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ELECTRIC POWER DISTRIBUTION FOR FRACTURING OPERATION 

BACKGROUND 

[0001] Hydraulic fracturing has been commonly used by the oil and gas industry 

to stimulate production of hydrocarbon producing wells, such as oil and/or gas wells. 

Hydraulic fracturing, sometimes called "fracing" or ;Tracking" is the process of 

injecting fracturing fluid into a wellbore to fracture the subsurface geological 

formations and release hydrocarbons. The fracturing fluid is 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 fracturing fluid may include 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 hydrocarbons flow through the hydrocarbon wells. 

[0002] 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, 

large amounts of fuel 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 efficiency 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 challenges faced in today's fracturing operations. 

SUMMARY 

100031 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 key or critical elements of the 

LIBERTY EXHIBIT 1002, Page 500



CA 03067854 203.9-12-18 

WO 2019/006108 PCT/US2018/039982 

invention or to delineate the scope of the invention. Its sole purpose is to present 

concepts in a simplified form as a prelude to the more detailed description that is 

discussed later. 

[0004] In one embodiment, an apparatus comprising a hydration tank, a 

fracturing blender, and an internal manifold system. The internal 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 system to form a single transport. 

100051 In another embodiment, a method for producing fracturing 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. 

[0006] In yet another embodiment, a transport comprising a transport frame, an 

internal manifold system coupled to the transport frame, 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 output the hydrated fluid to the internal manifold 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 fluid based on the hydrated fluid, and discharge the hydrated fluid to the 

internal manifold system. The delivery• rate of the hydrated fluid for the hydration 

tank corresponds to an amount of fracturing fluid the blender provides to one or more 

fracturing pump transports. 

[0007] In 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 

2 
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pump transport electrically connected to the switch gear transport via only the 

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

down the electric power received at the first voltage level to a lower voltage 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. 

[00081 In another 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 mounted 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 to 

supply the electric power at the lower voltage level to the electric prime mover, where 

the transport is not connected to any other cable assemblies that supply electric power 

at the first voltage level and other voltage levels. 

[0009] 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 to a fracturing pump transport at the first voltage level 

using only a first, single cable connection The method also includes supplying, from 

the transport, the electric power to a second transport at the first voltage level using 

only a second, single cable connection. 

100101 In yet another embodiment, each of the above described embodiments and 

variations thereof, may be implemented as a method, apparatus, and/or system. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[00111 For a more complete understanding of this disclosure, reference is now 

made to the following brief description, taken in connection with the accompanying 

drawings and detailed description, wherein like reference numerals represent like 

parts. 

3 
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[0012] FIG. I is a schematic diagram of an embodiment of a well site that 

comprises a wellhead and a mobile fracturing system. 

[0013] FIG. 2 is a schematic diagram of an embodiment of a medium-low 

voltage power distribution system for the mobile fracturing system. 

[0014] FIG. 3 is a schematic diagram of another embodiment of a medium 

voltage power distribution system for the mobile fracturing system. 

[0015] FIG. 4A illustrates a side view of an embodiment of a hydration-blender 

transport. 

[0016] FIG. 4B illustrates an under tank cross sectional view of the hydration-

blender transport. 

[0017] FIG. 4C illustrates a cross sectional view of the hydration-blender 

transport that depicts the inside of the hydration tank. 

[0018] FIG. 4D illustrates a top view the hydration-blender transport that 

depicts the top of the hydration tank. 

[0019] FIG. 4E illustrates a cross sectional view of the hydration-blender 

transport that corresponds to section cut A-A shown in FIG. 4D. 

[0020] FIG. 4F illustrates an under tank cross sectional view of another 

embodiment of a hydration-blender transport. 

[0021] FIG. 5 illustrate an embodiment of a hydration-blender transport that 

includes a single blending tub. 

[0022] FIG. 6 is a flow chart of an embodiment of a method to provide 

fracturing fluid using a single hydration-blender transport. 

[0023] FIG. 7 is a flow chart of an embodiment of a method to provide electric 

power to fracturing equipment. 

[0024] While certain embodiments will be described in connection with the 

illustrative embodiments shown herein, the invention is not limited to those 

embodiments. On the contrary, all alternatives, modifications, 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 

elements having the same unprimed reference numerals. 

DETAILED DESCRIPTION 

[0025] The term "fracturing sand" is used in this disclosure to serve as a non-

limiting example of a proppant used as a component of fracturing fluid. "Fracturing 

sand" is 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 various 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 quantity of 

fracturing sand that contains a moisture content of about one percent or more, which 

is typically determined based on weight. "Dry fracturing sand" refers to quantities of 

fracturing sand that contain a moisture content of less than about one percent. As used 

herein, the term "liquefying wet fracturing sand" refers to enhancing and 

transforming 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. 

100271 As used herein, the term "transport" refers to any transportation assembly, 

including, but not limited to, a trailer, truck, skid, rail car, and/or barge used to 

transport relatively heavy structures and/or other types of articles, such as fracturing 

equipment and fracturing sand. A transport could be independently 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•. 

[00281 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 vehicle is able to independently move and tow a first trailer while an 

unconnected second trailer remains stationary. In one or more embodiments, the 
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trailer includes mounts and manifold systems to connect the trailer to other fracturing 

equipment within a fracturing system or fleet. 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 is positioned at or below the trailer 

axles. In one embodiment, the main trailer 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 (V) to 1,000 V for alternating current (AC) electric power. The term 

"medium voltage" refers to a voltage range from about 1,000 V to about 35 kilovolts 

(kV) for AC electric power, and the term "high voltage" refers to a voltage range 

greater than 35 kV for AC electric power. Although the terms "low voltage," 

"medium voltage," and "high voltage" generally refer to voltage ranges in AC electric 

power, the disclosure is not limited to AC electric power and could also utilize current 

(DC) voltage. 

[0030] Unless otherwise specified within the disclosure, the term "electrical 

connection" refers to connecting one transport to another transport using one or more 

electrical 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 "electrical 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 

(e.g., copper wires) that carry AC or DC 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. 

[0031] 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 a blender transport, a 

fracturing fleet may replace two or more different transports with a single hydration-
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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 is 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 transport. 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 limited to straight through operations, 

hydration-blender operations, and split stream operations. 

[0032] Also disclosed are various example embodiments that distribute 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 system. As an example, a fracturing pump transport and a hydration-

blender transport both include transformers that step down a supplied voltage level to 

one or more lower voltage levels that the fracturing equipment (e.g., electric prime 

movers) utilizes. The transports could also include drives (e.g., variable frequency 

drives (VFDs)) to control and monitor the electric prime movers. By doing so, the 

mobile fracturing system is able to reduce the number of transports by eliminating 

the use of an auxiliary unit transport (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 system is then able to directly provide to 

the other transports, such as a hydration-blender transport and the fracturing pump 

transport, electric power at a relatively high medium voltage level (e.g., 13.8 

kV);thereby, reducing the number of electrical cables to power fracturing equipment. 
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For example, the switch gear transport may connect to each fracturing pump transport 

using a single electrical cable that supplies electric power at 13.8 kV. Each 

transformer mounted on the fracturing pump transport is then able to step down the 

supplied electric power to different voltage levels (e.g., 4.2 kV and 480 V) and 

provide enough electric current to power fracturing equipment. 

100331 FIG. 1 is a schematic diagram of an embodiment of a well site 100 that 

comprises a wellhead 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 drilled 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 drill 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 system 103 

onto the well site 100 to perform fracturing operations that force relatively high 

pressure fracturing fluid 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. 

[0034] As shown in FIG. 1, the mobile fracturing system 103 includes a mobile 

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 

limited to,. the switch 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 transport 120, and fracturing pump transports 108 in order to deliver fracturing 

fluid through wellhead 101 to subsurface geological formations. 

[00351 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 13.8 kilovolts (kV) electrical 

connections to 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 system. 103. The switch gear transport 112 may then transfer 

the electricity received from 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 fracturing 

system 103 is discussed in more detail in FIG. 2. 

[00361 The auxiliary unit transport 106 may comprise a transformer and a control 

system to control, monitor, and provide power to the electrically connected fracturing 

equipment. In one embodiment, the auxiliary unit transport 106 receives a relatively 

higher medium voltage (e.g., 13.8 kV) electrical connection and steps down the 

electric power to a lower voltage. For example, the auxiliary unit transport 106 steps 

down the voltage level from 13.8 kV to 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. 

[00371 The drive power transports 104 may be configured to monitor and control 

one or more electric prime movers located on the fracturing pump transports 108 via 

a plurality of connections, such as electrical connections (e.g., copper wires), fiber 

optics, wireless, and/or combinations thereof. The drive power transports 104 may 

also receive power from the switch gear transport 112 and step down the 13.8 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 in order to drive one or more pumps. 

[0038] To form fracturing fluid, the hydration transport 118 combines a fluid, 

such as water from a frac tank, with a polymer-based slurry to produce a hydrated 

fluid with a target viscosity. The polymer-based slurry may be a viscous slurry 

concentrate that contains hydratable polymers that include, but are not limited to guar 

gum, hydroxypropyl guar (HPG), carboxymethyl HPG, carboxymethyl hydroxyethyl 

cellulose, and combinations thereof. Because the polymer-based slurry has a 

specified hydration rate, the viscosity level of the hydrated fluid after initially 

combining the polymer-based slurry with the fluid may not equal the target viscosity. 

Typically, the hydrated fluid requires a certain amount of mixing time (also known 

as residence time) to hydrate the polymer-based slurry so that the hydrated fluid 

reaches the target viscosity. For example, after combining the source fluid with the 

polymer-based slurry, the viscosity of the hydrated fluid increases as the degree of 

hydration of the polymer-based slurry increases. 

[0039] 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 electric prime 

movers may drive one or more pumps to route source fluid to the blender transport 

110 to produce fracturing fluid. Non-limiting examples include directing source fluid 

(e.g., hydrated fluid from the hydration transport 118) received at one or more inlet 

manifolds into one or more blending tubs and/or discharging fracturing fluid 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 into the blending tubs and mixing hydrated fluid with 

fracturing sand to form the fracturing fluid. 

[00401 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 

instructions in order to remotely operate the hydration transport 118, the blender 

transport 110, 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 system with the 
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VFDs located within the drive power transports 104 that operate and monitor the 

health ofthe 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 

di scussed i n further detail . 

[00411 In one embodiment, rather than having a separate hydration transport 118 

and blender transport 110, the mobile fracturing system 103 could include a single 

hydration-blender transport (not shown in FIG. 1). Using FIG. 1 as an 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 slurry with the source fluid to reach the target viscosity. Implementing 

a continuous hydration process rather than a batch process allows the hydration tank 

to 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 pump transport 108. To provide an adequate amount of residence time 

to hydrate the polymer-based slurry, the hydration tank may direct the hydrated fluid 

to travel a torturous flow path that delays supplying the hydrated fluid to the blender 

unit 

[0042] The torturous flow path may be configured to provide a minimal amount 

of residence time for a given flow rate to produce hydrated fluid with the target 

viscosity. Moreover, the torturous flow path is configured to hold a targeted volume 

of hydrated fluid to sustain a delivery rate of the hydrated fluid 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 torturous 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 hydration of 

the polymer-based slurry. The torturous flow 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. 

[0043] One or more pumps on the hydration-blender transport may then direct 

the hydrated fluid 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 receive hydrated fluid that originated from any 

of the inlet manifolds. In other words, source fluid received from any of the inlet 

manifolds 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 to about 240 bpm. 

Other embodiments of the hydration-blender transport may utilize a single 

configuration blender that only has a single blending tub. 

[0044] Combining the hydration tank and blender into a single hydration-blender 

transport 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 to one or more outlet manifolds by having the 

source fluid bypass both the hydration tank and blending tubs of the blender unit. By 

doing so, the hydration-blender transport supplies source fluid, which can also be 

referred to as clean fluid, to one or more fracturing 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 fracturing 

fluid 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 hydration-

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 
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out to the outlet manifolds, and a remaining portion of the source fluid is directed into 

the hydration tank to generate the dirty fluid. 

[0045] Having a hydration-blender transport with different operation modes 

provides operators flexibility in utilizing a variety of fracturing fluids. Specifically, 

the hydration-blender transport is flexible enough to provide clean fluid, dirty fluid, 

or both based on an operator's desired fracturing operation. Using FIG. 1 as an 

example, the mobile fracturing system 103 may have some of the fracturing pump 

transports 108 pump clean fluid 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, pumps and manifold equipment exposed to dirty fluid 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 fluid, an operator may 

reduce fracturing operating costs. 

[0046] Power Distribution from a Mobile Source of Electricity 

[0047] FIG. 2 i s a schematic diagram of an embodiment of a medium-low voltage 

power distribution system for the mobile fracturing system 103. Although the voltage 

and current levels referenced in FIG. 2 generally refer to AC electric power, other 

embodiments could have the mobile fracturing system 103 configured to be powered 

using DC electric power. As shown in FIG. 2, the mobile source of electricity 102 

provides power by connecting to the switch gear transport 112 using three medium 

voltage (e.g., 13.8 kV) cable connections. In one or more embodiments, the mobile 

source of electricity 102 includes a turbine-electric generator transport that 

compresses and mixes 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 generator transport 

when generating electricity. Configuring and utilizing a turbine-electric generator 

transport and an inlet and exhaust transport are discussed and shown in more detail 

in 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 

include other transport configurations to employ a centralized source of electricity 

that powers fracturing equipment. 

100481 The switch gear transport 112 contains a transformer that steps down the 

medium voltage (e.g., 13.8 kV) electric power to a low voltage level (e.g., 480 V) and 

provides a low voltage (e.g., 480 V) electrical 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 unit transport 106 using the 480 V electrical 

connection. FIG. 2 also illustrates that the switch gear transport 112 utilizes four 480 

V cable connections from an auxiliary power transport 120 that provides electric 

power to ignite, start, or power on the mobile source of electricity 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 transport 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 

lower medium voltage level (e.g., 4.2 kV) and provide the relatively lower medium 

voltage level (e.g., 4.2 kV) directly to the drive power transports 104. 

100491 As shown in FIG. 2, both the hydration transport 118, blender transport 

110, and fracturing pump transports 108 do not contain transformers to step down the 

voltage for the switch gear transport's 112 electric 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 supplies to a 

relatively lower medium voltage level (e.g., 4.2 kV), and the auxiliary unit transport 

106 may be able to step down a 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 transport 110 and fracturing pump transports 108) and other 

fracturing equipment. In one or more embodiments, the transformers and/or drives 

(e.g., VFDs) for controlling the electric prime movers may be placed on drive power 

transports 104 and/or auxiliary 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. 

[00501 In FIG. 2, the switch 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. Specifically, each drive power transport 104 

receives a single medium voltage (e.g., 13.8 kV) cable connection from the switch 

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 (e.g., 4.2 kV). Each drive power transport 104 also 

receives a single low voltage (e.g., 480 V) cable connection from the switch gear 

transport 112. After the chive 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 number 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 4:1 ratio). 

[0051] As shown in FIG. 2, each drive power transport 104 supplies alow voltage 

(e.g., 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 U.S. 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 kV) electrical cable that provides 600 A of electric current to the 

dual-shaft electric motor may not be desirable 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. 

[00521 FIG. 2 also illustrates 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 to 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., 480 V) electrical connection to both 

the hydration transport 118 and blender transport 110. In FIG. 2, the hydration 

transport 118 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 eight low voltage (e.g., 480 V) 

cable connections from the auxiliary unit transport 106. Other embodiments of the 

power distribution system may have the auxiliary unit transport 106 provide a low 

voltage (e.g., 480 V) electrical 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. 

[00531 FIG. 3 is a schematic diagram of another embodiment of a medium 

voltage power distribution system for the mobile fracturing system 302. In contrast 

to FIG. 2, the power distribution 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 unit transport 106 in FIG. 2) and/or drive 

power transports (e.g., drive power transports 104 in FIG. 2). Instead, the drives (e.g., 

VFDs) to control and monitor the electric prime movers of the fracturing pump 

transports 304 and transformers 310 and/or 312 for stepping down the voltage for the 

electric power are mounted on the fracturing pump transport 304 and the hydration-

blender transport 306. 

[00541 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 auxiliary• 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 to ignite, start, or power on the mobile source of electricity 102. In 

contrast 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 outputs 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., drive 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 is 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. 

[00551 The medium voltage power distribution system shown in FIG. 3 is able to 

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 system shown in FIG. 2. Specifically, 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 pump transport 304. A 

further reduction of electrical cables is shown by supplying one electrical cable to the 

hydration-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 less 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 hydration-blender transport 306. Supplying 

electric power at relatively lower current 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). 

[00561 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 transport 

304 may include two separate and independent transformers, a first transformer 310 

to step down to a voltage level of 4.2 kV and a second transformer 312 to 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 different voltage levels. Recall that the 

4.2 kV 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. 

Transformers 310 and 312 are configured to supply enough electric current to power 

the prime movers, drivers, and/or other control instrumentation. 

100571 FIG. 3 also illustrates that the hydration-blender transport 306 may 

include a transformer that steps down the voltage 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 hydration-blender transport 306 may also be configured to provide electric power 

at the 480 V voltage level 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 illustrates that switch gear transport 308 provides electric 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 mounting the drives and transformers 310 and/or 312 onto the 

fracturing pump 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 unit transport and drive power transports that 

provide power conversion and/or drive control. Having autonomous trailers allows 

the mobile fracturing system 302 to become scalable and flexible, where each 

fracturing pump transport may be interchangeable with each other. For example, if 

the well is relatively small, the mobile fracturing system 302 may have a reduced 

number of fracturing pump transports 304 (e.g., four transports instead of six 

transports). Conversely, if the well is large and/or the well site is located at high 

elevations and/or high temperatures, more fracturing pump transports 304 can be 

stacked to increase pumping capacity without utilizing additional support-based 

transports (e.g., drive power transports 104 shown in FIGS. 1 and 2). 

[0059] Although FIGS. 2 and 3 illustrates specific embodiments of mobile 

fracturing system 103 and 302 that utilize electric power for operations, the disclosure 

is not limited to these particular embodiments. For instance, 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 electric 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 transport 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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[0060] Hydration-Blender Transport 

[0061] 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 406, a pump 408, and multiple manifold groups 410, 412, and 414. FIG. 

4A also depicts that the hydration-blender transport 400 as a trailer that includes 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 to one or more fracturing pump transports. The 

manifold groups 410, 412, and 414 are coupled to the hydration-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 fluid to 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 

includes a plurality of valves (not shown in FIG. 4A) configured to isolate different 

sections of the internal manifold system. 

[0063] The internal manifold system may comprise a hydration tank manifold 

system 416, a hydration-blender manifold system 418, a blender output manifold 

system 420, an interconnector manifold system 424, and an under tank manifold 

system 430. The interconnector manifold system 424 may connect the manifold 

groups 410, 412, and 414, the pumps 408, the hydration tank manifold system 416, 

the hydration-blender manifold system 418, and the under tank manifold system 430 

to each other. To connect the interconnector manifold system 424 to the manifold 

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 hydration tank manifold system 416 may be configured to receive source 
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fluid from one or more of the manifold groups 410, 412, and 414 via the 

interconnector manifold system 424 to transport the source fluid within the hydration 

tank 402. 

[0064] After the hydration tank 402 hydrates the polymer-based slurry with the 

source fluid, the hydration-blender manifold system. 418 transports the hydrated fluid 

from the hydration tank 402 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 fluid from the blender unit 404 

to one or more manifold groups 410, 412, and 414. A feedback manifold system 428 

may be configured to feedback liquid 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 direct fluids within the hydration-blender transport 400, such as flow meters, 

densitometers, and valves. 

[0065] As shown in FIG. 4A, the hydration-blender transport 400 may include a 

power and control system 436. In one embodiment, the power and control system 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 is 

configured to receive a relative higher voltage (e.g., 13.8 kV) and step down the 

voltage level to 480 V. The power and control system 436 may also be configured 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. 

100661 FIG. 4A illustrates that the blender unit 404 is a dual configuration blender 

that includes two separate blending modules to produce fracturing fluid. Each 

blending module includes a blending tub 454, a hopper 450 (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. As 
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shown in FIG. 4A, each of the blending modules includes an electric prime mover 

456 to power the metering component 452 that meters fracturing sand into the 

blending tub 454, and an electric prime mover 458 to drive pumps to power the 

blending tub. The blending tub 454 mixes the fracturing sand and hydrated fluid 

received from the hydration-blender manifold system 418 to produce the fracturing 

fluid that discharges via the blender output manifold system 420. The blending tub 

454 may discharge the fracturing fluid using a pump (not shown in FIG. 4A) driven 

by a prime mover. 

[00671 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 orientation. Correctly controlling and metering fracturing sand into the 

blending tub 454 affects the overall proppant concentration of the fracturing fluid 

(e.g., weight of the slurry). Controlling the overall proppant concentration is 

advantageous because the overall 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. 

[00681 The blender unit 404 unit may be configured to produce fracturing fluid 

using dry fracturing sand and/or wet fracturing sand. In one embodiment, to be able 

to produce fracturing fluid using wet fracturing sand, the blender unit 404 may 

include one or more vibrator components (e.g., mechanical vibrators, vibration 

screens, and acoustic generators), which are not shown in FIG. 4A, to liquefy sand 

and enhance 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 limited to, air 

pressure, hydraulics, and/or electricity. When powering the vibrator components by 

electricity, the blender unit 404 includes electric motors to drive hydraulic pumps that 

operate the vibrator components. By controlling the electric motors, an operator is 

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 electric motors to one or more vibrator 

components. Adjusting the electric motors' attributes, such as frequency, voltage, 

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-based 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 tub. Processing and liquefying wet fracturing sand is 

discussed in more detail in U.S. Patent Application No. 15/452,415, filed March 7, 

2017 by Jeffrey G. Morris et al. and entitled "Utilizing Wet Fracturing Sand for 

Hydraulic Fracturing Operations," which is hereby incorporated by reference as if 

reproduced in its entirety. 

[0069] FIG. 4B illustrates an under tank cross sectional view of the hydration-

blender transport 400. Specifically, FIG. 4B represents the C-C cross sectional view 

illustrated in FIG. 4A that highlights the under tank manifold system 430. As shown 

in FIG. 4B, the under tank manifold system 430 includes two redundant sides that are 

coupled together using crossing manifolds 440 and 442. The blender output manifold 

system 420 discussed in FIG. 4A, connects to 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 allows 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 manifold 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 fluid from 

flowing to both sides of the under tank manifold system 430. 

[00701 FIG. 4B also illustrates that the under tank manifold system 430 includes 

three pump connection points 446, connection points 426, and a connection point 

432. The three pump connection points 446 interconnect the under tank manifold 

system 430 to the pumps 408 shown in FIG. 4A. FIG. 4A illustrates that the electric 

prime 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 to direct source fluid and/or fracturing fluid into and out of the under tank 

manifold system. 430. For instance, the pumps 408 may be able to pump source fluid 

received from one or more manifold groups 410, 412, and 414 to the interconnector 

manifold 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 fluid 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 hydration 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. 

[0071] FIG. 4C illustrates a cross sectional view of the hydration-blender 

transport 400 that depicts the inside of the hydration tank 402. As shown in FIG. 4C, 

the inside of the hydration 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 internal manifold system. In particular, the interconnector manifold 

system 424 connects to the hydration tank manifold system. 416 via connection points 

462 and 438 and connects to the hydration-blender manifold system 418 via 

connection point 464. Using the interconnector manifold system 424, the pumps are 

able to direct source fluid received at one or more manifold groups 410, 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. 

[0072] 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 fluid to a diffliser located at 

the top of the hydration tank 402. The diffuser combines the source fluid with the 

polymer-based slurry• 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 system 418 obtains the hydrated fluid via the 
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interconnector manifold system 424 and supplies the hydrated fluid to the blending 

tubs 454 in one embodiment, the hydration-blender manifold system 418 includes 

two different manifold connections, where each manifold connection supplies 

hydrated fluid to one of the blending tubs 454. Afterwards, the blending tub 

discharges the fracturing fluid via the blender output manifold system 420. 

100731 FIG. 4E illustrates a cross sectional view of the hydration-blender 

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 is mounted in an upright 

position such that the electric prime mover 406 is mounted on top of the pump 408. 

The pumps 408 are also connected to the under tank manifold system 430. Three 

different electric prime mover 406 and pump 408 combinations may be used to 

provide enough power to simultaneously pump source fluid into the hydration-

blender transport 400, pump hydrated fluid into the blending tubs 454, and/or pump 

fluid out of the hydration-blender transport 400. In one embodiment, the pumps 408 

may be centrifugal pumps. 

[0074] FIG. 4F illustrates 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 similar to the under tank manifold system 430 shown in FIG. 4B. The 

under tank manifold system 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 sump 482 when discharging fluid out of the hydration tank 

402. 

[00751 FIG. 5 illustrates an embodiment of a hydration-blender transport 500 that 

includes a single blending tub. FIG. 5 illustrates a top view of the hydration-blender 

transport 500 that depicts the top of the hydration tank. FIG. 5 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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tortuous flow path, the hydration-blender manifold system 418 supplies the hydrated 

fluid to only one blending tub 454. The hydration-blender manifold system 418 

includes only one manifold connection to supply hydrated fluid to the one blending. 

tubs 454. Afterwards, the blending tub 454 discharges the fracturing fluid via the 

blender output manifold system 420(e.g., using a pump not shown in FIG. 5), which 

only has one outlet manifold connection to the blending tub 454. Although FIG. 5 

illustrates that three electric prime movers 406 may be used to drive three pumps 408, 

other embodiments of the hydration-blender transport 500 could include two electric 

prime movers 406 that drive two pumps 408. 

[00761 FIG. 6 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 hydration-blender operation mode and the split-stream operation 

mode. The use and discussion of FIG. 6 is only an example to facilitate explanation 

and is not intended to limit 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 is not limited to this sequential order. For instance, one 

or more of the blocks, such as blocks 604 and 606, could be implemented in parallel. 

[00771 Method 600 may start at block 602 by receiving source fluid from one or 

more inlet/outlet manifolds. To implement block 602, method 600 may configure one 

or more values within the hydration-blender transport such that some of the 

inlet/outlet manifolds are configured to receive source fluid and some of the of 

inlet/outlet manifolds discharge fracturing fluid. Method 600 may then move to block 

604 and drive one or more pumps to route the source fluid from the inlet/outlet 

manifolds into a hydration tank. In one embodiment, method 600 may use electric 

prime movers to drive pumps to route the source fluid. 

[00781 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 utilize a tortuous flow path that provides enough 

residence time and a flow rate to supply fracturing fluid to a blender unit. Afterwards, 

method 600 moves to block 608 and drives one or more pumps to route the hydrated 

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 fluid. 
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Afterwards, method 600 continues to block 612 and drives one or more pumps to 

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 receive the fracturing fluid. 

[0079] FIG. 7 is a flow chart of an embodiment of a method 700 to supply electric 

power to fracturing equipment using a medium voltage power distribution system. 

For example the medium 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 limited to this sequential order. 

For instance, one or more of the blocks, such as blocks 704 and 706, could be 

implemented in parallel. 

[0080] Method 700 may start at block 702 by receiving electric power from a 

mobile source of electricity at a medium voltage level. As an example, method 700 

receives electric power at 13.8 kV or at some other relatively higher medium voltage 

level 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 to one or more fracturing pump transports at the medium voltage level (e.g., 

13.8 kV). At block 704, method 700 does not step down the electric power received 

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 medium voltage level. As discussed 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. 

[0081] Method 700 continues to block 708 and steps down the medium voltage 

level 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., 4.2 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 is able to reduce the 

number of transports by eliminating 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 auxiliary unit transport. Subsequently, method 700 may 

move to block 712 and supply electric power to one or more electric prime movers 

mounted on the fracturing pump transports and other transports with the lower 

voltage levels. 

[00821 At least one embodiment is 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 art are within the scope of the disclosure. 

Alternative embodiments that result from combining, integrating, and/or omitting 

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 

limitations may be understood to include iterative 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, etc.; greater than 0.10 includes 0.11, 0.12, 0.13, etc.). 

The use of the term "about" means ±10% of the subsequent number, unless otherwise 

stated. 

10083i 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 being within the scope of the claim. Use of broader terms such as 

comprises, includes, and having may be understood to provide support for narrower 

terms such as consisting of, consisting essentially of, and comprised substantially 

of. Accordingly, the scope of protection is not limited by the description 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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[0084] While several embodiments have been provided in the present disclosure, 

it should be understood that the disclosed systems 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 illustrative 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. 

IOW! In addition, techniques, systems, subsystems, and methods described and 

illustrated in the various embodiments as discrete or separate may be combined or 

integrated 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 communicating 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 is claimed is: 

I. An electric fracturing system comprising: 

a switch gear transport electrically connected to a power generation source to 

provide electric power at a first voltage level; 

an electrical 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 voltage level to at least one lower voltage 

level 

2. The system of claim I, 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. 

5. 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 voltage 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 voltage level to one or 

more other lower voltage levels. 

8. The system of claim I, further comprising: 

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

only; and 
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a blender transport electrically connected to the switch gear transport via the 

second electrical cable. 

9. The system of claim 1, further comprising: 

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

only; and 

a hydration transport electrically connected to the switch gear transport via 

the second electrical cable. 

10. A transport for fracturing operations comprising: 

a single transport frame; 

an electric prime mover mounted on the single transport frame; 

a 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: 

receive electric power at a first voltage level from a power source 

via a single cable assembly; 

step down the electric power at the first vo€tage level to at least one 

lower 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 assemblies that 

supply electric power at the first voltage level and other voltage levels. 

II. The transport of claim 10, wherein the transport is a fracturing pump 

transport. 

12. The transport of claim 10, wherein the transport is a hydration-blender 

transport. 

13. 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 further configured to 

step down the electric power at the first voltage level to one or more other lower 

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

medium voltage level and the lower voltage level is a low voltage level. 

16. 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, electric power from a mobile source of electricity 

at a first voltage level, wherein the first voltage level falls within a range of 1,000 

V to 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 transport at the 

first voltage level using only a second, single cable connection. 

18. The method of claim 17, further comprising receiving, at the transport, 

electric 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 transport from the first voltage level to 

at least one lower voltage level. 

20. The method of claim 19, further comprising supplying, from the transport, 

the electric power at the lower voltage level to the mobile source of electricity. 

21. An electric 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 

medium voltage level; 

a first electrical cable connected to the switch gear transport that supplies fi rst 

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 

least 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 least one first transformer is electrically connected to the switch 

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

32 

LIBERTY EXHIBIT 1002, Page 531



CA 03067854 2019-12-18 

transformer is further electrically connected to 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 electric 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 system of claim 21, wherein the first medium voltage level is set to be at 

13.8 kilovolts. 

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

range of 50 volts to 1000 volts. 

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

second transformer electrically connected to an auxiliary 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 

voltage 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 voltage for igniting and starting 

the at least one power generation source. 

26. 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 blender-hydration transport electrically connected to the switch gear 

transport via the second electrical cable and without having a trailer connected in 

between the switch gear transport and the blender-hydration transport, 
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wherein the blender-hydration transport comprises a hydration tank and at 

least one blending tub mounted 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 medium voltage level that is at a voltage 

less than the first medium voltage level. 

28. 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 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 transport 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 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; 

a plurality of pumps coupled to 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 configured 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 medium voltage level to a 

lower medium voltage level, and supply the electric power at the lower medium 
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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 a low 

voltage level, and supply the electric 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 voltage 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 volts 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 configured to 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 

voltage level to the low voltage level that falls within a second range of 50 volts to 

1000 volts. 

36. The fracturing transport of claim 30, wherein the switch gear transport 

receives electric 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 volts to 35 kilovolts. 

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 

to the fi rst 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. 
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39. A method for electric power distribution for fracturing operations, the 

method 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 

medium 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 voltage level to both a lower medium voltage level 

and a low voltage level; 

powering an electric 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 powered 

drive. 

40. 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 transport, 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 volts. 

43. The method of claim 39, further comprising: 

stepping down, with a second transformer disposed on the switch gear 

transport, the first medium voltage level to a second low voltage level; and 

supplying, from the switch gear transport, the electric power at the second 
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low voltage level to the mobile source of electricity to ignite and start the at least one 

mobile source of electricity. 

44. An electric 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 

level: 

a first electrical cable connected to the switch gear transport and configured 

to supply first electric power at 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, each being disposed on the first 

transport, 

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

gear transport 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 first voltage level to a second voltage level that powers 

the at least one first drive, the second voltage 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 

prime mover. 

45. The system of claim 44, wherein the first voltage level falls within a range of 

1000 volts to 35 kilovolts. 

46. The system of claim 45, wherein the first voltage 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 volts to 1000 volts. 

48. The system 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 
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transport and the blender-hydration transport, 

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 

prime mover. 

49. The system of claim 44, wherein the first transport is a blender 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 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 

prime mover. 

50. The system of claim 49, further comprising: 

a second electrical cable connected to the switch gear transport and 

configured to supply second electric power at the first voltage level from the switch 

gear transport; and 

a hydration transport 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 transport comprises a hydration tank mounted on a 

hydration transport frame. 

51. The system of claim 50, wherein the hydration transport further comprises: a 

second transformer, at least one second drive, and at least one second electric prime 

mover, each 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 second transformer is 

further electrically connected to the at least one second drive and to the at 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 least 

one second drive disposed on the hydration transport, the third voltage level being 

38 

LIBERTY EXHIBIT 1002, Page 537



CA 03067854 2019-12-10 

less than the first voltage level, and 

wherein the at least one second drive is coupled to the at least one second 

electric 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 transport via the first 

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

transport 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 

to the at least one first electric prime mover. 

53. The system of claim 44, wherein the switch gear transport comprises a third 

transformer electrically connected to an auxiliary source of power providing third 

electric power at the first voltage level, wherein the third transformer is configured to 

step down the first voltage level to a third voltage level that falls within a range of 50 

volts to 1000 volts. 

54. The system of claim 53, further comprising a third electrical cable disposed 

in electrical communication with the third transformer and configured to supply 

electric power at the third voltage level from the switch gear transport, 

wherein the third voltage level is at a voltage for igniting and starting the at 

least one power generation source. 

55. The system of claim 44, wherein the first electrical cable comprises fiber optic 

wires configured to communicate between the switch gear transport and the first 

transport. 

56. A blender transport for fracturing 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 transport frame and coupled to the at least one 

electric prime mover; and 

a transformer coupled through the drive to 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 level less than the first voltage level, and 

supply the electric power at the second voltage level to the drive and 

to the electric prime mover. 

57. The blender transport of claim 56, wherein the first voltage level is at a 13.8 

kilovolt level. 

58. The blender transport of claim 56, wherein the second voltage level falls 

within a range of 50 volts to 1000 volts. 

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 

transport 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 to 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 a single cable assembly, 

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

to the electric prime mover. 

61. The hydration-blender transport of claim 60, wherein the first voltage level is 

at a 13.8 kilovolt level. 

62. The hydration-blender transport of c€aim 60, wherein the second voltage level 

falls within a range of 50 volts to 1000 vo€ts. 

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 a 

cable, the transport comprising: 

a transport frame; 

an electric prime mover mounted on the transport frame; 

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 

connect 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 tub 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 at least one transformer 
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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 

to the drive, the at 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 

pump. 

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 50 volts to 1000 volts, the 

intermediate voltage level is at a voltage in a range from the low voltage level to less 

than the first voltage level. 

69. 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 voltage level 

and a second transformer configured to step down to the low voltage level. 
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HYDRATED FLUID WITH A TARGET VISCOSITY 

DRIVE ONE OR MORE PUMPS TO ROUTE THE HYDRATED FLUID INTO ONE OR MORE 
BLENDING TUBS 

MIX THE HYDRATED FLUID WITH METERED FRACTURING SAND TO PRODUCE 
FRACTURING FLUID 

DRIVE ONE OR MORE PUMPS TO DISCHARGE THE FRACTURING FLUID FROM THE 
BLENDING TUBS 
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10110 

700 

C_ START 

RECEIVE ELECTRIC POWER FROM A MOBILE SOURCE OF ELECTRICITY AT A MEDIUM 
VOLTAGE LEVEL 

SUPPLY ELECTRIC POWER TO ONE OR MORE FRACTURING PUMP TRANSPORTS AT 
THE MEDIUM VOLTAGE LEVEL 

SUPPLY ELECTRIC POWER TO ONE OR MORE OTHER TRANSPORTS AT THE MEDIUM 
VOLTAGE LEVEL 

STEP DOWN THE MEDIUM VOLTAGE LEVEL RECEIVED AT THE FRACTURING PUMP 
TRANSPORTS TO ONE OR MORE LOWER VOLTAGE LEVELS 

STEP DOWN THE MEDIUM VOLTAGE LEVEL RECEIVED AT OTHER TRANSPORTS TO 
ONE OR MORE LOWER VOLTAGE LEVELS 

SUPPLY ELECTRIC POWER TO ONE OR MORE ELECTRIC PRIME MOVERS MOUNTED 
ON THE FRACTURING PUMP TRANSPORTS AND OTHER TRANSPORTS WITH THE 

LOWER VOLTAGE LEVELS 

END 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Application of: 

Oehring 

Serial No.: 16/597,014 

Filed: October 9, 2019 

MODULAR SWITCHGEAR SYSTEM 

AND POWER DISTRIBUTION FOR 
ELECTRIC OILFIELD EQUIPMENT 

Mail Stop Amendment 
Commissioner for Patents 
P.O. Box 1450 

Alexandria, VA 22313-1450 

Attorney Docket No.: 047158.100048 

Confirmation No. : 4687 

Art Unit: 3746 

Examiner: Bobish, Christopher S. 

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. 
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Application Serial No.: 16/597,014 

At  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 high pressure so that

the fluid passes from the wellbore into the subterranean formation and fractures the subterranean

formation; 

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. 

9. (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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well at a high pressure so that the fluid passes from the wcllborc into the subterranean formation 

and fractures the subterranean formation; 

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 plurality of  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 aligned, 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. 
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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 one or more of the plurality of electric

powered pumps, the at least one generator, and the switchgear. 

20. (Currently Amended) The system of claim 17, wherein the electric powered pump 

plurality of electric 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. 
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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 Benussi 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." In 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.E.P. § 

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.E.P. § 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 In 

re McLaughlin, 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. In re Mills, 916 F.2d 680, 

683 (Fed. Cir 1990); M.P.E.P. § 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. In re 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, "[a]ccordingly, the system makes it possible to meet electric powered 

hydraulic fracturing need while also providing fl exibility 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." Id. 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 

Eible 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. 

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

The Office Action rejects claims 3, 4, 10, and has 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. 

III. 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 atilt [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. 

VI. 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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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 

Attorney Docket Number 047158.100048 

NON-PATENT LITERATURE DOCUMENTS I Remove i 

Examiner 
Initials* 

Cite 
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. 

T5

1 ntemational Search Report and Written Opinion mailed June 2, 2020 in corresponding PCT Application No. PCT/ 
JS20/23809 X 

2 ntemational Search Report and Written Opinion mailed June 23, 2020 in corresponding PCT Application No. PCT/ 
JS20/23912 a 

3 ntemational Search Report and Written Opinion mailed July 22, 2020 in corresponding PCT Application No. PCT/ 
JS20/00017 a 

4 Dffice Action mailed August 4, 2020 in related U.S. Patent Application No. 16/385,070 a 

5 Dffice Action mailed June 29, 2020 in related U.S. Patent Application No. 16/404,283 a 

6 Dffice Action mailed June 29, 2020 in related U.S. Patent Application No. 16/728,359 a 

7 Dffice Action mailed June 22, 2020 in related U.S. Patent Application No. 16/377,861 a 

8 Sanadian Office Action mailed August 18, 2020 in related CA Patent Application No. 2,933,444 a 

9 Sanadian Office Action mailed August 17, 2020 in related CA Patent Application No. 2,944,968 a 

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

Attorney Docket Number 047158.100048 

EXAMINER SIGNATURE 

Examiner Signature I Date Considered I 

*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. 

I 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). 3 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 WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here if 
English language translation is attached. 
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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 

Attorney 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 160506 

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.S.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.S.C. 552) and the Privacy Act (5 U.S.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. 

2. 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. 

3. 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. 

4. 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). 

5. 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. 

6. 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.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)). 

7. 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. 

8. 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. 

9. 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 LOVELLS US LL.P 
60 MAIN STREET, SUITE 4200 
HOUSTON, TX 77002 

Applicant's or agent's file reference 

047156,500052 

international application No. 

PCT/US20201023912 

Applicant 
U.S. WELL SERVICES, LLC 

F t CT

-NOTIFICATION OF TRANSMITTAL OF 
THE INTERNATIONAL. SEARCH REPORT AND 

THE WRITTEN OPINION OF THE: INTERNATIONAL 

SEARCHING AUTHORITY, OR THE DECLARAHON 

(PCT Rule 44.1) 

Date of mailing 2 3 u N 2020 
FOR FURTHER ACTION See paragraphs 1 and 4 below 

International filing date 
(day/inontiVyear) 20 March 2020 

3. El 

The applicant is hereby notified that the international search report and the written opinion of the International Searching 
Authority have been established and are transmitted herewith. 

Filing of am endosents and statement under Article 19: 
The applicant is entitled, if he so wishes, to amend the claims of the international application (see Rule 46): 

When? The time limit for filing such amendments is notrnally two months from the date of transmittal of the international 
search report. 

How? Directly to the International Bureau preferably through ePCT, or on paper to: 
The International Bnreati of WIPO. 34, chemin des Colombettes, 1211 Geneva 20, Switzerland 
(Facsimile No.: +41 22 338 82 70) 

For more detailed instructions, see the ?CT App-,licant Guide, International Phase, paragraphs 9.004 — 9.011. 

The applicant is hereby notified that no international search report will be established and that the declaration under 
Article 17(2)(a) to that effect and the written opinion of the International Searching Authority are transmitted herewith. 

With regard to say protest against payment of (an) additional fee(s) under Rule 402, the applicant is notified that: 

the protest together with the decision thereon has been transmitted to the International Bureau together with any request 
to forward the texts of both the protest and the decision thereon to the designated Offices, 

f: no decision has been niatie yet on the protest; the applicant will be notified as soon as a decision is made. 

4. Reminders 
The applicant may submit comments on an informal basis on the written opinion orate International Searching Authority to 
the International Bureau, These cornments will be made available to the public after international publication. The international 
Bureau will send a copy of such comments to all designated Offices unless an international preliminary examination report has 
been or is to be established, 
Shortly after the expiration of 18 months from the priority date, the international application will be published by the 
International Bureau. If the applicant wishes to avoid or postpone publication. a notice of withdrawal ofthe international application, 
or of the priority claim, must reach the International Bureau heibre the completion of the teichateal preparations for international 
publication (Rules 90bis.1 and 90bis.3). 

Within 19 months from the priority date, but only in respect of some. designated Offices, a demand for international preliminary 
examination must be filed if the applicant wishes to postpone the entry into the national phase until 30 months from the priority 
date (in some Offices even later); otherwise, the applicant must, within 20 titan tha flout the priority date, perform the prescribed 
acts for entry into the national phase before those designated Offices, In respect of other designated Offices, the t€me limit of 
30 months (or later) will apply even if no demand is filed within [9 months, For details shout the applicable time limits, Office 
by Office. see wttewwipeeintiptitienitextsitinie_lirriits.html and the PCTAppliezint fT Guide, National Chapters. 

Within 22 months from 11w priority date, the applicant may request that a supplementary international search be carried out 
by a different International Searching Authority that offers this service (Rule 45bis.1). The procedure for requesting supplementary 

. international search is described in the PCT Applicants Guide, International Phase, paragraphs 8.006-8,032, 

---._ i
Name and mailing address of the IS.kILIS 
Hiatt stop PCT. liFiA/US 
Corrimiseirsner Patants 
P.O. Box 1450, Alexandria, VA 22513.1450 

Facsimile No. 571-7-7a4300 

Authorized officer 

Maine. R, Copenheaver 

Telephone No. PCT Helpdesk: 571-272-4300 

Form PCT/ISAI7.20 (revised January 2019) 
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PATENT COOPERATION TREATY 

PCT 
INTERNATIONAL SEARCH REPORT 

(PCT Article 18 and Rules 43 and 4-4) 

Applicant's or agent's file reference FOR. FUR'illiER ACTION 

047155.fi00052   jsee Foun PCT/ISA/220 as well as, where applicable, item 5 belos 

luternational application No. 

PCTILIS2020/023912 

Applicant 

U.S. WE'LL SERVICES, 1.I.C 

International filing date .,idarylinontir6.Penr) (Earliest.) Priority Date (d,13.1/2 nonthlyear) 

20 March 2020 20 March 2019 

This international search report has bean prepared by this International Searching Authority and is transmitted to the applicant a.ecorclin,a 1 
to Article 18. A copy is being transmitted to the international Bureau. 

This international search report consists of a total of sheets. 

Ej it is a€so accompanied by a copy of each prior art document cited in this report. 

Basis of the report 

a. With regard to the language, the international search was carried out on the basis of! 

LI

the internationa€ app€ication. in the language in which it was filed, 

a translation of the international application into   which is the language of 
a translation furnished for the purposes of international search (Rules 12.3(a) and 23.1(b)). 

This international search report has been established taking into account t€te rectification of an obvious mistake authorized 
by or notified to this Authority under Rule 91 (Rule 43.6btr(a)). 

c. ri With regard to any nucleotide and/or amino acid sequence disclosed in the international application, see Box No. I. 

2. D Certain claims were found unsearchable (see Box No. 

3 Unity of invention Is lacking (see Box No. II€). 

4. With regard to the title, 

El the text is approved as submitted by the applicant. 

El the text has been established by this Authority to read as follows: 

S. With regard to the abstract, 

[2:1 the text is approved es submitted by the applicant 

Ej the text has been established, according to Rule 38.2, by this Authority as it appears in Box No. IV. The applicant may, 
within one month from the date of mailing of this international search report, submit comments to this .Authority. 

6. With regard to the drawings, 

a. the figure of the draw€ngs to be published with the abstract is Figure No. 1 

LI
none of the figures is to be published with the abstract. 

as suggested by the applicant. 

as selected by this Authority, because the applicant failed to suggest a figure. 

as selected by this Authority, because this figure better characterizes the invention. 

' orm PCMSAJ210 (first sheet) (July 2019) 
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INTERNATIONAL SEARCH REPORT International application No. 

PCTIUS2020/023912 

A. CLASSIFICATION OF SUBJECT l'vlATTER 

1pC(8) E218 43/26; E216 41100€; E216 43/16; E216 43/267; E216 47/00; F046 49/20 (2020.01) 
CPC - E21B 43/2.6; E216 21/062; E21 B 41/00; E213 43/128; E216 43/267; E216 47/00; F046 51/00 

(2020,05) 

According to international Patent Classi5cation (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 

see Search History document 

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 

nee Search History document 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 

see Search History document 

C. DOCUMENTS CONSIDERED TO BE RELEVANT 

Category* Citation of document, with indication, where approprime, of the re€evant passages Relevant to claim No. 

US 2017/0095885 Al (US WELL. SERVICES LLC) 06 April 2017 (06,04.2017) entire document 1-6, 9-13. 15 

US 2017/0175516 Al (SCHLUMBERGER TECHNO€LOGY COP.PORATION) 22 June 2017 
(22.06.201"7) entire document 

1-6, 9.13. 15 

A US 2019/0010793 Al (US WELL SERVICES LLC) 10 January 2019 (10.01.2019) entire 
domment 

1-15 

A US 2013/0317750 Al (S.P.M. FLOW CONTROL. INC.) 28 November 2013 (28.11.2013) entire 
document 

1-15 

A US 2016/025826'7 Al (STEWART & STEVENSON, L.LC) 08 September 2016 (08.09.2016) 
entire document 

1-15 

ri Further documents are listed in the continuation of Box C. 

Special categories of cited documents: 
"A" document defining the general state of the art which is not considered 

to be of particular relevance 
"0" document cited by the applicant in the international application "X" 

earlier application or patent but published en of after the international 
filing date 
document which may throw doubts on priority claim(s) or which 
is cited to establish the publication date of another citation or other 
special reason (as specified) 

"0" document referring to moral disclosure. use, exhibition or other means 
document published prior to the international tiling date but later than 
the priority date claimed 

Date of the actual completion of the international search 

19 May 2020 

Name and mailing address of the ISA/US 
Mall Stop PCT, Attn: ISAIUS, Commissioner for Patents 
P.O. Box 1450, Alexandria, VA 22313-1450 
Facsimile No. 571-273-8300 

See patent family annex. 

later document published after the international filing date o; priority 
date and not in coeilta with the apo:ication bur cited to untierstar'd 
the principle or theory underlying the invention 

document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve en inventive step 
when the document is taken alone 

document of particular relevance; the claimed invention cannot 
be considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in me art 

document member of the same patent family 

Date of mailing of the internnationa€ search report 

2 3JUN2020 
Authorized officer 

Blaine R. Copartheaver 

Telephone No. PCT €-ie€pdesk: 571-272-4300 

Form PCT/1S A/210 (second sheet) (July 2019) 
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PATENT COOPERATION TREATY 

Front the 
INTERNATIONAL SEARCHING AllTHORlTY 

To: TAYLOR P. EVANS 
HOGAN LOVELLS LiS LLP 
609 MAIN STREEr, SUITE 4200 
HOUSTON, TX 77002 

Applicant's or agent's file reference 

047156.500052 

International application ---

PCT/US2020/023912 

International filing date (daymortaVyear) 

20 March 2020 

PCT 

WRITTi-..N OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

Date of mailing 
(dayienantkve.,:zr) 

(PCT Rule 43bis.1) 

3JUN2020 
FOR FURTHER ACTION 

See paragraph 2 below 

Priority date Nay/month/year) 

20 March 20`€5 

€nternational Patent Classification (IPC) or bot€E national classification and 

ipc(8) E21B 43/26; E21B 41/00; E21B 43/16; E21B 43/267; E.21E 47/00; F048 49/20 (2020.01) 

CPC - 8218 43/25; E21, B 21/062; E21B 41/00; E21B 43/128; E2.1B 43/267; E218 47/00; F048 51/00 
(2020.05) 

I Applicant U.S. WELL SERVICES, LLC 

-Wu 

This opinion contains indications relating to the following items: 

Box No. 1 Basis of the opinion 

Box No. II 

• Box No. 

• Box No. IV 

▪ Box No, V 

Box No. Vi 

Box No. VII 

Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

Lack of unity of invention 

Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, hwentive step and industrial applicability; 
citations and explanations supporting such tirriftMeilt 

Certain documents cited 

Certain defects in the international application 

Box No. VIII Certain observations on the international application 

2. FURTHER. ACTION 

If a demand for international preliminary examination is made, this opinion will be considered to he a written opinion of the 
international Pre€iminary Examining Authority ("IPEA") except that this does not apply where the applicant chooses an Authority 
other than this one to be the IPEA and the chosen 'PEA has notified the International Bureau under Rule 66.Ibis(b) that written 
opinions of this, International Searching Authority will not be so considered, 

if this opinion is, as provided above, considered to be a written opinion of the IPEA, the applicant is invited to submit to the iFEA 
a written reply together, where appropriate, with amendments, €7efore the expiration of 3 months from the date of mailing of Form 
?CT/ISA/220 or before the expiration of 22 mont€is fiorn the priority date, whichever expires later. 

For farther options, see Form. PCT/ISA/220. 

Name and mailing, address of the ISAILIS1 Date of completion of this opinion 

ma Sten POT, Attn: ISA/133 
Giannassioner for Patents 19 May 2020 P.O. Box .1450, Nfsxantitia, VA' 2513-1450 

FACSitnile No. 571-273-6300 

Form PC.T/ISAt237 (cover sheet) (revised January 2019) 

Authorized officer 

Blaine R. Copenheavor 

PCT. i-trapitask. 571472-4300 
Telephone No. 571-272-4;4.00 
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WRIT-PEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

International application No. 

PCTIUS20201023912 

Box No, I Basis of this opinion 

. With regard to the language, this opinion has been established on the basis of: 

[2] the international application in the language in which it was filed. 

a translation of the international xpplication into  which is the language of a translation 
furnished for the purposes of international search (Rules 12.3(s) and 23.1(b)). 

3 Li 

This opinion has been established taking into aceOnnt the rectification of an obvious mistake authorized by or notified to 
this Authority under Rule 91 (Rule 43bis.1(b)). 

With regard to ally nucleotide andfor amino arid sequence disclosed in the international application, this opinion has been 
established on the basis of a sequence listing: 

a. forming part of the hum-notional application as filed: 

1- 1 in the form of an Annex CiST.25 text file. 

  on paper or in the fora, of an image file. 

furnished together with the international application under PCT Rule 131er.1(a) for the pus-poses of international 
search only in the form of an Annex C/ST.25. text file. 

furnished subsequent to the international filing date for the purposes of international search only: 

n in the form of an Annex C/ST.25 text file (Rule 1.3mr.1(a)). 

n on paper or in the form of an image file (Rule ilrer.1(b) arid Administrative instructions, Section 713):: • 

c 

El in addition, in the case that more than one version or copy of a sequence listing has beer. filed or furnished, the required 
statements that the information in the subsequent or additional copies is identical to that forming part of the application as 
flied or does not go beyond the application as filed, as appropriate, were furnished • 

5. Additional comments: 

Form PCT/1SA1237 (Box No. 1) (revised January 2019) 
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WRIT EN OP€NION OF THE 
INTERNATIONAL SEARCH€NG AUTHOMIN PCTIUS20201023912 

International application No. 

Box No. V Reasoned statement under Rule 43bis.)1(a)(i) with regard to novelty. inventive step and industrial applicability; 
citations and explanations supporting such statement 

Statemeat 

Novelty (N) Claims 1-15 YES 

Claims None NO 

Inventive step (IS) Claims 7, 8, 14 YES 

Claims 1-5, 9-13,15 NO 

Tridustrial applicability (IA) Claims 1-15 YES 

Claims None NO 

2. Citations and explanations: 

Claims 1.6, 9-13, arid 15 lack an inventive step under PCT Article 33(3) as being obvious over US 201710096885 Al to US Well Services 
(hereinafter US Well '885) in view of Schlumberger Technology Corporation (hereinafter Schlumberger). 

Regarding Clain) 1, US Well '585 discioses a hydraulic fracturing system ("A hydraulic fracturing system", abstract), comprising: a pump 
system (pump system 36, fig. 1) fluidly coupled to a wellhead at a wet site (fig.( shows pump system 36 &silty coupled to a wellhead 41 
at a well site next to well bore 12) to pump a fracturing fluid into the wel€head ("Attar being discharged from pump system 36, shiny is 
pumped into a wellhead assembly 41", pare_ [0030Th a blender (blender unit 28, fig. 1) configured to mix together proppant and a fluid 
mixture to form the fracturing fluid ("A proppant source 32 contains proppant. which is delivered to the blender unit 28 as represented by 
line 34, where line 34 can be a conveyer. Inside the blender unit 28, the proppant and fluid/additive mixture are combined to form a 
fracturing shiny", pars. [0028]); a proppant storage and delivery system configured to provide the proppant for the blender ("A proppant 
source 32 contains proppant, which is delivered to the blender unit 28 as represented by line 34", para. P0281); a hydration unit (hydration 
unit 18, fig. 1) configured to mix en additive into a fluid to form the fluid mixture ("The fluid. which in one example is water, is mixed inside 
of the hydration unit 18 with the additives. in an embodiment, the fluid and additives are mixed over a period of time, to allow for uniform 
distribution of the additives within the fluid", para. [0028]) and provide the fluid mixture to the blender ("In the example of FIG. 1, the fluid 
and additive mixture is transferred to a blender unit 28 via line 30", pare. [0028j); a fluid storage and delivery system configured to provide 
the fluid for the hydration unit (fig. 1 shows €luid spume 20 end line 22 configured to provide fluid for the hydration unit 18); an additive 
storage and delivery system configured to provide the additive to the hydration unit (fig. 1 shows additive source 24 and line 26 configured 
to provide the additive to the hydration unit 18). 
US Well '885 fails to explicitly disclose damage accumulation monitoring, a damage accumulation monitoring system comprising a plurality 
of sensing devices and Integrated Into one or mote components of the pump system, the blender system, the proppant storage and 
delivery system, the fluid storage and delivery system, end the additive storage and delivery system, the damage accumulation sensor 
system configured to monitor a plurality of parameters of the hydraulic fracturing system via the plurality of sensing devices to determine 
respective accumulated damage measurements of the one or more components. 
Schiurnberger, in the field of state estimation arid run life prediction for pumping system (title, abstract), teaches a damage accumulation 
monitoring system ("Additionally, virtual torque shaft data may be used to predict torsional fatigue fife damage and remaining fatigue ilfe of 
various shafts in submersible pumping system 22", pare. (0039]), a damage accumulation monitoring system comprising a plurality of 
sensing devices ("Mother iiiestrated component is a sensor unit 52 utilized In sensing a variety of welibore parameters. it should be noted, 
however, that sensor unit 52 may comprise a variety of sensors", para.10019)) and integrated into one or more components of the pump 
system, the blender system, the proppant storage and delivery system, the fluid storage and delivery system, and the additive storage and 
delivery system ("sensor systems deployed along electric submersible pumping system 22, along casing 36, or along other regions of the 
weilbore 24 ti., obtain data for determining one or more desired parameters, as described more fuiiy below", para. (00191), the damage 
accumulation sensor system configured to monitor a plurality of parameters of the pumping system via the plurality of sensing devices ("a 
variety of sensor systems 52 may comprise sensors located et surface 30 to obtain desired data helpful in the process of determining 
measured parameters related to prediction of failures/run life of electric submersible pumping system 22 or specific components of 
pumping system 22", pare_ 1c0019]) to determine respective accumulated damage measurements of the one or more components ("sensor 
systems 52 may comprise sensors located at surface 30 to obtain desired data helpful in the process of determining measured parameters 
related to prediction of failures/run life of electic submersible pumping system 22 or specific components of pumping system 22", pare. 
100191; 'the processing system 54 also may be used to control operation of the pumping system,...,a control system for adjusting operation 

° of the electric submersible pumping system 22 in response to predictions of min life or component failure", pare. [0023]). 
it would have been obvious to one of ordinary skit In the art at the time of the Invention to modify US Well '865 with the teaching of 
Schturnberger for the purpose of monitoring the pumping system and its components and thereby predicting the run life of a pumping 
system (abstract of Schlumberger). 
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Regarding Claim 2, modified US Wee '886 discloses the hydraulic fracturing system of claim 1. 
US Well '885 fails to explicitly disclose wherein the accumulated damage measurement of a component is indicative of en amount of 
actual usage incurred by the component durieg a period of time. 
Sch€umberger. in the field of state estimation and run life prediction for pumping system (title, abstract), teaches wherein the accumulated 
damage measurement of a component is indicative of an amount of actual usage incurred by the component during a period of time 
("sensor systems deployed along electric submersible pumping system 22, along casing 36, or along other regions of the weilbore 24 to 
obtain data for determining one or more desired parameters, as described more fully below,...seresor syeteme 52 may comprise sensors 
located et surface 30 to obtain desired data helpful in the process of determining measured parameters related to prediction of failures/San 
life of electric submersible pumping system 22 or specific components of pumping system 22", para. [001e]; "Tne measured data 80 is 
obtained from sensors, such as sensors 74, which monitor at least one component of electric submersible pumping system 22 during 
operation. This data is provided to the oomporientreystern degradation model 70 so that the data may be appropriately processed via 
processing system 54 to predict a remaining useful ate of the component (or overall pumping system 22) during operation of the electric 
submersible pumping system 22", pare. [0028]). 
It would have been obvious to one of ordinary skill in the art at the time of the invention to rnocithe US Well '£85 with the teaching of 
Schiumberger for the purpose of monitoring the pumping system and Its components end thereby predicting the run life of a pumping 
system (abstract of Schiumberger). 

Regarding Claim 3, US Well '885 discloses a hydraulic fracturing system ("A hydraulic fracturing system", abstract), comprising: a plurality 
of hydraulic fracturing equipment positioned at a well site ("The system further includes hydraulic fracturing system components €or making 
the fracturing fluid slurry", abstract), comprising: one or more pumps configured to pressurize a fracturing fluid (fig.1 shows pump system 
36 fluidly coupled to a wethead 41 at a weli site next to well bore 12; "After being discharged from pump system 36, slurry Is pumped into a 
wellhead assembly 41", para. [0030]); and a distribution system fluidly coupled to receive and consolidate fracturing lead from the plurality 
of pumps for injection into a wellhead (blender unit 28, fig. 1; "A proppant source 32 contains proppant, which €s delivered to the blender 
unit 28 as represented by line 34, where line 34 can he a conveyer. Inside the blender unit 26, the proppant and fluidiadditive mixture are 
combined to form a fracturing slurry', para, [00281; "A proppant source 32 contains proppant, which is delivered to the blender unit. 28 as 
represented by line 34', para. (0028); 'The fluid, which in one example is water, is mixed inside of the hydration unit 18 with the additives. 
In an embodiment, the fluid and additives are mixed over a period of time, to allow for uniform distribution of the additives within the fluid", 
para. [0028]; "After being discharged from pump system 36, slurry Is pumped Into a wellhead assembly 41. Discharge piping 42 connects 
discharge of pump system 36 with wellhead assembly 41 end provides a conduit for the slurry between the pump system 36 and the 
wellhead assembly 41", pars, [0030]), 
US Weil '886 fails to explicitly disclose damage accumulation monitoring, a damage accumulation monitoring system, comprising: a 
plurality of sensing devices Integrated into respective components of the plurality of hydraulic fracturing equipment, the plurality of sensing 
devices configured to measure a plurality of usage parameters of the respective components; and a processing device configured to 
receive the plurality of usage parameters and determine respective damage accumulation measurements of the respective components 
based at least In part on the usage parameters. 
Schlurnberger, in the field of state estimation and nun life prediction for pumping system (title, abstract), teaches a damage accumulation 
monitoring system ("Additionally, virtual torque shaft data may be used to predict torsional fatigue life damage and remaining fatigue life of 
various shafts in submersible pumping system 22", para. [0039]), a damage accumulation monitoring system, comprising: a plurality of 
sensing devices ("Another illustrated cgemponerit is a sensor unit 52 utilized in sensing a variety of wellbore parameters. it should be noted, 
however, that sensor unit 52 may comprise a variety of sensors", pare. [0010]) integrated Into respective components of the plurality of 
hydraulic fracturing equipment ("sensor systems deployed alone electric submersible pumping system 22, along casing 36, or along other 
regions of the wellbore 24 to obtain data for determining one or more desired parameters, as described more fully below", para. [0019j), 
the plurality of sensing devices configured to measure a piurality of usage parameters of the respective components ("a variety of sensor 
systems 62 may comprise sensors located at surface 30 to obtain desired date helpful in the process of determining measured parameters 
related to prediction of failures/run Ifs of electric submersible pumping system 22 or specific components of pumping system 22", para. 
P0191); and a processing device configured to receive the plurality of usage parameters (fig. 2 shows processor control system 54 
configured to receive parameters from the sensor unit 52 and sensors 74) and determine respective damage accumulation measurements 
of the respective components based at least in part on the usage parameters ("sensor systems 52 may comprise sensors located at 
surface 30 to obtain desired data help€ul in the proms of determining measured parameters related to prediction of failurearrun life of 
electric submersible pumping system 22 or specific components of pumping system 22". para. [0015]; "the processing system 54 also may 
be used to control operation of the pumping system ..... a control system for adjusting operation of the electric submersible pumping system 
22 In response to predictions of run life or component failure", para. 10023]; "The measured data 80 is obtained from sensors, such as 
sensors 74, which monitor at least one component of electric submersible pumping system 22 during operation. This data is provided to 
the oemponentleystem degradation model 70 so that the date may be appropriately processed via processing system 54 to predict a 
remaining useful life of the component (or overall pumping system 22) during operation of the electric submersible pumping system 22", 
para. [0028]). 
It would have been obvious to one of ordinary skill in the art at the time of the invention to modify US Wall `885 with the teaching of 
Schlurnberger for the purpose of monitoring the pumping system and its components and thereby predicting the run life of a pumping 
system (abstract of Schiumberger). 
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Regarding Claim 4, modified US Weil "885 discloses the hydraulic fracturing system of claim 3. 
US Well '885 fails to explicitly disclose wherein the accumulated damage measurement of a component Is indicative of an amount of 
actual usage incurred by the component during a period of time. 
Schiumberger, in the field of state estimation and run life prediction for pumping system (title, abstract), teaches wherein the accumulated 
damage measurement of a component is indicative of an amount of actual usage incurred by the component during a period of time ("the 
control aspects of processing system 54 may be automated se that automatic adjustments to the operation of pumping system 22 may be 
implemented in response to run life/comporient failure predictions resulting from data processed according to algorithm 66", pare. [0023]; 
"Referring generally to FIG. 3, an example of overall algorithm 86 is illustrated as one technique for evaluating data related to electric 
submersible pumping system 22 €n a manner facilitating run life prediction", pars. [00241; this shows the amount of usage for the pumping 
system 22 components over a period of time). 
It would have been obvious to one of ordinary skill in the art at the time of the invention to modify US Well '985 with the teaching of 
Schiumberger for the purpose of avoiding the pumping system from a failure and thereby automatically adjust the operation of pumping 
system In response to the Me-allure time for a components (pare. [00231 of Schiumberger). 

Regarding Claim 5, modified US Wel: "885 discloses the hydraulic fracturing system of claim 4. 
US Welt '885 fails to explicitly disclose wherein the damage accumulation monitoring system further determines an estimated remaining 
life of the component based on the accumulated damage measurement, wherein the estimated remaining life is expressed as a 
percentage. 
Schlurriberger, in the field of state estimation and run life prediction for pumping system (title, abstract), teethes wherein the damage 
accumulation monitoring system further determines an estimated remaining life of the component based on the accumulated damage-
measurement ("This data is provided to the componeneeystern degradation model 70 so that the data may be appropriately processectvie 
processing system 54 to predict a remaining useful life of the component (or overall pumping system 22) during operation of the electric 
submersible pumping system 22", para. [0028]: 'the degradation model 70 may be programmed or otherwise configured to predict the 
remaining useful life of the motor magnet wire based on the motor winding temperatures according to predetermined relationships between 
useful life and temperatures", para. [0029]). 
it would have been obvious to one of ordinary skill In the art at the time of the invention to modify US Well '965 with the teaching of 
Schiumberger for the purpose of monitoring the pumping system and Its components and thereby predicting the run life of a pumping 
system (abstract of Schlumberger)_ 
It would have been obvious to one of ordinary skill in the art at the time of the invention to provide any type of diepleyeefindieated 
information on the estimated remaining life is expressed as a percentage since such a modification depends only on the intended use of 
the apparatus/system and the desired information to be displayed. The motivation for doing so would have been to providing a better scale 
for the life time of the parts and thereby alarming the operator on the optimum time to replace the pumping parts. 

Regarding Claim 6, modified US Well '885 discloses the hydraulic fracturing system of claim 4. 
US Well '885 falls to explicitly disclose wherein the damage accumulation monitoring system further determines a damage accumulation 
rate based on the accumulated damage measurement with respect to the duration of the period of time. 
Schiumberger, In the field of state estimation and run life prediction for pumping system (title, abstract), teaches wherein the damage 
accumulation monitoring system further determines a damage accumulation rate based on the accumulated damage measurement with 
respect to the duration of the period of time ("the control aspects of processing system 54 may be automated so that automatic 
adjustments to the operation of pumping system 22 may be implemented in response to run life/component failure predictions resulting 
from data processed according to algorithm 66". para. [0023]; 'Referring generally to FIG. 3, an example of overall algorithm 66 is 
illustrated as one technique for evaluating data related to electric submersible pumping system 22 in a manner facilitating run life 
prediction", pars. [0024]: this shows the amount of usage for the pumping system 22 components over a period of time). 
It would have been obvious to one of ordinary skill in the art at the time of the invention to modify US Well '685 with the teaching of 
Schiumberger for the purpose of avoiding the pumping system from a failure and thereby automatically adjust the operation of pumping 
system in response to the life/failure time for a components (para. [0023) of Schiumbergere 

Regarding Claim 9, modified US Weil '885 discloses the hydraulic fracturing system of claim 3. 
US Weil '865 falls to explicitly disclose wherein the use parameters include one or more of a set of parameters including operation time, 
observed cycles, amount pumped, fuel consumed, power consumed, number of stattistops, or amount of flow. 
Schiumberger, in the field of state estimation and run life prediction for pumping system (title, abstract), teaches wherein the use 
parameters include one or more of a set of parameters including operation time, observed cycles, amount pumped, fuel consumed, power 
consumed, number of startistops, or amount of flow ("an electric submersible pumping system 22 having a submersible pump 40, a pump 
intake 42, and a submersible electric motor 44 that powers submersible pump 40", para. [00181: 'The processing system 54 may ee used 
to process data from the sensors and/or other data according to a desired over all algorithm which facilitates prediction of system run life. In 
some applications, the processing system 54 is in the form of a computer based control system which may be used to control, for example, 
a surface power system 56 which is operated to supply electrical power to pumping system 22 via power cable 46e pare. [00201; 'This 
allows the processing system 54 to be used as a control system for adjusting operation of the electric submersible pumping system 22 in 
response to predictions of run life or component failure. In some applications, the control aspects of processing system 54 may be 
automated so that automatic adjustments to the operation of pumping system 22 may be implemented In response to run lifelcornponent 
failure predictions resulting from data processed according to algorithm 66", para. [0023]). 
it would have been obvious to one of ordinary skill in the art at the time of the invention to modify US Weil '885 with the teaching of 
Schlurriberger for the purpose of avoiding the pumping system from a failure arid thereby automatically adjust the operation of pumping 
system in response to the We/failure time for a components (para. [0023] of Schiumberger). 
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Regarding Claim 10, US Wet '685 discloses a hydraulic fracturing method ("A hydraulic fracturing system', abstract), comprising: a pump 
system (pump system 36, fig. 1). comprising: providing a fracturing fluid to a plurality of pumps (Arranged in rows and transverse to acid 
tanker 100 are pump trucks 1021-12, which make up the pump system 36 for pressurizing the scurry so that it can be injected into wellhead 
41. para. [0038]); pumping the fracturing fluid into a distribution system (fig. 2 ehows the slurry being pumped into pump trucks 1021-12); 
injecting the fracturing fluid into a sveltheaci ("After being discharged from pump system 35, slurry is pumped Into a we€head assembly 41", 
para. [0030]). 
US Well '865 falls to explicitly disclose detecting respective usage parameters associated with of a plurality of components of the plurality 
of pumps, the distribution system, or the wellhead via a plurality of sensing devices instrumented thereon; and determining a damage 
accumulation parameter associated with of a plurality of components of the plurality of pumps, the distribution system, or the wellhead 
based at least in part on the respective usage parameters. 
Schlumberger, in the field of state estimation and run life prediction for pumping system (tide, abstract), teaches detecting respective usage 
parameters associated with of a plurality of components of the plurality of pumps ("Additionally, virtual torque shaft data may be used to 
predict torsional fatigue life damage and remaining fatigue life of various shafts in submersible pumping system 22", para. [0039]), the 
distribution system, or the wellhead via a plurality of sensing devices Instrumented thereon ("Another illustrated component is a sensor unit 
52 utilized in sensing a variety of welibore parameters. It should be noted, however, that sensor unit 52 may comprise a variety of 
sensors", para. [0019]); and determining a damage accumulation parameter associated with of a plurality of components of the plurality of 
pumps, the distribution system, or the wellhead based at least in part on the respective usage parameters ("smear systems deployed 
along electric submersible pumping system 22, along casing 36, or along other regions of the welibore 24 to obtain date for determining 
one or more desired parameters, as described more fully below", para. [0019]; "a variety of sensor systems 52 may comprise sensors 
located at surface 30 to obtain desired data helpful in the process of determining measured parameters related to prediction of faiimesiren 
life of electric submersible pumping system 22 or specific components of pumping system 22", para. [0019]; "sensor systems 52 may 
comprise sensors located at surface 30 to obtain desired data helpful in the process of determining measured parameters related lc 
prediction of failureseurt life of electric submersible pumping system 22 or specific components of pumping system 22", para. (0019] "the 
processing system 54 also may be used to control operation of the pumping system,....a control system for adjusting operation of the 
electric submersible pumping system 22 in response to predictions of run life or component failure", para. [0023]). 
it would have been obvious to one of ordinary skill in the art at the time of the invention to modify US Well '885 with the teaching of 
Schlumberger for the purpose of monitoring the pumping system and its components and thereby predicting the run life of a pumping 
system (abstract of Schiumberger). 

Regarding Claim 11, modified US Weil '855 discloses he hydraulic fracturing method of claim 10. 
US Well '865 falls to explicitly disclose wherein the accumulated damage parameter of a component is indicative of an amount of actual 
usage incurred by the component during a period of time. 
Schlumberger, in the field of state estimation and run life prediction for pumping system (title, abstract), teadees wherein the accumulated 
damage parameter of a component is indicative of an amount of actual usage Incurred by the component during a period of time ("the 
writrol aspects of processing system 54 may be automated so that automatic adjustments to the operation of pumping system 22 may be 
implemented in response to run lifeloomponent failure predictions resulting from data processed according to algorithm 66', para. [0023]; 
"Referring generally to FIG. 3, an example of overall algorithm 86 is illustrated as one technique for evaluating data related to electric 
submersible pumping system 22 in a manner facilitating run life prediction", para. [0024]; this shows the amount of usage far the pumping 
system 22 components over a period of time). 
it would have been obvious to one of ordinary skill in the art at the time of the invention to modify US Well '885 with the teaching of 
Schlurnbarger for the purpose of avoiding the pumping system from a failure and thereby automatically adjust the operation of pumping 
system in response to the lifeifa€lure time for a components (para. [0023] of Schlumberger). 

Regarding Claim 12, modified US Well '885 discloses the hydraulic fracturing method of claim 10. 
US Well '885 faits to explicitly disclose determining an estimated remaining life of the component based on the accumulated damage 
parameter, wherein the estimated remaining life is expressed as a percentage. 
Schlumberger, in the field of state estimation and run life prediction for pumping system (title, abstract), teaches wherein the damage 
accumulation monitoring system further determines an estimated remaining life of the component based on the accumulated damage 
measurement ("This data is provided to the component/system degradation model 70 so that the data may be appropriately processed via 
processing system 54 to predict a remaining useful life of the component (or overall pumping system 22) during operatioe of the electric 
submersible pumping system 22", para. [0028]; "the degradation model 70 may be programmed or otherwise configured to predict the 
remaining useful life of the motor magnet wire based on the motor w€doing temperatures according to predetermined relattenshipe between 
useful life and temperatures", para. [0029]). 
It would have been obvious to one of ordinary skill in the art at the time of the invention to modify US Well '885 with the teaching of 
Schlumberger for the purpose of monitoring the pumping system and Its components and thereby predicting the run life of a pumping 
system (abstract of Schlumberger). 
It would have bean obvious to one of ordinary skill in the art at the time of the invention to provide any type of displayedendicated 
information on the estimated remaining life Is expressed as a percentage since such a modification depends only on the Intended use of 
the apparatus/system arid the desired information to be displayed. The motivation for doing so would have been to providing a better scale 
for the life time of the parts and thereby alarming the operator on the optimum time to replace the pumping parts. 
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Regarding Claim 13, modified US Well '885 discloses the hydraulic fracturing method of claim 11, 
US Welt '885 falls to explicit,/ disclose determining a damage accumulation rate based on the EICCISTIUlaMd damage parameter with 
respect to the duration of the period of time. 
Schiumberger, in the field of state estimation and run life prediction for pumping system (title, abstract), teaches determining a damage 
accumulation rate based on the accumulated damage parameter with rasped to the duration of the period of time ("the control aspects of 
processing system 54 may be automated so that automatic adjustments to the operation of pumping systeM 22 may be implemented in 
response to run lifercemponerit failure predictions resulting from data processed according to algorithm 56', para. [0023]; 'Referring 
generally to FIG. 3. en example of overall algorithm 66 is illustrated as one technique for evaluating data related to electric submersible 
pumping system 22 in a manner fac€litating run life prediction', para. (08241; this shows the amount of usage for the pumping system 22 
components over a period of time). 
it would have been obvious to one of ordinary skill in the art at the time of the invention to modify US Well '885 with the teaching of 
Schiumberger for the purpose of avoiding the pumping system from a failure and thereby automatically adjust the operation of pumping 
system in response to the Re/failure time for a components (para. [002.3.1 sat Schiumberger). 

Regarding Claim 15, modified US Well '885 discloses the hydraulic fracturing method of claim 13. 
US Well '885 fails to explicitly disclose further comprising: updating the damage accumulation rate over time. 
Schiumberger, in the field of state estimation and run life prediction for pumping system (title, abstract), teaches updating the daMage 
accumulation rate over time ("The measured motor winding temperatures are then used in the corresponding degradation model 70 to 
predict in real-time the remaining useful life of the pumping string component, e.g. submersible motor 44. in this specific example, the 
degradation modal 70 may be programmed or otherwise configured to predict the remaining useful life of the motor magnet wire based on 
the motor winding temperaturee according to predetermined relationships between useful life and temperatures", pare. (0023)). 
it would have been obvious to one of ordinary skill in the art at the time of the invention to modify US Welt '365 with the teaching of 
Schiumberger for the purpose of avoiding the pumping system from a failure and thereby automatically adjust the operation of pumping 
system in response to the iiteftaiiure time for a components (pare. [0023] of Schiumberger). 

Claims 7, 8, and 14 meet the criteria set out in PCT Article 33(2)-(3), because the prior art does net teach or fairly suggest: 

Regarding claim 7, the prier art of record, individually or in combination, does not teach or fairly suggest the hydraulic fracturing system of 
claim 6, wherein the damage accumulation monitoring system further deterrnine.s an estimated maintenance time based on the damage 
accumulation rate and the accumulated damage measurement. 

The following prior art is made of record to support and further define the reasons that claim 7 meets the criteria set out in PCT Article 33 
(21,43): 
Schiuroberger discloses the damage accumulation rate and the accumulated damage measurement ("Additiorraily, virtual torque shaft data 
may be used to predict torsional fatigue life damage and remaining fatigue life of various shafts in submersible pumping system 22', pare. 
l0039-j; "sensor systems 52 may comprise sensors located at surface 30 to obtain desired data helpful in the process of determining 
measured parameters re€ated to prediction of failures/run life of electric submersible pumping -system 22 or specific components of 
pumping system 22", pare. (0019): "the processing system 54 also may be used to control operation of the pumping system,...,a control 
system for adjusting operation of the electric submersible pumping system 22 in response to predictions of run life or component failure', 
para. [00231). 
However Schlumberger fails to disclose wherein the damage accumulation monitoring system further determines an estimated 
maintenance time based on the damage accumulation rate and the accumulated damage measurement. 

Claim 8 depends from claim 7, and therefore meets the criteria set out in PCT Article 33(2)-(3) for at least the same reasons as claim 7. 

Regarding claim 14, the prior art of record, individually or in combination, does not teach or fairly suggest the hydraulic fracturing method of 
claim 13, further comprising: determining an estimated maintenance time based on the damage accumulation rate and the accumulated 
damage parameter. 

The following prior art Is made of record to support and further define the reasons that claim 14 meets the criteria set out in PC? Article 33 
(2).--(3) 
Schiumberger discloses the damage accumulation rate and the accumulated damage parameter ("Additionally, virtual torque shaft data 
may be used to predict torsional fatigue fife damage and remaining fatigue life of varicus shaft in submersible pumping system 22", pare. 
(00391: "sensor systems 52 may comprise sensors located at surface 30 to obtain desired data helpful in the process of determining 
measured parameters related to prediction of fallurestrun life of electric submersible pumping system 22 or specific components of 
pumping system 2r, pare. (0019]; "the processing system 54 also may be used to control operation of the pumping system,...,a control 
system for adjusting operation of the electric submersible pumping system 22 le response to predictions of run life or component failure", 
pans. [0023]). 
However Schiumberger fails to disclose determining an estimated maintenance time based on the damage accurnuiation rate and the 
accumulated damage parameter. 

Claims 1-15 meet the criteria set out in PCT Article 33(4), and thus have Industrial applicability because the subject matter claimed can be 
made or used in industry. 
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56 37 AND (INCURRED+) 

57 37 AND (SENSOR?) 

49 

2 

- 359 

24 

21 

1938 

58 57 AND ((BLENDER?) 80 (PROPPANT?)) 0 

59 57 AND (PROPPANT?) 

60 59 AND (BLENDER?) 

134 

61 37 AN€D ((REMAIN+) 50 (LIFE?)) 

62 (WO2017100387)/PN 

12 

63 I :.CITBF N€OSOURCE SS 62 1 RANKED 

64 37 AND ((RUN+) 50 (LIFE?)) 

5 

65 37 AN€D ((FATIG+) 5D (ACCUMULAT+)) 

66 37 AND ((FATIG+) 50 (PUMP+)) 

4 

2 

1 

67 ((FRACTUR+) 50 (PUMP+)) AND ((FAIn+) 50 (PUMP+)) 

68 

38 

(WO201910158)/PN 1 

69 I ..CITBF NOSOURCE SS 68 1 RANKED 223 

-W 76 69 AND ((FAT€G+) 51) (PUMP+)) 

71 69 AND ((LIF+) 5D (PUMP+)) 

72 (166305100)/PCL 

73 (166308100)/PCL 

74 

75 

(166250010)/PCL 

(166308200)IPCL 

1 

8 

195 • 
1259 

76 I (073152180)/PCL 

77 (166075150)/PCL 

1306 

443 

297 
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78 172GR 73 OR 74 OR 75 OR 76 OR 77 4919 

78 AND (((HYDRAULIC+) 80 (FRACTUR4)) AND (PUMP÷)) 349 
80 79 AND ((BLENDER?) 80 (PROPPANT?)) 4 

79 AND (BLENDER?) 18 

82 79 AND (PROPPANT?) 138 

83 82 AND (SENSOR?)
..

78 AND ((FATIG+) 50 (ACCUMULAT+)) 

2 

1 

84 

85 78 AND ((FATIO7)5bTPUMP+)) 

86 

87 

ae 

78 APED ((RTN+) 5D (LTD)) 
78 AND ((FRACTUR+) oD (PUKii5+))74Z7ATIG+)5D 
Tump+D 
78 AND ((REMAIN+) 50 (LIFE?)) 

— 78 AND RUSAG- )55(fqa.IR+)) 
90 78 AND ((U 5D (INCUR+)) 
91 37 AND ((LIFE+) 50 (PUMP+)) 89 

92 91 AND (SENSOR? 7 

3 79 AND (HYDRAT+) 27 

94 79 AND (ADDITIV+) 

95 78 AND ((DAMAG+) 5€D (ACCUMULAT+)) 4 

96 79 AND (DAMAG+) 85 

97 78 AND ((DAMAG+) 5€0 (RATE?)) 3 

8 (E21B-043/26)/IPC 11336 

99 

100 

(E21B-043/267)/IPC 3985 

(E21B-043/18)/IPC 7492 

20898 

9203 102 (E2187041766)il pc 
103 -41N-027/90)IIPC 9287 

104 (F04B-049/20)/IPC 1272 

05 
106 

I (F046-051/00)/IPC 61.45 
--98 GR 996RTi5i5oa 101 OR 102 OR 103 OR 104 OR 105 63853 

2075 

108 107 AND ((BLENDER?) 8D (PROPPANT?)) 25 
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109 107 AND ((USAG+) 5D (INCUR+)) 

0 107 AND ((DAMAG+) 5D (ACCUtvlULAT+)) 2 

111 107 AND ((REMAIN+) 5D (LIFE?)) 

112 (US20130317750)/PN 

113 ,.CITF3F NOSOURCE SS 112 1 RANKED 191 

20 

7 

114 113 AND ((REMAIN+) 5D (LIFE?)) 

115 106 AND ((FRACTUR+) 5D (PUMP+)) AND ((FAT€G+) 5D 
 (PUMP+)) 

116 106 AND ((REMAIN+) 5O (LIFE?)) 80 

117 116 AN€ (FRACTUR+) 6 

118 107 AND ((LIFE+) 5D (PUMP+)) 20 

119 107 AND (BLENDER?) 125 

120 107 AN€D (PROPPANT?) 657

121 119 AND, 120 54 

122 107 AND ((FATIG+) 5D (PUMP+)) 3 

123 106 AND ((DAMAG+) 5€D (RATE?)) 7 

124 123 AN€D (PUMP+) 29 

12 106 AND ((RUN+) (LIFE?)) 33 

126 (US20170175516)/PN 1 

127 ,.CITBF NOSOURCE SS 126 1 RANKED 14 

128 (U610113549 OR 0620080236821 OR 0620130080117 OR 
US20130151156 OR 0620140034390 OR 

6 

 US20180066503)/PN 
129 .CITBF NOSOURCE SS 128 6 RANKED 56 

130 (US8874383)/PN 

131 - ,.CITBF NdaiLifE 6S 1361 RANKED ------ - 35 

132 (E21E-043/26)/CPC 6418 

133 (E216-043/267)/CPC 2650 

134 (E216 -047/00)/CPC 7033 

135 (E21E-0431128)/CPC 1474 

136 (E21B-041/00)/CPC 6830 

137 (E21B-021/062)/CPC 526 

138 (F043-051100)/CPC 1879 

139 132 OR 133 OR 134 OR 135 OR 136 OR 137 OR 138 23971 
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140 139 AND (((HYDRAULIC+) 8O (FRACTUR+)) AND (PUMP+)) 1382 

141 '140 AND ((BLENDER?) 8O (PROPPANT?)) 23

142 139 AND ((USAG+) 5O (INCUR+)) 

143 140 AND ((REMAIN+) 5O (LIFE?)) 3 

144 140 AND ((FATIG+) 5D (PUMP+)) 

145 139 AND ((FATIG+) 5O (PUMP+)) 4 12 

146 139 AND ((FRACTUR+) 5O (LIFE?)) 26 

147 139 AND ((SENSOR?) 8D (LIFE?)) 47 

148 139 AND (((LIFE?) 8D (BLENDER+)) AND (BLENDENR?)) 0 

149 139 AND (((LIFE?) 8O (PROPPANT+)) AND (BLENDENR?)) 

150 139 AND (((LIFE?) 8D (ADDITIV+)) AND (BLENDENR?)) 

151 139 AND ((DAMAG+) 5D (ACCUMULAT+)) 20 

152 (WO201762074)/PN 
153

17 .CITBF NOSOURCE SS 152 1 RANKED 

154 140 AND ((BLENDER?) 8O (PROPPANT?)) 23 

55 39 AND ((USAG+) 5D (INCUR+)) 0 

156 140 AND ((REMAIN+) 5D (LIFE?)) 3 

157 139 AND ((FRACTUR+) 5D (PUMP+)) AND ((FATIG+) SID 6 
(PUMP+)) 

58 139 AND ((RUN+) 5D (LIFE?)) 22 

159 139 AND ((REMAIN+) 5O (LIFE?)) 46 

160 139 AND ((PROPPANT+) 5D (L€FE?)) 2 

161 139 AND ((DAMAG+) 5O (SENSOR?)) 53 

162 (US20180209415)/PN 

163 ,.CITBF NOSOURCE SS 162 1 RANKED 6 

164 (US20120157356 OR US8905056)/PN 2 

165 ..CITBF NOSOURCE SS 164 2 RANKED 63 

166 139 AND ((DAMAG+) 5D (MAINTENANC+)) 9 

167 106 AND ((DAMAG+) 5O (MAINTENANC+)) 49 

168 78 AND ((DAMAG+) SD (MAINTENANC+)) 1 

169 37 AND ((DAMAG+) 5D (MAINTENANC+)) 4 

170 139 AND ((LIF+) 5D (MAINTENANC+)) 31 
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171 

172 

173 

78 AND ((LIF+) 5D (IVIAINTENANC+)) 

37 AND ((LIF+) 5D (MAINTENANC+)) 

*MEM "home/OPTLD337/ACCUM" /XPN /API© 

Goo le Patents: https:lipatents,google.com

1 

18 

196 

Search query Results 

1 (hydraul`€c fracturing system)(pump 
system)(blender)(proppant)(hydration unit)(additive 
stora e monitorin► usa e incurred!.
(fracturing pump)(incurred usage)(sensor) 

38 

3 (fracturing pump)(hydraulic)(monitoring)(damage)(serising 
devices)(usacte parameters) 

4 (damage accumulation monitoring)(hydraulic fracturing 
system)(sensors)(proppant store►a (additive store «e 

5 (frac pump)(pump system)(blender)(proppant)(hydration 
unit)(maintenance)(storage) 

1,850 

12,400 

127 

1,120 

Computer Accessed Text Databases Searched 
The Patent Analyst searched the following computer accessed text databases: 

Goggle: https://www.google.corni 

2 

3 

4 

5 

Search query 

(US well services LLC)(hydraulic fracturing 
system)(pump)(blender)(proppant)  
(hydraulic fracturing system)(accumulated 
damagegincurred)(pumps)(sensing devices) 
(hydraulic fracturing system)(damage accumulation)(remaining 
lifetime)(pump)(maintenance
(accumulation)(fracturing pump)(estirnated 
maintenance)(damage parameter)(proppant)(hydration)(fluid 
storage) 
(frac pump)(accumulation 
damage)(measurement)(sensor)(usage)(incurred)

Results 

23,200 

258,000 

1,780,000 

45,400 

Googla Scholar: https://scholar.google.corrat 

2 

3 

Search query 

216,000 

Results 

(hydraulic fracturing system)(pump 
system)(blender)(proppant storage)(hydration unit)(fluld 
storage)(additive storage)(amount of actual usage 
incurred) 
(hydraulic fracturing 
system)(monitoring)(pump)(blender)(proppant)(hydration 
unit (measurin prdppant usage)(sensors) 
(hydraulic fracturing system)(damage accumulation)(pump 
system)(life time)(hydration unit)(fluid 
storage)(proppant)(additive storaoe) 
(frac pump)(maintenance)(additive storage)(proppant)(damage 
accumulation) maintenancegblenderysensor) 

44 

306 

326 

176 
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........ 

5 (fracturing pump)(hydraulic)(accumulated 
damage)(measurement)(sensors)(actual usage 
incurred)(hydratgon  unit)(proppant) 

VouTube: hftpszllyoutube.corrt 
Search query 

2 
3 

4 

43 

Results 
(US WELL SERVICES, LLC)(darnage 
accumulation)(monitoriu) 
(frac pump)(maintenance)(damage accumulation)(proppant) 

N/A 

(frac pump)(proppant storage)(hydration 
unit)(maintenance)(accumulatiop measurement) 
(frac pump)(accumulated damage measurement) 

5 

NIA 
NIA 

N/A 
(frac pump)(accurnulated damage parameter)(time 
period)(duration) 

Date search was completed: 19 May 2020 

SR/DD 

N/A 
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PATENT COOPERATION TREATY 

From the INTERNATIONAL SEARCH€N;:i AUTHORITY 

To. TAYLOR P. EVANS 
HOGAN LOVELLS US LLP 
609 MAIN STREET, SUITE 4200 
HOUSTON, TX 77002 

Applicant's or agent's file reference 

047158.500056 

PCT 

NOTIFICATION OF TRANSMITTAL OF
THE INTERNATIONAL SEARCH REPORT AND 

THE WRITTEN OPINION OF THE INTERNAT€ONAL 
SEARCHING AUTHORITY, OR THE DECLARATION 

(PCT Rule 44.1) 

Date of mailing 
(daj../monev'year) 72R I L ZOZO 
FOR FURTHER ACTION See paragraphs 1 and 4 below 

International application No. 

PCT/US 20/00017 
- 

Applicant U.S. WELL SERVICES, LLC 

International filing date 
May/month/year) 12 May 2020 (12.05.2020) 

The applicants hereby notified that the international search report and the written opinion of the International Searching 
Authority have been established and are transmitted h.-
Filing of amendments and statement under Article I9; 
The applicant is entitled, if he so wishes, to amend the claims of the international application (see Rule 46): 
When? The time limit for €iling such amendments is normally two month 'fromfrom the date of transmittal of the international 

search report. 

Row? Direetly to the International Bureau preferably through ePCT, or on paper to: 
The International Bureau of WPC), 34, ehemin des Colombents, 1211 Geneva 20, Switzerland 

For more detai€ed instructions, see the PC.77' Applicant Guide, international Phase, paragraphs 9.004 — 9.011. 

The applicant is hereby notified that no international search report will be established and that the declaration under 
Article 17(2)(a) to that effect and the written opinion of the International Searching Authority are transmitted herewith. 

With regard to any protest 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 to the International Bureau together with any request 
to forward the texts of both the protest and the decision thereon to the designated Offices. 

ri no decision has been made yet on the protest; the applicant will be notified as soon as a decision is made. 

4. Reminders 
The applicant may submit comments on an informal basis on the written opinion of the International Searching Authority to 
the international Bureau. These comments will be made available to the public after international publication. The international 
Bureau will send a copy of such comments to all designated Offices unless an international preliminary examination report has 
been or is to be established. 
Shortly after the expiration of IS months from the priority date, the international application wil€ be published by the 
International Bureau. I idle applicant wishes to avoid or postpone publication, a notice of withdrawal ofthe international application, 
or of the. priority claim, must reach the International Bureau before the completion of the technical preparations for international 
publication (Rules 906is.1 and 90bis.3). 
Within 19 months from the priority date, but only in respect of some deSignated Officr,_ a demand for international preitrnin.ary 
examination must be filed if the applicant wishes to postpone the entry into the nailer* phase until 30 months from the priority 
date (in some-Offices even later); otherwise, the applicant must, within 20 months frontlet; priority date, perform the prescribed 
acts for entry into the national phase belbre those designated Offices. In respect of other designated Offices, the time limit of 
30 months (or later) will apply even if no demand is filed within 19 months. For details about the applicable time limits, Office 
by Office, see www wipo,iratipctlen/textsitinee Jimits.html and the PCTAppli;:wit's Guide, National Chapters. 
Within 22 months from t€ee priority date, the app€icant may request that a supplementary internationa€ search be carried out 
by a different -International Starclairi Fe Authority that ofibrs this service (Rule 4566..11. The procedure for requesting supplementary 
international search is described in the PCT.4,apliciann Guide, International Phase, paragraphs 8.0064.032. 

Name and mailing address of the ISAILIS 
Mae Stop POT. Atm MANS 
C:ormissioner for Patents 
F.G. Box 1450, Alexandria, VitvEnia 22313-1450 

Facsimile No, 5714.7343300 

Authorized officer 

Lee Young 

Telephone No. PCT Helpdesk: 571-272-4300 

Form PCTASA/220 (revised January 2020) 
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PATENT COOPERATION TREATY 

PCT 
INTERNATIONAL SEARCH REPORT 

(PC -rArticle 3 8 and Rules 43 and 44) 

Applicant's or agent's file ref:tier:0e 

047158.500056 

International application No. 

PCT/US 20'00017 

FOR. FURTHER ACTION 

see Form PCDISA/220 as well as, where applicable, item 5 below. „. 

International filing date (day/issonthi3:/ear) 

12 May 2020 (12.05.2020) 

(Earliest) Priority Date (day/monihejmar) 

13 May 2019 (13.05.2019) 

Applicant 
U.S. WELL. SER=ES, LLC. 

This international search report has been prepared by this international Searching Authority and is transmitted to the applicant according 
to Article 18. A copy is being transmitted to the International Bureau. 

This international search report consists of a total of   sheets. 

It is also accompanied by a copy of each prior art document cited in this report. 

1. Basis of tire report 

a: With regard to the language, the international search was carried out on the basis of: 

the .international application in the language in which it was filed. 

a trans€ation of the international application into   which is the language of 
a trans€ation furnished for the purposes of international search (Rules 12.3(a) and 23.1(b)). 

h. Li This international search report has been established taking into account the rectification of an obvious mistake authorized 
by or notified to this Authority under Rule 91 (Rule 43.6bis(a)). 

c.   With regard to any nucleotide and/or amino add sequence disclosed in the international application, see Box No. I. 

2..   Certain claims were found tinsearchable (see Box No. II). 

[  I Unity of invention is lacking (set Box No. III). 

4. With regard to the title, 

the text is approved as submitted by the applicant. 

the text has been established by this Authority to read as follows: 

5. With regard to the abstract, 

the text is approved as submitted by the applicant. 

the text has been established, according to Rule 38.2, by this Authority as it appears in Box No,.111 The applicant may, 
within one month from the date of mailing of this international search report, submit comments to this Authority.. 

6 With regard to the drawings, 

a. the figure of the drawings to be published with the abstract is Figure No.... 1

El

as suggested by the applicant. 

as selected by this Authority, because the applicant failed to suggest a figure. 

as selected by this Authority, because this figure better characterizes the invention 

b. none of the figures is to be published with the abstract. 

Form FCTIISAi21.0 (first sheet) (July 2019) 
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INTERNATIONAL SEARCH REPORT International application No. 

PCT/US 20/000/7 

FA. CLASSIFICATION OF SUBJECT MATTER 

IPC - E21B 43/26, E213 43/267, E216 44/00 (2020.01) 

CPC - E21B 43/26, E213 43/267, E21B 44/00 

According to International Patent Classification (IPC) or to both national classification and 1PC 

B. FIELDS SEARCHED 

Nlinirrium documentation scotched (classification system followed by classificlition symbols) 

Sea Search History document 

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Sea Search 1-liatory document 

atettfillie date 
See Search History 

base consulted during the international search (name of data base and, where practicable, search terms used) 
document 

C. DOCUMENTS CONSIDERED TO BE RELEVANT 

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

X US 2016/0258267 Al (Stewart & Stevenson, LLC) 8 September 2016 (08.09.2016) Entire 1,4-5, 8-10, 13-14, 17-18 
— ldocument especially pare pol4ri, poll, (00371400421, [0052]-4005n [0105-,i and figs, 1-6 ---
Y 2-3 
_ ......... 
A I 6-7, 11-12, 15-16 

Y US 2019/0112910 Al (U.S. Wet Setvioes, LLC) 18 April 2019 (18.04.2019) Entire document 2-3 
-- especially pare (0018), [002.3H0024) and [ow] anti figs. 1-7 ---
A 6-7, 11-12, 15-16 

A US 2016/0326854 Al (US Well Services LLC) 10 November 2016 (10.11.2016) Entire 
document 

1-16 

A US 201710130743 Al (Energy Recovery, Inc.) 11 May 2017 (11_05.2017) Entire document 1-18 

A US 2014/0135079 Al (US Well Services LLC) 22 May 2014 (22_05:2014) Entire document 1-16 

A US 201810045331 Al (Schlumberger Technology Corporation) 15 February 2018 (15.02.2018) 
Entire document 

1-18 

A US 2018/0266412 Al (Mined Solutions AS) 20 September 2018 (20.09.2015) Ent re document 1-18 

A US 201610343125 Al (Bedrock Automation Platforms I ric.) 29 November 2018 (26.11.2016) 
Entire document 

1-18 

Further documents are listed in the continuation of Box C. O See patent family annex. 

Special categories of cited documents: "T" later document published after the imernatienal fi ling date orpri6tity 
"A" document defining the general state of the art winch is not considered date 'and ;not in conflict with the application .but cited to Understand 

to be of particular relevance toe principle or theory underlying the invention 

`'D" document cited h:•,, the applicant in the international application - N,'" document of particular relevance;: the claimed invention cannot be 
"E" earlier application or patent but published on or after the international considered novel or cannot be considered to involve en inventive step 

filing date when the document is taken alone 

"I." document which may throw doubts on priority claim(s) or which "Y" document of particular rele.vance; the claiMed invention cannot 
is cited to establish me publication date of another citation or other be considered to Involve an inventive sten when the document iS 
special reason (as specified) combined with one or more other such documents, such combination 

"O" document ref-minus an oral disclosure, use, exhibiti on or other nt eans being obvious to a person skilied in the art 

"F" document published prior to the international filing date but later than "&" document member of the same patent family 
the priority date claimed 

Date of the actual completion of the international search 

30 June 2020 

Date of mailing of the international search report 

2 2JUL 2020
Name and mailing address of the ISA/US Authorized officer 
Mail Stop PCT, Attn: ISA/US, Commissioner for Patents Lee Young 
P.O. Box 1450, Alexandria, Virginia 22313-1450 
Facsimile No. 571-273-6300 Telephone No, PCT Halpdank: 571-272-4300 

... 
Form PCT/ISA/210 (second sheet) (July 2019) 

LIBERTY EXHIBIT 1002, Page 618



PATENT COOPERATION TREATY 

From the 
INTERNATIONAL SEARCHING AUTHORITY 

m: TAYLOR P. EVANS 
HOGAN LOVELLS US LLP 
609 MAIN STREET, SUITE 4200 
HOUSTON, TX 77002 

PCT 

WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

(PC7 Rule 43bis. I ) 

Date of mailing 
day4Tionrhiyear) 22J L ZON 

Applicant's or agent's file reference FOR FURTHER ACTION 

047158.500056 See paragraph 2 below 

International application No.. International hilt% date r:day'inonthiyeas1. I Priority date (day:earintit.,,ear): 

PCT/EIS 20/00017 12 May 2020 (12.05.2020) 13 May 2019 (13.05.2019) 

International Patent Ciassincation (1PC) or both national classification and IPC 

1PC o E21B 43/26, E21B 43/267, E21B 44/00 (2020,01) 

CPC - E21B 43/26, E21B 43/267, E21B 44/00 

Applicant J S WELL SERVICES, LLC 

I. This opinion contains indications relating to the following iteins: 

O 

Box No. 1 

Box No. II 

Box No. III 

Box. No. IV 

Box No. V 

Box No. VI 

Box No. VII 

Box No. VIII 

Basis of the opinion 

Priority 

Non establishment of opinion with regard to novelty, inventive step and industrial applicability 

Lack of unity of invention 

Reasoned statement under Rule 43 b is . I (a)(i) with regard to novelty, inventive step and industrial applicability: 
citations and explanations supporting such statement 

Certain documents cited 

Certain defects in the international application 

Certain observations on the international application 

2. FURTHER AC CTION 

If a demand for international preliminary examination is mad; this opinion will be considered to be a written opinion of the. 
international Preliminary Examining Authority ("IPEA") except that this does riot apply where the applicant chooses an Authority 
other than this one to he the IPEA and the chosen IPEA has notified the International Bureau under Rule 66.1bir(b) that written 
opinions of this International Searching Authority will not be so considered. 

If this opinion is, as provided above, considered to be a written opinion of the IPEA, the applicant is invited to submit to the IDEA 
a written reply together, where appropriate, with amendments, before- the expiration of 3 months from the date of mailing of Form 
PCTIISA/220 or before the expiration of 22 months from the priority date, whichever expires later. 

For further options, see Form PCT/ISA/220. 

Name and mailing address of the ISA/US 
Mali Stop POT, Att-TESAMS 
CornmIssIonerfor Patent% 
P.O. ilux 1450, Alexand0a, Virgfrtia 22313-1450 

Facsimile No. 571-273-5300 

Date of completion of this opinion 

30 June 2020 

Form PCDISA/237 (cover sheet) (revised January 2019) 

Authorized officer 

Lee Young 

POT Help test 
Telephone No. 571.272-4300 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

Box No< I Basis of this opinion 

I. With regard to the language, this opinion has been established on the basis of, 

D 

International application No. 

PCTILIS 20/00C117 

the international application in the language in which it was filed. 

a translation of the intenlatiOT3SI application into  which is the language of a translation 
furnished for the purposes of international search (Rules 12.3(4-and 23.-.1(3)). 

This opinion has been established taking-into account the rectification of an obvious mistake authorized by or notified to 
this Authority under Rule 91 (Rule 4313ii..1(b)). • 

3. r With regard to any nucleotide and/or amino add sequence disclosed in the Mternational application, this opinion has beer, 
established on the basis of a sequence listing: 

a 
a forming part of the trimmational application as tied: 

n in the .fbnn of an Annex CtST.25 text file,. 

on paper or in the form of an image file. 

furnished together with the International application under PCT Rule 13ter.1(u) for the purposes of international 
search only in the form of an Annex CPST25 text tie. 

furnished subsequent to the international filing date for the purposes of international search only: 

U 

O 
in the form of an Annex C/ST.25 text:file (Rule 1.3ser.1(a)). 

on paper or in the form of an image file (Rule 131er. I (b) and Administrative Instructions, Section 713),. 

4. F F in addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, the requited 
statements that the information in the subsequent or addi₹ional copies is identical to that forming part of the application as 
flied or does not go beyond the application as filed, as appropriate. were furnished, 

5. Additional comments: 

Form Pt I/ISA/237 (Box No. I) (revised January 2019) 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

€nternational application No. 

PCT/US 20/00017 

Rex No, V Reasoned ≥rtaternen£ under Rule 43bis.1(a)(i) with regard to novelty, inventive step and industrial applicability; 
citations and explanations supporting such statement 

Statement 

Novelty (N) Claims 1-16 YES 

Claims None NO 

Inventive step US) Claims 2-3, 6-7, 11-12, 15-16 YES 

Claims 1, 4-5. 6-10, 13-14. 17-18 

Industrial applicability (IA) Claims 1-16 YES 

Claims None NO 

2. Citations and explanations: 
Claims 1, 4-5, 6-10, 13-14 and 17-18 lack an inventive step under PCT Article 33(3) as being obvious over US 291610258287 Al to 
Stewart a Stevenson, U..C (hereinafter Stewart') 

Regarding Giairn 1. Stewart teaches a system (See figs. 1-8: pare [0041]-[0042]) for use in fracturing operations (pars [0042]), the system 
0haracterized by; 
an electric motor (411 - 'frac Motors", 11g. 3; pars [0047]); 
a turbine generator (100a-d -'turbine generators", figs. 2A-S) to generate electric power (See tins. 2A-B: pars [00211, [0.064)); 
a vector control subsystem (410 - "frac motor variable frequency drive", fig. 3; pare [0047j) to receive the electric power from the turbine 
generator (See figs. 2A-B; turbine generators 100a-d supply power for the rest of the system including fracturing unit control system 400 of 
fig. 3) and to control the electric motor using determined parameters provided to the vector contro€ subsystem (pars (0014], 10017], [0037)-
(0039), [0105]); and 
at least one pump (710 - "fracturing pumps", fig. 6; pare [0052]) to receive torque input from the electric motor (pare [0052)-(0053)) but 
does not specifically teach wherein the vector control subsystem is encoderiess. However. Stewart does teach that the vector control 
subsystem is capable of being an encoderiess subsystem (pars [0041) - an open ioop control mode is an encoderiess mode). The 
decision of whether to have the vector control subsystem be encoderiess or to comprise an encoder is a binary decision. Accordingiy, it 
would have been obvious to one of ordinary skill in the art using routine experimentation arid design principles to have the vector control 
subsystem be encoderless in order to reduce the complexity of the system as encoderiess control subsystems require less components 
and are easier to construct and include with a system. 

Regarding Claim 4, Stewart teaches the system of claim 1, further characterized by: en encoderless variable frequency drive (VFD) (410 - 
'frac motor variable frequency drive', fig. 3; VF[) 410 is encoderless as laid out in treatment of claim 1) functioning as the encoderless 
vector control subsystem (410 - "frac motor variable frequency drive", fig. 3). 

Regarding Claim 5, Stewart teaches the system of claim 1, further characterized by: 
a machine interface (pars [0038(M39) - "human machine interface") to receive the determined parameters for the encoderless vector 
control subsystem (pare [0038)-(0039]): and 
at least one proCessor (pare [0039] - "programmable automation controller") to apply the determined parameters to the electric motor prior 
to engagement of a load with the electric motor (pars (00391), 

Regarding Claim 8, Stewart teaches the system of claim 1. wherein the determined parameters for the ancoderiess vector control 
subsystem (pars [0014], [0017], [0037)40039], [01051) is selected from at least speed values, motor values (pare [0038) - "AC motors' 
speed set points to be entered arid transmitted; pare 100411), and proportional-integral-derivative (PIO) control values. 

Regarding Claim 9, Stewart teaches the system of claim 1, further characterized by: one or more plunger pumps (710a-b - "fracturing 
pumps", lig. 6: pars [9120)-(0121]) adapted to receive the torque input from the electric motor (pars [0052]40063]) but does not specifically 
teach wherein the one or more plunger pumps are triplex quintuples, novemplex, or septuples plunger pumps. However, Stewart does 
teach that each of the one or more plunger pumps can comprise a plurality of plungers (pars [0120)-[0121] - "n is the number of pump 
plungers"). Accordingly, it would have been obvious to one of ordinary skill in the art to design the plunger pumps to have enough plunger. 
to at least be a triplex pump (3 plungers) in order to ensure the pumps have the volumetric flow capacity necessary for the €racturing 
operations. 
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The following observations on the clarity of the claims, description, and drawings or on the question whether the claims are fully 
supported by the description, are made: 

Claim 3: The term "the vibration sensor" is anifusing and lacks proper antecedent basis. The term is properly introduced In claim 2. As 
written, claim 3 depends from claim 1. Accordingly, for purposes of this opinion, claim 3 has bean interpreted to depend from claim 2. 
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Regarding Claim 10, Stewart .teaches a method (See cgs. 1-6; pare i0041H0042)) for using electric pumps (710 - "fracturing pumps", fig. 
6) In fracturing operations (pare 10042]) characterized by: 
engaging an eiectr€c motor (411 - "frac motors", fig. 3) with a turbine generator (100a-d - 'turbine generators", figs. 2A-B); 
enabling a vector control subsystem (410 -'free motor variable frequency drive*, fig. 3) to receive electric power from the turbine generator 
(See figs. 2A-S; pare:10044D; 
controlling the electric motor using determined parameters input to the vector control subsystem (pars 100141 [001n, [0037]-(00391, 
10106]); and 
engaging at least one pump (710 - "fracturing pumps", fig. 6) with the torque input from the electric motor (pars [0052]-10063D but does not 
specifically teach wherein the vector control subsystem is encoderiess. However, Stewart does teach that the vector cone€ subsystem is 
capable of being an encoderless subsystem (pare [00411- an open loop control mode is en encoderiess mode). The decision of whether to 
have the vector control subsystem be encoderlees or to comprise an encoder is a binary decision, Accordingly, It would have been obvious 
to one of ordinary skill in the art using routine experimentation and design principles to have the vector control subsystem be encoderiess 
in order to reduce the complexity of the system as encoderiess central subsystems require less components and are easier to construct 
and include with a system. 

Regarding Claim 13, Stewart teaches the method of claim 10, further characterized by: using an encoderless variable frequency drive 
(vFD) (410 - "frac motor variable frequency drive", fig. 3; VFD 410 is encodsriess as laid out in treatment of claim 1) as the encoderiess 
vector control subsystem (410 - "frac motor variable frequency drive", no. 3), 

Regarding Claim 14, Stewart teaches the method of claim 10, further characterized by: 
enabling a machine interface (pare (003amo035] - "human machine interface") to receive the determined parameters for the encodedess 
vector control subsystem (pare [00W-10035re and 
applying, using at least one pre cancer (pare (0035] - "programmable automation controller"), the determined parameters to the electric 
motor prior to engagement of a load with the electric motor (pare [0039]). 

Regarding Claim 17, Stewart teaches the method of claim 10, wherein the determined parameters for the encoderiess vector control 
subsystem (pars [0014), 100171, (0037)-100353. 101061) is selected from at least speed values, motor values (pare [0038] - "AC motors' 
speed set points to be entered and transmitted; pars [0041)), and proportional-Integral-derivative (Pitt) control values, 

Regarding Claim 18, Stewart teacheSthe method of claim 10, further characterized by: engaging one or more plunger pumps (710e-b -
"fracturing pumps", fig. 6; pare t01201-1012.11) with the electric motor to receive the torque out from the electric motor (pare [0052]400531) 
but does not specifically teach wherein the one or more plunger pumps are triplex quintuplex, novempiex, or eeptuplex plunger pumps. 
However. Stewart does teach that each of the one or more plunger pumps can comprise a plurality of plungers (pare [0120]-1012) "n is 
the number of pump plungers"). Accordingly, it would have been obvious to one of ordinary skill in the art to design the plunger pumps to 
have enough plungers to at least be a triplex pump (3 plungers) in order to ensure the pumps have the volumetric flow capacity necessary 
for the fracturing operations. 

Claims 2-3 lacks novelty under PCT Article 33(2) as being anticipated by Stewart in view of US 2015/0112910 Al to teS. Well Services, 
LLC (hereinafter 'Weir) 

Regarding Claim 2. Stewart teaches the system of claim 1, but does not specifically teach the system further characterized by: a vibration 
sensor for monitoring vibration induced In a feature associated with a turbine of the turbine generator and providing input for the 
determined parameters based in part on the vibration. Further, Well teaches a system for use in fracturing operations (See figs. 1-7; pare 
(00181) comprising a turbine generator (74 - 'turbine", lig, 2) to generate electric power (pars [0023]400241), the system further comprising 
a vibration sensor (178 - "sensor', fig. 7; pare (0040]) for monitor€ng vibration induced in a feature (pars [0040]) associated with a turbine 
(74 - 'turbine', fig. 2) of the turbine generator (74 - "turbine", fig, 2; intended use: the vibration sensor is capable of monitoring vibration in a 
feature associated with she turbine generator) and providing input for the determined parameters based in part on the vibration (pare 
[00401). Accordingly, it would have been obvious to one of ordinary skill in the art to use the vibration sensor taught by Well on a feature 
associated with the turbine of the system taught by Stewart in order tc allow an operator to determine it the turbine of the system Is 
operating a too high or too low of a rate. 

Regarding Claim 3, the modified Stewart teaches the system of claim 2 (Note: See Box VW), further characterized by: the vibration sensor 
(Well: 178 - "sensor', fig. 7; pare [00401) associated with a body of the turbine generator (Stewart: 100a-d 'turbine generators", figs. 2A-
B) for monitoring the vibration induced in the body of the turbine of the turbine generator, in part, due to a feedback resonance received to 
the turbine (Intended use: the vibration sensor of well is capable of monitoring vibration in a body of the turbine generator due to a 
feedbaek resonance). 

-"-Continued in next Supplemental Box-"-
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Claims 6-7; 11-12 and 15-16 meet tee criteria of POT Article 33(2) & 33(3) because, as will be shown, the prior art does not teach, nor 
does it fairly suggest, the claimed limitations. 

The prior art is exemplified by (1) Stewart and (2) Well 

(1) Stewart teaches a system (See figs. 1-6; pare [0041)40042D for use in fracturing operations (pare po421). the system characterized by: 
an electric motor (411 "frac motors": fig. 3); 
a turbine generator (100a-d - 'turbine generators', figs. 2A-B) to generate electric power (See figs. 2A-9; pare (0021), (00443); 
a vector control subsystem (410 • "frac motor variable frequency drive", fig. 3) to receive the electric power from the turbine generator (See 
figs. 2A-8; turbine generators 900e-d supply power for the rest of the system including fracturing unit control system 400 of fig. 3) and to 
control the electric motor using determined parameters provided to the vector ventral subsystem (pare (0014), (00173, [0037)400391 
(01051); and 
at least one pump (710 - "fracturing pumps", fig. 6) to receive torque input from the electric motor (pare [0052.)-(00531). 

(2) Well teaches a system for use in fracturing operations (See figs. 1-7; pane 10018]) comprising a turbine generator (74 - "turbine", fig. 2) 
to generate electric power (pare [0023340024D, ands vector control subsystem (102 • "VFD", fig. 2), the system further comprising a 
vibration sensor (178 "sensor", fig. 7; pars [0040]) for monitoring vibration induced in a feature (pare [OM]). 

Regarding Cialm 6, Stewart teaches the system of claim 1, wherein the determined parameters for the encoderless vector control 
subsystem is determined based in part on oscillation alarm values (pans [0055140056]) but does not specifically teach wherein the 
oscillation alarm values represent vibration in at least a portion of a body associated with the turbine generator, for a period of time, being 
within a range of about 15 to about 45 upon engagement of the motor with a load. Further, Weil teaches a system for use in fracturing 
operations (See figs. 1-7; pare [00181) comprising a turbine generator.(74 "turbine", fig. 2) to generate electric power (pare (0023340024D, 
and it. vector control subsystem (102 - "VFW, fig. 2), the system further comprising a vibration sensor (178 - 'sensor', fig. 7; pars [0040]) 
for monitoring vibration induced In a feature (pare (0040]). However, any combination of the above references falls to teach wherein the 
oscillation alarm values represent vibration in at least a portion of a body associated with the turbine oenerator. Accordingly, the prior art 
does not specifically teecri or fairly suggest individually or in combination the system as claimed. 

Regarding Claim 7, Stewart teaches the system of claim 1, wherein the determined parameters for the encoreeriess vector control 
subsystem is determined based in part on oscillation alarm values (pare [0055340056T but does not specifically teeth wherein the 
oscillation alarm values represent vibration in at least a portion of a body associated with the turbine generator, for a period of time, being 
less than about 70 upon engagement of the motor with a load. Further, Well teaches a system for use in fracturing operations (See figs. 1-
7; pare (00181) comprising a turbine generator (74 "turbine', fig. 2) to generate electric power (pare [0023140024]), and a vector control 
subsystem (102 - "VFD", fie. 2), the system further comprising a vibration sensor (176 - "sensor", fig. 7; pars [0040]) for monitoring 
vibration induced in a feature (pars 10040]). However, any combination of the above referehoes fails to teach wherein the oscillation elan 
values represent vibration in at least a portion of a body associated with the turbine generator. Accordingly, the prior an does not 
specifically teach or fairly suggest individually or in =nbination the system as claimed. 

Regarding Claim 11, Stewart teethes the method of claim 10, but does not specifically teach wherein the determined parameters are 
based in part on vibration induced in a feature associated with the turbine generator. Further. Well teaches a system for use in fracturing 
operations (See figs. 1-7; pare 10018]) comprising a turbine generator (74 - "turbine", fig. 2) to generate electric power (pane [03231-[0024]), 
the system further comprising a vibration sensor (178 - "sensor", fig. 7; pare (0040)) for monitoring vibration induced in a feature (pars 
[00403). However, any combination of the above references fails to teach wherein the determined parameters are based in part on 
vibration induced in a €eature associated with the turbine generator. Accordingly, the prior art does not specifically teach or fairly suggest 
individually or in combination the method as claa€med. 

Regarding Claim 12, the prior art does riot specifically  teach or fairly suggest individually or in combination the method as claimed since it 
is dependent on claim 11. 

Regarding Claim 15, Stewart teaches the method of claim 10, wherein the determined parameters €or the encoderiess vector control 
subsystem is determirred based in part on oscillation alarm values (pars (0055)-(0055)), but does not specifically teach wherein the 
oscillation alarm values represent vibration in at least a body of a turbine associated with the turbine generator, having values from a range 
of about 15 to about 45 upon engagement of the motor with a load, Further, Well teaches a system for use in fracturing operations (See 
figs. 1-7; pare [0018]) comprising a turbine generator (74 -*turbine", fig. 2) to generate electric power (pare [0023)40024D, and a vector 
control subsystem (102 - VF)", fig. 2). the system further comprising a vibration sensor (178 - "sensor", fig. 7; pars [00401) for monitoring 
vibration Induced in a feature (para [00403), However, any combination of Me above references fails to teach wherein the oscillation alarm 
values represent vibration In at least a portion of a body associated with the turbine generator. Accordingly, the prior art does-not 
specifically teach or fairly suggest individually or in combination the method as claimed. 
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Regarding Claim 16, Stewart teaches the method of claim 10, wherein the detentilned parameters for the encoderiess vector arisrol 
subsystem is determined based in part on oscillation alarm values (pare f0055H0056]), but does not specifically teach wherein the 
oscillation alarm values represent vibration in at least a body of a turbine associated with the turbine generator, having decreased values 
iess than a range of about 70 to about 80 upon engagement of the motor with a load. Further, Wet teaches a system for use in fracturing 
operations (See figs. 1-7; pare !OMB]) comprising a turbine generator (74 - "turbine", fig. 2) to generate electric power (pare [002314002.4]), 
and a vector control subsystem (102 - fig. 2), the system further comprising a vibration sensor (178 - "sensor", fig. 7; pare [0040]) 
for monitoring vibration induced in a feature (pare [0040]). However, any combination of the above references fails to teach wherein the 
osculation alarm values represent vibration in at least a portion of a body associated with the turbine generator. Accordingly, the prior art 
does not specifically teach or fairly suggest individually or in combination the method as ciaimed. 

Claims 1-18 have industrial applicability as defined by PCT Article 33(4) because the subject matter can be made or used by industry. 
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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 AIA. 

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 

VFD 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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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 

(571)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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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. 

8. 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. 

9. 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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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.S.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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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.S.C. 552) and the Privacy Act (5 U.S.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. 

2. 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. 

3. 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. 

4. 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). 

5. 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. 

6. 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.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)). 

7. 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. 

8. 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. 

9. 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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publisher, city and/or country where published. 

T5

1 Von-Final Office Action issued in corresponding Application No. 16/170,695 dated June 7, 2019 X 

2 Von-Final Office Action issued in corresponding Application No. 16/268,030 dated May 10, 2019 0 

3 7inal Office Action issued in corresponding Application No. 16/210,749 dated June 11, 2019 0 

4 Canadian Office Action mailed May 30, 2019 in corresponding CA Application No. 2,833,711 0 

5 Canadian Office Action mailed June 20, 2019 in corresponding CA Application No. 2,964,597 0 

6 
International Search Report and Written Opinion mailed July 9, 2019 in related PCT Application No.PCT/ 
JS2019/027584 

7 Dffice Action mailed June 7, 2019 in related U.S. Application No. 16/268,030 0 

8 
International Search Report and Written Opinion mailed September 11, 2019 in related PCT Application No.PCT/ 
JS2019/037493 

9 Dffice Action mailed August 19, 2019 in related U.S. Patent Application No. 15/356,436 0 

10 Dffice Action mailed October 2, 2019 in related U.S. Patent Application No. 16/152,732 0 

EFS Web 2.1.18 

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /C.S.B/ 

LIBERTY EXHIBIT 1002, Page 706



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 3674 

Examiner Name Christopher S. Bobish 

Attorney Docket Number 047158.100048 

11 Dffice Action mailed September 11, 2019 in related US. Patent Application No. 16/268,030 0 

12 Dffice Action mailed October 11, 2019 in related US. Patent Application No. 16/385,070 0 

13 Dffice Action mailed September 3, 2019 in related U.S. Patent Application No. 15/994,772 0 

14 Dffice Action mailed September 20, 2019 in related US. Patent Application No. 16/443,273 0 

15 Canadian Office Action mailed October 1, 2019 in related Canadian Patent Application No. 2,936,997 0 

16 ntemational Search Report and Written Opinion mailed November 26, 2019 in related PCT Application No. PCT/ 
JS19/51018 0 

17 Dffice Action mailed December 6, 2019 in related U.S. Patent Application No. 16/564,186 0 

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

EXAMINER SIGNATURE 

Examiner Signature ll /CHRISTOPHER S BOBISH 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. 

I 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). 3 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 WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here i 
English language translation is attached. 
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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 3674 

Examiner Name Christopher S. Bobish 

Attorney 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.S.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 

Privacy Act Statement 

16/597,014 - GAU: 3746 

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.S.C. 552) and the Privacy Act (5 U.S.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. 

2. 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. 

3. 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. 

4. 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). 

5. 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. 

6. 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.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)). 

7. 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. 

8. 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. 

9. 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/SB/08a (02-18) 
Approved for use through 11/30/2020. OMB 0651-0031 Doc description: Information Disclosure Statement (IDS) Filed 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. 

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

Application Number 

Filing Date 

[6597014 

019-10-09 

First Named Inventor 

Art Unit 
dared OEHRING 

3746 

Examiner Name Christopher S. BOBISH 

Attorney Docket Number 3746 

U.S.PATENTS l Remove 

Examiner 
Initial* 

Cite 
No 

Patent Number 
Kind 
Code1 

Issue Date 
Name of Patentee or Applicant 
of cited Document 

Pages,Columns,Lines 
Relevant 
Figures 

Passages 
Appear 

where
or Relevant 

1 10302079 B2 2019-05-28 Kendrick 

If you wish to add additional U.S. Patent citation information please click the Add button. I Add

U.S.PATENT APPLICATION PUBLICATIONS l Remove 

Examiner 
Initial* 

Cite No 
Publication 
Number 

Kind 
Code1

Publication 
Date 

Name of Patentee or Applicant 
of cited Document 

Pages,Columns,Lines where 
Relevant Passages or Relevant 
Figures Appear 

1 20170159654 Al 2017-06-08 Kendrick 

2 20130180722 Al 2013-07-18 Glade Caro et al. 

3 20130299167 Al 2013-11-14 Fordyce et al. 

4 20110052423 Al 2011-03-03 Gambier et al. 

5 20030079875 Al 2003-01-05 Weng 
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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 

Attorney Docket Number 3746 

6 20170226838 Al 2017-08-10 eizobka et al. 

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

FOREIGN PATENT DOCUMENTS IRemovel 

Examiner 
Initial* 

Cite 
No 

Foreign Document 
Number3

Country 
Code2 i 

Kind 
Code4

Publication 
Date 

Name of Patentee or 
Applicant of cited 
Document 

Pages,Columns,Lines
where 
Passages 
Figures 

Relevant 

Appear 
or Relevant 

T5

1 

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

NON-PATENT LITERATURE DOCUMENTS IRemovel 

Examiner 
Initials* 

Cite 
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. 

T5

1 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, Retrieved from https://app.knovel.com/hotlink/ 
toc/id:kpDFDE0001/dual-fueal-diesel-engines/duel-fuel-diesel-engines (Year 2015) 
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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 

Attorney Docket Number 3746 

6 OODWIN, "High-voltage auxilliary switchgear for power stations," Power Engineering Journal, 1989, 10 pg. (Year 
989)

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

EXAMINER SIGNATURE 

Examiner Signature I Date Considered I 

*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. 

I 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). 3 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 WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here if 
English language translation is attached. 
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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 

Attorney Docket Number 3746 

Please see 37 CFR 1.97 

That each item 
from a foreign patent 
information disclosure 

OR 

That no item of 
foreign patent office 
after making reasonable 

CERTIFICATION STATEMENT 

and 1.98 to make the appropriate selection(s): 

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

information contained in the information disclosure statement was cited in a communication from a 
in a counterpart foreign application, and, to the knowledge of the person signing the certification 

inquiry, no item of information contained in the information disclosure statement was known to 
in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure 

CFR 1.97(e)(2). 

statement. 

in 37 CFR 1.17 (p) has been submitted herewith. 

is not submitted herewith. 
SIGNATURE 

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

A any individual designated 
statement. See 37 

See attached certification 

The fee set forth 

A certification statement 

A signature of the applicant 
form of the signature. 

Signature /Taylor P. Evans/ Date (YYYY-MM-DD) 2020-06-19 

Name/Print Taylor P. Evans Registration Number 160506 

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.S.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.S.C. 552) and the Privacy Act (5 U.S.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. 

2. 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. 

3. 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. 

4. 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). 

5. 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. 

6. 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.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)). 

7. 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. 

8. 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. 

9. 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 LOVELLS US LLP 
609 MAIN STREET, SUITE 4200 
HOUSTON, TX 77002 

PCT 

NOTIFICATION OF TRANSMITTAL OF 
THE INTERNATIONAL SEARCH REPORT AND 

THE WRI.TrEN OPINION OF THE INTERNATIONAL 
SEARCHING AUTHORITY, OR THE DECLARATION 

(PCT Rule 44.1) 

Date of mailing 
(dayamorirkvear) 0 2 U N 2020 

Applicant's or agent's file reference 

047158.500051 
FOR FURTHER ACTION See paragraphs I and 4 below 

International application No. 

PCT/US2020/023809 

international filing date 
(dcrA-mouthiyear) 20 March 2020 

Applicant 
U.S, WELL SERVICES, LLC 

3. n 

The applicant is hereby notified that the international search report and the written opinion of the International Searching 
Authority have been established and are transmitted herewith. 
Filing of amendments and statement under Article 19: 
The applicant is entitled, if he so wishes, to amend the claims of the international application (see Rule 46): 

When? The time limit for filing such amendments is normally two months from the date of transmittal oftbe international 
search report. 

How? Directly to the International Bureau of wrpo preferably through ePCT or on paper to, 34 chemin cies Colombettm 

1211 Geneva 20, Switzerland, Facsimile No.: +41 22 338 82 70 
For more detailed instructions, see PCT Applicant's Guide, International Phase, paragraphs 9.004 - 9.011. 

The applicant is hereby notified that no international search report will be established and that the declaration under 
Article 17(2)(a) to that effect and the written opinion of .the  International Searching Authority are transmitted herewith. 

With regard to any protest against payment of (m.a) additional fee(s) under Rule 40.2, the applicant is notified that; 

the protest together with the decision thereon has been transmitted to the International Bureau together with any 
request to forward the texts of both the protest and the decision thereon to the designated Offices. 

no decision has been made yet on the protest; the applicant will be notified as soon as a decision is made. 

€-. _Reminders 
The applicant may submit comments on an informal basis on the written opinion of the International Searching Autharity 
to the International Bureau. These comments will he made available to the public after international publication. The 
International Bureau will send a copy of such comments to all designated Offices unless an international preliminary 
examination report has been or is to be established. 
Shortly after the expiration of 18 months from the priority date, the international application will be published by the 
International Bureau, If the applicant wishes to avoid or postpone pub€icaation., a notice of withdrawal of the international 
application, or of the priority claim, must reach the International Bureau before the completion of the technical preparations for 
international publication (Rules 90bis.1 and 90bis.3). 
Within 19 months from the priority date, but only in respect of some designated Offices, a demand for international preliminary 
examination must be filed if the applicant wishes to postpone the entry into the national phase until 30 months from the priority 
date (in some Offices even later); otherwise, the applicant must, within 20 months from the priority date, perform the 
prescribed acts for entry into the national phase before those designated Offices. In respect of other designated Offices, the 
time limit of 30 months (or later) will apply even if no demand is filed within-49 months. For details about the applicable time 
limits, Office by Office, see wwwwipo.intipctienftextsitinee limitahhal mid the PCT Applicant's Guide, National Chapters. 
Within 22 months from the priority date, the applicant may request that a supplementary international search be carried 
out by a different International Searching Authority that offers this service (Rule 45bis.1). The procedure for requesting 
supplementary international search is described in the PCT Applicant 's Guide, International Phase, paragraphs 8.00&.8.032. 

Name and mailing address of the ISAJUS 
Mat Stop PCT, Attn: ISAILIS 
Cnornissionar ref Patents 
P.O. Box 1450, Alexandria, VA 22313-1450 
Facsimile No., 571.273-.5a00 

Authorized officer 

Elaine Copenheaver 

per Helpdssic 671-272-4300 
Telephone No. PCT OSP: 571-272-77ik 

Form PC:f/ISA1220 (July 2017) 
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PATENT COOPERATION TREATY 

PCT 
INTERNATIONAL SEARCH REPORT 

(PCT Article 1$ and Rules; 43 and 44) 

Applicant's or agent's file reference 

047158.500051 
FOR FURTHER see Form PCT/ISAI220 

ACTION as well as, where applicable, item 5 below. 

Intemational application No. 

POT/1)82020/023809 

International filing date (daytivant126,ear) 

20 March 2020 

(Earliest) Priority Date (daylinontia4,awa) 

20 March 2010 

Applicant 
U.S. WELL SERVICES, LLC 

This international search report has been prepared by this International Searching Authority and is transmitted to the applicant 
according to Article 18. A copy is being transmitted to the International Bureau. 

This international search mason consists of a total of   sheets. 

It is also accompanied by a copy of each prior art document cited in this report. 

1, Basis of the report 

With regard to the language, the international search was carried out an the basis of 

rg the international application in the language in which it was filed. 

a translation of the international application into   which is the language of 
a translation fitrnished for the purposes of international search (Rules 12.3(a) and 23.1(b)). 

b. I This international search report has been established taking into account the rectification of an obv€ands mistake 
authorized by or notified to this Authority under Rule 91 (Rule 43.61ais(a)). 

c.D With regard to any nucleotide and/or amino add sequence disclosed in the international application, see Box No. I. 

U 

[7] 
Certain eiRibIliS were found masearehable (see Box No. II). 

Unity of invention is lacking (see Box No. III), 

4. With regard to the tit€e, 

E the text is approved as submitted by the applicant. 

the text has been established by this Authority to read as follows7 

5. With regard to the abstract, 

the text is approved as submitted by the applicant. 

the text has been established, according to Rule 38.2, by this Authority as it appears in Box No. IV. The applicant may, 
within one month from the date of mailing of .this international search report, submit comments to this Authority. 

6. With regard to the drawings, 

a. the figure of the drawings to be published with the abstract is Figure No. 

zi as suggested by the applicant. 

EI as selected by this Authority, be: ause the applicant failed to suggest a figure. 

as selected by this Authority, bemuse this figure better characterizes the invention. 

b. none of the figures is to be published with the abstract. 

Form PCT/ISA/210 (first. sheet) (January 2015) 
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INTERNATIONAL SEARCH REPORT international application No. 

PCT/US2020/023809 

A. CLASSIFICATION OF SUBJECT MATTER 

ipc(8) E21B 44/00; E21B 43/18; E21B 43/25; E216 43/26; E21B 47/00; E21B 49/00 (2020.01) 
CPC - E21B 44/00; E21B 43/16; E21B 43/25; E21B 43/26; E21B 43/267; E21B 47/00; E21B 49/00; 

E213 49/008 (2020.05) 

According to International Patent Classification (WC) or to both national classification and IPC 

B. FIELDS SEARCHED 
•^ 

Minimum documentation starched (classitiCatiOn system followed by classification symbols) 

See Search History document 

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 

USPO - 73/152.18; 166/250.01; 166/250.1; 166/305.1; 1661308.1; 702/11 (keyword delimited) 

Electronic data base consulted during the international search (name of data base and, where practicable, search urine used) 

See Search History document 
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means 

"n" document published prior to the international filing date but later than 
the priority date. claimed 

later document published after the international filing date or priority 
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the principle or theory underlying the invention 
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Box No. i Basis of this opinion 

International application No. 

PCTTLIS2020/023809 

1, With regard to the language, this opinion has been established on the basis of: 

Fj the international application in the language in which it was filed. 

a translation of the international application into  which is the language of a translation 
furnished for the purposes of international search (Rules 12.3(a) and 23.1(b)). 

This opinion has been established taking into account the rectification of an obvious mistake authorized by or notified to 
this Authority under Rule 91 (Rule 113bis.1(a)). 

With regard to any nucleotide and/or amino add sequence disclosed in the intemational application, this opinion has 
been established on the basis of a sequence listing: 

ri forming part of the international application as filed: 

El in the form of an Annex C/ST.25 text file. 

on paper or in the form of an image file, 

furnished together with the international application under PCT Rule 131er.1 (a) for the purposes of international 
search only in the form of an Annex C/ST.25 text file. 

furnished subsequent to the international filing date for the purposes of international search only: 

El in the form of an Annex C/ST.25 text file (Rule 13ter.1(e)). 

on paper or in the form of an image file (Rule later,l(b) and Administrative Instructions, Section 713). 

In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, the required 
statements that the information in the subsequent or additional copies is identical to that forming part of the application as 
filed or does not go beyond the application ES filed, as appropriate, were finnished. 

5. Additional comments: 
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Box No. V Reasoned statement under Rule 43attel(a)(i) with regard to novelty, inventive step and industrial applicability; 
citations sad explanations supporting such statement 

I. Statement 

Novelty (N) Claims 1-7, 10-12, 14, 15 YES 

Claims 8, 9, 13 NO 

Inventive step (IS) Claims 2, 3, 11 14, 15 YES 

Claims 1, 4.10, 12, 1 NO 

Industrial applicability (IA) Claims 1.15 YES 

Claims None NO 

2. Citations and explanations: 

Claims 8, 9, end 13 lack novelty under PCT Article 33(2) as being anticipated by Stewart & Stevenson, LLC (hereinafter Stewart & 
Stevenson). 

Regarding Claim 6, Stewart & Stevenson discloses a method for regulating one or more pumping rates of an electrically powered hydraulic 
fracturing pump system (title, "an embodiment Includes a method for computational control of the speeds of the AC motors such that 

, hydraulic fracturing design parameters, among these being injection rate arid pressures, can be automatically achieved. Using this 
method, an operator can enter a target injection rate and injection pressure limit, or altereatively,...", para. [0105]), comprising: receiving a 
desired pumping rate for a first pump ("q Target is the target injection rate", pare. [0115]); determining a current pumping rate of an 
adjacent or opposite second pump ("r is the measured injection rate", pare. [0116]; q (current pumping rate) can be determined for any of 
the pumps In the group of pumps); determining a difference between the desired pumping rate and the currant pumping rate ("q Error is 
the injection rate error defined as q Limit q when in auto pressure control and defined as q Target - q when in auto rate control", pare. 
[01161) is within a threshold amount ("As illustrated in FIGS. 156 and 15C, a first step 1040a. 1040b of calculating the error values is 
implemented followed bye next step 1050e, 1050b of determining whether the measured pressure or measured injection rate exceeds a 
tolerance value in addition to the target injection rate or a target pressure, depending on whether auto rate or auto pressure is selected, for 
determining whether Injection rate should be decreased following the decrease injection rate module of FIG. 15E. If not, the measured 

, pressure or the measured injection rate is compared to the pressure l€mit or injection rate limit and the limit minus the tolerance value to 
determine whether the value falls within a "do not exceed" band In a next step 1060a, 1050b. if yes, the current injection rate Is 

I maintained. If not, the measured pressure or the measured injection rate is compared with the pressure limit or the injection rate 
determine whether the injection rate should be increased following the increase injection rate module of FIG. 15i3", para.1O117)); applying 
an adjustment to the desired pumping rate ("Referring to FIGS. 1513 and 15E, an increase Injection rate module or a decrease injection 
rate module is illustrated, respectively, for determining which pump to increase the injection rate for and the value of the change In 
revolutions per minute (RPM) for the selected pump,...,ln the next operations 1200a, 1200b, the pump for which the injection rate is 
increased or decreased is selected. In a preferred embodiment, the processing algorithm of the system control unit seeks to maximize the 
efficiency of the overall system operation,..,', parr. [01161). 

Regarding Claim 9, Stewart & Stevenson discloses the method of claim 8, and further comprising: determining the difference between the 
desired pumping rate arid the current pumping rate exceeds a threshold amount ("q Error is the injection rate error defined as q Limit - q 
when in auto pressure control and defined as q Target - q when In auto rate control", para. [0116]); and modifying at least one of the 
current pumping rate or the desired pumping rate ("As illustrated in FIGS. 156 and 15C, a first step 1040a, 1040b of calculating the error 
values €s implemented followed by a next step 1050e, 1050b of determin€ng whether the measured pressure or measured Injection rate 
exceeds a tolerance value In addition to the target injection rate or a target pressure, depending on whether auto rate or auto pressure is 
selected, for determining whether injection rate should be decreased following the decrease injection rate module of FIG. 15E. I€ not, the 
measured pressure or the measured injection rate is compared to the pressure limit or injection rate limit and the limit minus the tolerance 
value to determine whether the value falls within a "do not exceed" band In a next step 1060a, 1060b. If yes, the current injection rate is 
maintained, If not, the measured pressure or the measured injection rate is compared with the pressure limit or the injection rate limit,,,,to 
determine whether the injection rate should be increased following the increase injectiorerate module of FiG. 150", para. [0117j). 

Regarding Claim 13, Stewart & Stevenson discloses the method of claim 8, and further discloses wherein information is transmitted from 
the one or more pumps from respective sensors ("In this example, a hydraulic fracturing pump 710e may Include a pressure transmitter 
that provides a signal for the pump discharge pressure, The pump discharge pressure is,displayed locally and remotely at the system 
metro: unit 650", pare. [0062]). 
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Claims 1, 7, and 10 lack en inventive step under PCT Article 33(3) as being obvious over Stewart & Stevenson, LLC (hereinafter Stewart 
& Stevenson) in view of Schiumberger Technology Corporation (hereinafter Schlumberger). 

Regarding Claim 1, Stewart & Stevenson discloses a method €or regulating a pumping rate of an electrically powered hydraulic fracturing 
pump (title, "an embodiment inciude,s a method for computational control of the speeds of the AC motors such that hydraulic fracturing 
design parameters, among these being Injection rate end pressures, can be automatically achieved. Using this method, an operator can 
enter a target injection rate and injection pressure limit, or alternatively,...", para. j0105]), comprising: receiving a rate limit for one or 
more pumps ("q Limit is the injection rate limit", pare. (011611, determining a desired pumping rate for the one or more pumps ("q 
Target Es the target injection rate*, pare. (01161); determining a current rate of the one or more pumps ("q is the measured injection rate', 
para. [0116]): compering the desired pumping rate to the current rate ("q Error is the injection rate error defined as q Limit - q when in 
auto pressure control and defined as q Target - rt when in auto rate control", pare, [0116]); determining, based at least in part on the 
comparison, an adjustment to the current rate; determining the adjustment does not exceed the rate limit, and applying the adjustment to 
the current rate of the one or more pumps ("As illustrated in FIGS. 156 and 15C, a first step 1049a. 1040b of ca€culating the error values 
€s implemented followed by a next step 1050a, 10505 of determ€ning whether the measured pressure or measured injection rate exceeds 
a tolerance value in addition to the target injection rats or a target pressure, depending on whether auto rate or auto pressure is selected, 
for determining whether injection rate should be decreased following the decrease injection rate module of FIG. 15E. If not, the measured 
pressure or the measured injection rate Is compared to the pressure limit or injection rate limit and the limit minus the tolerance value to 
determine whether the value falls within a "do not exceed" band in a next step 1060a, 1060b, If yea, the current injection rate is 
maintained. If not, the measured pressure or the measured injection rate is compared with the pressure limit or the injection rate limit,„,to 
determine whether the injection rate should be €ncreased following the increase injection rate module of FIG. 153)", para. [0117]). 
Stewart & Stevenson falls to explicitly diaclose receiving a step rate limit for one or more pumps, the step rate limit corresponding to at 
least one of a minimum step rate or a maximum step rate. 
Schiumberger, In the field of step rate test procedure in the fracturing process (para. [0025]), teaches measuring a step rate limit for one 
or more pumps, the step rate limit corresponding to at least one of a minimum step rate or a maximum step rate ("Referring generally to 
FIG. 2, the fracturing process may involve pumping the injection fluid. e.g. water or another suitable fluid, in a "step rate test" procedure 
followed by the flow back,—,The step rate test procedure Includes a series of successively higher injection rates for which pressure 
values are read and recorded at each rate and time step 46, as Illustrated in FIG. 2. In FIG. 2, a plot of injection rates and the 
corresponding stabilized pressure values are graphically represented as a constant slope straight line 48 ", pare. [0025j: fig. 2 shows the 
maximum pump rate during the step rate test). 
It would have been obvious to one of ordinary skill in the art at the time of the invention to modify Stewart & Stevenson with the teaching 
of Schiumberger for the purpose of measuring the limits for the pumping rate and thereby finding the formation or breakdown points 
associated with the injection rates (para. [0025] of Schlumberger). 

Regarding Claim 7, modified Stewart & Stevenson discloses the method of claim 1, and further discloses wherein infornat€on is 
transmitted from the one or more pumps from respective sensors (In this example, a hydraulic fracturing pump 710a may Include a 
pressure transmitter that provides a signal for the pump d€scharge pressure. The pump discharge pressure is d€splayed locally and 
remotely at the system control unit 650", para. [0062]). 

Regarding Claire 10, Stewart & Stevenson discloses the method of claim 8. 
Stewart & Stevenson fails to explicitly disclote determining a step rate for the first pump. 
Schiumberger, In the field of step rate test procedure in the fracturing process (pars, [0025]), teaches determining a step rate for the first 
pump ("Referring generally to FIG. 2, the fracturing process may Involve pumping the injection fluid, e.g. water or another suitable fluid, in 
a "step rate test" procedure followed by the flow hack,....The step rate test procedure includes a series of successively higher injection 
rates for which pressure values era read and recorded at each rate and time step 46, as illustrated in FIG. 2. in FIG. 2, a plot of injection 
rates and.the-torresponding stab€lized.pressure values are graphically represented as a constant slope straight line 45 ", para. [0025]). 
It would have been obvious to one of ordinary skill in the art at the time of the invention to modify Stewart & Stevenson with the teaching 
of Schlumberger for the purpose of measuring the limits for the pump€ng rate and thereby finding the formation or breakdown points 
associated with the injection rates (para. [0025] of Schlumberger). 

Claims 4-6 lack an inventive step under PCT Article 33(3) as being obvious over Stewart & Stevenson, LLC (hereinafter Stewart & 
Stevenson) In view of Schlumbergar Technology Corporation (hereinafter Schiumberger) and Gestrac Energy Services Inc. (hereinafter 
Gasfrac Energy). 

Regarding Claim 4, modified Stewart & Stevenson discloses the method of claim 1. 
Stewart & Stevenson fails to explicitly disclose wherein the desired pumping rate corresponds to at least a fraction of a desired overall 
pumping rate for a group of pumps. 
Geste-sic Energy, In the field fracturing method (abstract), teaches wherein the desired pumping rate corresponds to at least a fraction of a 
desired overall pumping rate for a group of pumps ("A first stream of LPG and gelling agent may be pumped with first frac pressure pump 
16. A second stream of lubricated proppant may be pumped with second frac pressure pump 16....,The fl'rst stream and the second 
stream are combined within wellhead 32 into a combined stream (FIG, 2), In some cases the ratio by volume of the first stream to the 
second stream is between 9:1 and 1:9, although other ratites may be used...,The method may be controlled using one or more controllers 
such as command canter truck 50 (FIG. 1). Truck 50 may be connected w€relessly or by wired connection to control one or more or all of 
the operations of the frac components discussed herein", para. [0040]). 
It would have been obvious to one of ordinary skill in the art at the time of the invention to modify Stewart & Stevenson with the teaching 
of Gasfrac Energy for the purpose of providing multiple supplies to the frac pump and thereby increasing the job size performed by the 
frac pump (para. (0041] of Gasfrac Energy). 
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Regarding Claim 5, modified Stewart & Stevenson discloses the method of claim 4. 
Stewart & Stevenson fails to eXplicitly disclose wherein at least two pumps of the group of pumps operates at a different pumping rate. 
Gesfrac Energy, in the field fracturing method (abstract), teaches wherein at least Iwo pumps of the group of pumps operates et a 
different pumping rate ("A first stream of LPG and gelling agent May be pumped with first frac pressure pump 16. A second stream of 
lubricated proppant may be pumped with second free pressure pump 18,..,The first stream and the second stream are combined within 
wellhead 32 into a combined stream (FIG. 2), in some cases the ratio by volume of the first stream to the second stream is between 9:1 
and 1:9, although other ratios may be used. ...,The method may be controlled using one or more controllers such as commend center 
truck 50 (FIG. 1). Truck 50 may be connected wirelessly or by wired connection to control one or more or at of the operations of the frac 
components discussed herein", pare. (0040)). 
it would have been obvious to one of ordinary skill in the art at the time of the invention to modify Stewart & Stevenson with the teaching 
of Gasfrac Energy for the purpose of providing multiple supplies to the frec pump and thereby Increasing the job size performed by the 

i frac pump (pare, [0041] of Gestrac Energy), 

o Regarding Claim 6, modified Stewart & Stevenson discloses the method of claim 4. 
Stewart & Stevenson fails to explicitly disclose wherein at least two pumps of the group of pumps have different adjustments. 
Gasfrac Energy, in the field fracturieg method (abstract), teaches wherein at least two pumps of the group of pumps have different 
adjustments ("A first stream of LPG and gelling agent may be pumped with first frac pressure pump 16. A second steam of lubricated 
proppant may be pumped with second frac pressure pump 18,..,The first stream and the second stream ere combined within wellhead 32 
into a combined stream (FIG. 2), in some cases the ratio by volume of the first stream to the second stream is between 9:1 and 1:9, 
although other ratios may be used. .„,The method may be controlled using one or more controllers such as command center truck 50 
(FIG. 1). Truck e0 may be connected wirelessly or by wired connection to control one or more or all of the operations of the frac 
components discussed herein", pare. [0040]; this shows that the adjustment rate for first frac pressure pump 16 and second frac 
pressure pump 15 are different). 
It would have been obvious to one of ordinary skill in the art at the time of the invention to modify Stewart & Stevenson with the teaching 
of Gasfrac Energy for the purpose of providing multiple supplies to the frac pump and thereby Increasing the job size performed by the 
frac pump (para. [0041] of Gaefrac Energy). 

Claim 12 lacks an inventive step under FCT Article 33(3) as being obvious over Stewart & Stevenson, LLC (hereinafter Stewart & 
Stevenson) in view of Gesfrac Energy Services Inc. (hereinafter Gastrao Energy). 

Regarding Claim 12, Stewart & Stevenson discloses the method of claim 5. 
Stewart & Stevenson fails to explicitly disclose wherein the desired pumping rate corresponds to at least a fraction of a desired overall 
pumping rate for a group of pumps. 
Gasfrac Energy, in the field fracturing method (abstract), teaches wherein the desired pumping rate corresponds to at least a fraction of a 
desired overall pumping rate for a group of pumps ("A first stream of LPG and gelling agent may be pumped with first frac pressure pump 
16. A second stream of lubricated proppant may be pumped With second frac pressure pump 16,..,The first stream and the second 
stream are combined within wellhead 32 into a combined stream (FIG. 2), in some cases the ratio by volume of the first stream to the 
second steam is between 9:1 and 1:9, although other ratios may be used...,The method may be controlled using one or more controllers 
such as command center truck 50 (FIG. 1). Truck 50 may be connected wirelessly or by wired connection to control one or more or all of 
the operations of the frac components discussed herein", pare. [0040]). 
It would have been obvious to one of ordinary skill in the art at the time of the invention to modify Stewart & Stevenson with the teaching 
of Gasfrac Energy for the purpose of providing multiple supplies to the frac pump and thereby increasing the job size performed by the 
frac pump (pars. O041] of Gesfrac Energy). 

Claims 2, 3. 11, 14, and 15 meet the criteria set out in PCT Article 33(2)-(3), because the prior art does not teach or fairly suggest: 

Regarding claim 2, the prior art of record, individually or in combination, does not teach or fairly suggest, further comprising: determining 
a damage accumulation rate for the one or more pumps; and determining the damage accumulation rate Is below a threshold. 

The following prior art is made of record to-support and further define the reasons that claim 2 meets the criteria set cut in PCT Article 33 
(2)-(3): 
Gambier et al, (hereinafter Gambler) discloses determining a damage accumulation rate for the one or more pumps (in a further 
embodiment, a method, comprises: attaching a sensor to a pump body comprising a piston bore; en inlet bore and an outlet bore, 
wherein the sensor comprises one or more for temperature, pressure, acceleration, inclination, humidity, light, density, viscosity, flow 
rate, chemical composition, strain, deformation, positron decay, acoustic emission, Berithausen noise, accumulated fatigue damage or 
combination thereof', para. [0031)). 
However Gambler falls to disclose determining tee damage accumulation rate is below a threshold. 
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Regarding claim 3, the prior art of record, individually or in combination, does not teach or fairly suggest, further comprising: determining 
a damage accumulation rate for the one or more pumps; determining the damage accumulation rate exceeds a threshold; and 
transmitting a warning. 

The following prior art is made of record to support and further define the reasons that claim 3 meets the criteria set out in PCT Article 33 
(2)-(3): 
Gambler discloses determining a damage accumulation rate for the one or more pumps (In a further embodiment, a method, comprises: 
attaching a sensor to a pump body corriptising a piston bore, en inlet bore end an outlet bore, wherein the sensor comprises one or more 
for temperature, pressure, acceleration, inclination, humidity, light, density, viscosity, flow rate, chemical composition, strain, deformation, 
pos€tron decay, acoustic emission, Barkhausen noise, accumulated fatigue damage or a leombination thereof, para. [0031]). 
However Gambler fails to disclose determining the damage accumulation rate exceeds a threshold; and transmitting a warning, 

Regarding claim 11, the prior art of record, individually or €n combination, does not teach or fairly suggest, wherein the step rate is based, 
at least in part, on a pump speed, crarkshaftrprie or critical plunger speed. 

The following prior art is made of record to support and further define the reasons that c€aim 11 meets the criteria set out in PCT Article 
33(2)-(3): 
Schlumberger discloses measuring a step rate limit ("Referring generally to FIG. 2, the fracturing process may involve pumping the 
Injection fluid, e.g. water or another suitable fluid, in a "step rate test" procedure followed by the flow bacire...,The step rate test procedure 
includes a series of successively higher injection rates for which pressure values are reed and recorded at each rate and time step 46, as 
I€lustrated in FIG. 2. In FIG. 2, a plot of injection rates and the corresponding stabilized pressure values are graphically represented as a 
constant slope straight line 48 para. [0025]; fig. 2 shows the maximum pump rate during the step rate test). 
However Schiumberger fails to disclose wherein the step rate is based, et least In part, on a pump speed, crankshaft rpm, or critical 
plunger speed. 

Regarding claim 14, the prior art of record, individually or in combination, does not teach or fairly suggest, further comprising: determining 
a damage accumulation rate for the first pump; and determining the damage accumulation rate is below a damage threshold. 

The following prior art is made of record to support end further define the reasons that claim 14 meets the criteria set out in PCT Article 
33(2)-(3): •• 
Gambier discloses determining a damage accumu€ation rate for the first pump ("in a further embodiment, a method, comprises: attaching 
a sensor to a pump body comprising a piston bore, an inlet bore and en outlet bore, wherein the sensor comprises one or more for 
temperature, pressure, acceleration, inclination, humidity, light, density, viscosity, flow rate, chemical composition, strain, deformation, 
positron decay, acoustic emission, Bee:Mattson noise, accumulated fatigue damage or a combination thereof, para. [0031]). 
However Gambler fails to disclose determining the damage accumulation rate is below a damage threshold. 

Regarding claim 15, the prior art, of record, individually or in reembination, does not teach or fairly suggest, further comprising: determining 
a damage accumulation rate for the first pump; determining the-der ;age accumulation rate exceeds a damage threshold; transmitting a 
warning. 

Tne following prior art is made of record to support and further define the reasons that claim 15 meets the criteria set out in PCT Article 
33(2)-(3): 
Gambier discloses further comprising: determining a damage accumulation rate for the first pump ("in a further embodiment, a method, 
comprises: attaching a sensor to a pump body comprising a piston bore, en inlet bore end an outlet bore, wherein the sensor comprises 
one or more for temperature, pressure, acceleration, inclination, humidity, light, density, viscosity, flow rate, chemical composition, strain, 
deformation, positron decay, acoustic emission, Barkhausen noise, accumulated fatigue damage or a combination thereof', para. 
[0031]). - • • 
However Gambler falls to disclose determining the damage accumulation rate exceeds a damage threshold; transmitting a warning. 

Claims 1-15 meet the criteria set out in PCT Article 33(4);• and thus have Industrial applicability because the subject matter claimed can 
be made or used in industry. 
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classification but may or may not have been limited by other criteria: 

Questel Orbit: htt sliwww_orbit,com 
# 1 Search query Results 

( ("US WELL SERVICES")/NPAN OR ("MATLIN & 46 
ACQUISITIONWNPAN OR ("USWS FLEET 10")/NPAN OR 

XUSWS FLEET iniNPAN ) 
2 1 AND ((FRACTUR+) SD (PUMP+)) 38 

3 2 AND ((PUMP+) 3D (RATE?)) 4 

4 1 AND ((STEP+) 3D (RATE?)) 0 

5 1 AND ((PUMP+) 5D (RATE?)) 5 

6 (US9970278)/PN 1 

7 ,.CITBF NOSOURCE SS 6 1 RANKED 31,E 

5 7 AND ((FRACTUR+) 5D (PUMP+)) 64 

9 7 AND ((STEP+) 3D (RATE?)) 

10 (US5086044)/PN 1 

11 ..CITBF NOSOURCE SS 10 1 RANKED 197 

12 11 AND ((PUMP+) 3D (RATE?)) 18 

13 (US20130306322)/PN 

14 ..CITBF NOSOURCE SS 13 1 RANKED 37 

15 (US10254732)/PN 

16 (WO2017201526 OR US58134 )IPN 
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17 .,CITBF NOSOURCE SS 16 2 RANKED 2 

18 E ..CITBF NOSOURCE SS 16 1 RANKED 30 

19 (U520160290114)/PN 

20 .,CITBF NOSOURCE SS 19 1 RANKED 312 

21 20 AND ((STEP) 3D (RATE?)) 0 

22 20 AND (FRACTUR+) 106 

23 22 AND ((PUMP+) 5D (RATE?)) 17 

24 (EP3265218)!PN 
-- 

1 
- 

25 ..CITBF NOSOURCE SS 24 1 RANKED 29 

26 (U34192182 OR U520130180722 OR WO200314524)/PN 3 

27 -CITBF NOSOURCE SS 26 1 RANKED 39 

2 (WO200314524)/PN 

29 I ..C1TBF NOSOURCE SS 26 1 RANKED 37 

30 (US9027641 OR US8863833 OR US8490704 OR US8210257 5 
OR US20120150515)/PN 

31 ..CITBF NOSOURCE SS 30 2 RANKED 9 

2 (053056521 OR 054192182 OR 054372380 OR US5165276 5 
OR US6364015j/PN 

3 ..CITBF NOSOURCE SS 32 4 RANKED 19 

34 (US20140151043 OR US7569523)/PN 2 

35 ..CITBF NOSOURCE SS 34 1 RANKED 14 

36 (US10563649)/PN 1 

37 (WO2017201526 OR 055050674 OR WO200314524)/PN 3 

38 ..CITBF NOSOURCE S5 37 3 RANKED 37 

39 ..CITBF NOSOURCE SS 37 2 RANKED 2 

40 (US6364015)/PN 1 

41 (((PUMP+) 3D (RATE?)) AND ((FRAC+) 3D 
(PUMP+)))/TUAB/CLMS/TX 

3875 

42 41 AND ((STEP) 3D (RATE?)) 42 

43 (WO2019217480)/PN 

44 ..CITBF NOSOURCE SS 43 1 RANKED 6 

45 41 AND ((DES1R+) AND ((PUMP+) 3D (RATE?))) 271 

46 41 AND ((CURRENT) AND ((PUMP+) 3D (RATE?))) 109 

47 45 AND 46 50 
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48 (((FRAC+) 5D (PUMP+)) AND ((STEP) 3D E 
(RATE)))TTUAB/CLMS/TX  

669 

49 48 AND ((PUMP+) 5D (CONTROL+)) 111 

69 50 49 AND (+PROCESS+) 

61 (WO2018125176)/PN 1 

62 -CITBF NOSOURCE SS 51 1 RANKED 8 

53 

54 

55 

(WO201703501)/PN 1 

_CITBF NOSOURCE SS 63 1 RANKED 29 

((((STEP) 3D (RATE?)) AND (TEST?)) AND ((FRACTUR+) 3D 
(PUrviP+)))/WAB/CLMS/TX 

141 

43 56 55 AND ((FLOW+) 3D (RATE?)) 

57 

58 

(WO2017201526)/PN 1 

_CITBF NOSOURCE SS 57 1 RANKED 2 

59 (((FRACTUR+) 5D (PUMP+)) AND ((FLOW+) 3D 
( RAT E?)))1TI/AD/C LMS/TX 

4836 

60 59 AND ((DESIR+) 3D (RAT E7)) 47 

61 69 AND (((ADJUST+) OR (MODIFY+)) 8D ((FLOW+) 3D 
(RATE?))) 

79 

72 62 61 AND ((CONTROL+) OR (+PROCESS+)) 

63 62 AND (THRESHOLD+) 4 

3 64 61 AND (((MAX+) OR (MIN+)) 5D (LIMIT+)) 

65 (U89879514)/PN 1 

66 

67 

68 

-CITBF NOSOURCE SS 65 1 RANKED 16 

(WO201736667 OR US3705532)/PN 2 

_CITSF NOSOURCE SS 67 SET r 17 

(((REGULAT+) 8D ((PUMP+) 3D (RATE?))) AND 3 
((FRACTUR+) SD (P€JMP+)))/TI!ABICLMS/TX

59 

70 

71 

(((DIFFERENC+) 5D (RATE?)) AND ((FRACTLIR+) 5D 
LPUNIP+)1)iTitAB/CLMSITX 

214 

70 AND (THRESHOLD+) 5 

72 70 AND ((PUMP+) SD (RATE?)) 38 

73 (EF3265218)/PN 1 

29 

926 

74 _CITBF NOSOURCE 58 73 1 RANKED 

75 ((((FRAC+) 5D (PUMP+)) AND ((P€JMIP+) 3D (RATE?))) AND 
(THRESHOLD+))/TI/ABICLMS/TX 

76 

77 

75 AND ((CONTROL+) OR (+PROCESS+)) 732 

76 AND WADJUST+) OR (MODIFY+)) 8D ((FLOW+) 3D 
 (RATE?))) 

51 
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78 76 AND ((TARGET+) SD (RATE?)) 18 

79 (WO2818125176)/PN 1 

80 ,CITBE NOSOURCE SS 79 1 RANKED 8 

81 ((((FRAC+) 5D (PUMP+)) AND ((PUMP+) 3D (RATE?))) AND 
(TARGET+))MiABICLIVISITX 

1728 
._( 

74 82 81 AND (((ADJUST+) OR (NIODiFY+)) 8D ((FLOW+) 3D 
 (RATE?))) 

83 (166250010)/PCL 1301 

64 (166250100)/PCL 320 

85 (186305100)/PCL 1954 

66 (166308100)/PCL 1258 

87 (702011)/PCL 620 

88 (073152180)/PCL 294 

89 83 OR 84 OR 85 OR 86 OR 87 OR 88 5237 

90 89 AND (((PUMP+) 3D (RATE?)) AND ((FRAC+) 3D 
(PUMP+))) 

26 

91 89 AND ((FRAC+) 3D (PUMP+)) 248 

92 91 AND ((ADJUST+) AND ((FLOW+) 3D (RATE?))) 7 

93 91 AND ((ADJUST+) AND ((PUMP+) 3D (RATE?))) 5 

94 

96 

89 AND ((WELLBORE?) OR ((WELL) 3D (BORE?))) 2578 

94 AND ((ADJUST+) AND ((FLOW+) 3D (RATE?))) 65 

96 89 AND (((ADJUST+) OR (MODIFY+)) 8D ((FLOW+) 3D 
(RATE?))) 

_ .... ... . 
39 

97 89 AND ((MEASUR+) 8D ((PUMP+) 3D (RATE?))) 9 

98 89 AND ((DESIR+) 8D ((PUMP+) 3D (RATE?))) 10 

99 89 AND KCOMPAR+) 8D (((PUMP+) OR (FLOW+)) 3D 
(RATE?)).) 

17 

110 100 89 AND ((PUMP+) 3D (RATE?)) 

101 89 AND ((INCREAS+) 5D ((PUMP+) 3D (RATE?))) 12 

102 (€58417483 OR US8774972)IPN 

103 89 AND ((INITIAL+) 5D ((PUMP+) 3D (RATE?))) 2 

104 

106 

(U s20120199356 OR 0820140014338 OR €55536115 OR 
US20140251623 OR US20160192117)/PN

5 

_CITE3F NOSOURCE SS 104 2 RANKED 69 

106 (U 20140060831 OR US20060230117)/PN 2 

107 (E21B-043/25)/iPC 4788 

108 (E21B-043/26)/i PC 11280 
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109 I (E216-049/00)/I PC 
i 

13267 

110 I (E21B-047/00)II PC 20462 

111 (E216-043/18)/IPC 1240 

112 (E218-049,100)II PC 13267 

113 (E218-044/00)/1PC 6824 

114 107 OR 108 OR 109 OR 110 OR 111 OR 112 OR 113 49621 

115 

116 

114 AND ((WELLSORE?) OR ((WELL) 3D (SORE?))) 13439 

115 AND ((FRAC+) 3D (PUMP+)) 664 

. 117 116 AND ((PUMP+) 3D (RATE?)) 70 

118 114 AND ((STEP) 3D (RATE?)) 163 

119 118 AND (PUMP+) 52 

120 114 AND (((PUMP+) 3D (RATE?)) AND ((FRAC+) 3D 
(PUMP+)1) 

117 

121 120 AND ((ADJUST+) AND ((FLOW+) 3D (RATE?))) 10 

122 (U520160258267)/PN 1 

123 _CITBF NOSOURCE SS 122 1 RANKED 29 

124 

125 

115 AND (((ADJUST+) OR (MODIFY+)) 8D ((FLOW+) 3D 
 (RATE?))) 

104 

124 AND ((FRAC+) 3D (PUMP+))mm_m 5 

126 114 AND ((FRAC+) 3D (PUMP+)) 1494 

127 126 AND ((TARGET+) 50 (RATE?)) 4 

128 (U52014027772 OR US20140027772 OR US8774972 OR 
US20170226842 OR US20150129210)i.PN 

4 

163 129 ..C1TBF NOSOURCE SS 128 4 RANKED 

130 129 AND ((FRAC+) 3D (P +)) 10 

131 114 AND (((STEP) 3D (RATE?)) OR ((RATE?) 3D (TEST+))) 456 

132 131 AND ((FRAC+) 3D (PUMP+)) 15 

133 (WO2018125176)/PN 1 

134 ,„aTBF NOSOURCE SS 133 1 RANKED 8 

135 115 AND ((DAMAO+) 5D ((RATE?) OR (FLOW+) OR 
(INJECT+))) 

113 

136 135 AND ((FRAC+) 3D (PUMP+)) 9 

137 (U54192182 OR U520130180722 OR US5597043)/PN 3 

138 ..CITBF NOSOURCE SS 137 3 RANKED 19 

139 116 AND ((SENSOR?) 5D (TRANSIWT+)) 5 
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140 (US6814142)/PN 1 

141 ..CITBF NOSOURCE SS 140 1 RANKED 70 

142 141 AND ((SENSOR?) 5D (TRANSMIT+)) 7 

143 118 AND ((LIMIT+) OR (THRESHOLD+)) 67 

1 144 (WO2018215763)/PN 

145 ..CITBF NOSOURCE SS 144 1 RANKED 4 

146 (US9683432)/PN 

147 ..CITBF NOSOURCE SS 146 1 RANKED 60

+y 148 114 AND ((DATA) 50 (TRANSMI+)) 2293 

149 148 AND ((PUMP+) 5D (SENSOR?)) 84 

160 (US20130118730)IPN 1 

151 ..CITBF NOSOURCE SS 150 1 RANKED 27 

162 114 AND ((DAMAG+) 50 (PUMP?)) 108 

153 i

154 

152 AND ((THRESHOLD+) OR (LIMIT+)) 38 

(E21B-043/25)/CPC mm~ 1217 

155 (E21B-043/26)/CPC 6320 

2621 156 (E21B-043/267)/CFC 

187 (E216-049/00)/CPC 5917 

158 (E21B-049/008)/CFC 583 

159 (E21B-047/00)/CPC 
- 

7277 

150 (E21B-044/00)/CPC 2969 

161 (E21B-043/16)/CPC 4723 

162 154 OR 155 OR 156 OR 157 OR 158 OR 159 OR 16O OR 161 25780 

163 162 AND ((WELLSORE?) OR ((WELL) 3D (BORE?))) 9191 

164 163 AND ((DAMAO+) 5D (ACCUMULAT+)) 5 
. 

17 

15 

165 ( 1`0201762074}/Pty 1 

166 ..CITBE NOSOURCE SS 165 1 RANKED 

167 162 AND ((DAMAO+) SD (ACCUMULAT+)) 

168 163 AND ((FRAC+) 3D (PUMP+)) 561 

169 168 AND ((PUMP+) 3D (RATE?)) 72 

170 163 AND ((STEP) 3D (RATE?)) 56 
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171 

172 

(US8874383)/Ph€ 1 

..CITBF NOSOURCE SS 171 1 RANKED 35 

173 162 AND ((FRAC+) 3D (PUMP+)) 1106 

174 173 AND ((STEP) 3D (RATE?)) 9 

€ 175 173 AND ((PUMP+) 5D (SENSOR?)) 29 

' 176 173 AND ((DATA) SD (TRANSMI+)) 20 

177 163 AND ((DAMAG+) 5D (PUMP?)) 40 

178 173 AND ((DAMAG+) SD (PUMP?)) 17 

179 162 AND ((DAMAG+) 5O ((RATE?) OR (FLOW+) OR 
(INJECT+))) 

188 

180 179 AND ((WELLBORE?) OR ((WELL) 3D (BORE?))) 91 

181 163 AN€D (((ADJUST+) OR (MODIFY+)) 8D ((FLOW+) 3D 
(RATE7))) 

69 

182 *MEM "home/CIPTLD337/FRACP" /XPN /APID 202 

Google Patents: https://patents.g000le.conn 
Search query Results 

2,520 1 

2 

3 

4 

(regulating pumping rate)(fracturing pump)(step rate 
limit)(pumping rate)(cornparing the rates)(adjusting pumping 
rate)(damage accumulation)(threshold) 
(step rate testing)(fracturing pump)(step rate limit)(pumping 2,640 
rate)(des€red rate)(adjusting pumping rate)(well bore)(damage 
accumulation) 
(wellbore)(pumps)(fracture)(receiving threshold pumping 996
rate)(determine the des€red rate)(measure the current 
rate)(compare the pumping rates)(adjusting pumping rate) 
(wellbore)(step rate test)(step rate lirnit)(fracture 
pump)(damage accumulation rate) 
(regulating pumping rate)(electrically powered)(fracturing 
pump)(desired pump rate)(target pump rate)(step rate l€mit) 
(method)(regulating a pumping rate)(fracturing pump)(desired 
pump rate)(target pump rate)(damage accumulation rate 

5 

6 

2,620 

10,900 

5,317 

Computer Accessed Text Databases._Searched 
The Patent Analyst searched the fo€low€ng computer accessed text databases: 

Google: https://www.google,conii 
Search query 

2 

(US Well Services LLC)(fracturing pump)(pumping 
rate)(regulating)(step rate limit)(desired pumping rate) 
(regulating purnping)(fracturing pump)(step rate)(determine 
desired pumping rate)(modifying the pumping 
rate)(adjustment) 
(wel€bare)(fracture pump)(sensor)(transmitting data)(pump 
rate) 

Results 

580,000 

3,400,000 

366,000 
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5 

(fracturing pump)(damage rate)(threshold)(pumping 
rate)(control)(step rate) 
(pumping rate)(ad)ustment rate)(damage accumulation 
rete)(threshold)(fracture pump)(oroup of pumps) 

Goog€e Scholar: httos://scholar.gcLogle.corat 
tt Search query 

3,490,000 

552,000 

Results 

(fracturing pump)(regulating pump)(step rate limit for the 
pump)(determine pumping rate)(determine the current 
rate)(comparison)(adjusting the_pumping rate) 

17,900 

2 (determine step rate)(frac pump)(desired pumping 
rate)(current pumping rate)(comparing the desired rate with 
the current pumping rate)(threshold)(adjusting pumping 
rate)(damage accumulation) 

3 (frac pump)(step rate limit)(damage accumulation 
  ratej(wellbore)(thresho€d)(jransm€tting a warning) 

4 (fracture pump)(sensor)(measurement)(transmitting 
data)(control unit) 

5 (fracture pump)(target pump rate)(damage accumulation 
rateRwgrjpg)isensorKtrapsErtittirl data) 

YouTube: htt s:/ outube.com 
Search query Results 

1 (fracture pump)(pump rate)(step rate)(limit)(threshold) NIA 
2 

3 

(fracture pump)(regulating pump)(adjustment rate)(damage 
 accumulation) 

N/A 

(fracture purnp)(damage 3CCUMulation)(threshold)(wellbore) N/A 
4 (wellbore)(pumping rate)(fracture)(threshold)(target 

rate)(current rate) 
N/A 

5 (fracture pump)(step rate)(lirnit)(threshold)(multiple pumps) N/A 

8,550 

353 

24,100 

7,790 

Date search was completed: 11 May 2020 
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If you wish to add additional U.S. Published Application citation information please click the Add button] Add

FOREIGN PATENT DOCUMENTS IRemovel 

Examiner 
Initial* 

Cite 
No 

Foreign Document 
Number3

Country 
Code2 j 

Kind 
Code4

Publication 
Date 

Name of Patentee or 
Applicant of cited 
Document 

Pages,Columns,Lines
where Relevant 
Passages or Relevant 
Figures Appear 

T5

1 2787814 CA 2014-02-21 Pawlick X 

2 2978706 CA 2016-09-09 Payne a 

3 2945579 CA 2019-10-08 Dehring a 

4 2944980 CA 2017-02-12 Dehring a 
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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 

Attorney Docket Number 047158.100048 

5 2849825 CA 2018-07-17 Bartko a 

6 3000322 CA 2013-04-18 Bartko a 

7 2797081 CA 2019-09-10 Hunter a 

8 3050131 CA 2011-11-03 Hunter a 

9 3018485 CA 2017-08-10 Herman a 

10 2482943 CA 2011-05-24 Ayoub a 

11 2919649 CA 2019-02-26 Randall a 

12 2919666 CA 2019-07-16 Randall a 

13 3006422 CA 2017-06-01 Green a 

14 2406801 CA 2001-11-01 Demetrius a 

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

NON-PATENT LITERATURE DOCUMENTS Remove I 
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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 

Attorney Docket Number 047158.100048 

Examiner 
Initials* 

Cite 
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. 

T5

1 ntemational Search Report and Written Opinion mailed January 2, 2020 in related PCT Application No. PCT/ 
JS 19/55325 X 

2 gotice of Allowance mailed January 9, 2020 in related U.S. Patent Application No. 16/570,331 a 

3 Von-Final Office Action mailed December 23, 2019 in related U.S. Patent Application No. 16/597,008 a 

4 Von-Final Office Action mailed March 3, 2020 in related U.S. Patent Application No. 16/152,695 a 

5 Von-Final Office Action mailed December 6, 2019 in related U.S. Patent Application No. 16/564,186 a 

6 ntemational Search Report and Written Opinion mailed November 26, 2019 in related PCT Application No. PCT/ 
JS19/51018 a 

7 ntemational Search Report and Written Opinion mailed February 11, 2020 in related PCT Application No. PCT/ 
JS2019/055323 a 

8 rinal Office Action mailed March 31, 2020 in related U.S. Patent Application No. 15/356,436 a 

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

EXAMINER SIGNATURE 

Examiner Signature I Date Considered I 

*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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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 

Attorney Docket Number 047158.100048 

I 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). 3 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 WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here if 
English language translation is attached. 
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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 

Attorney 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 160506 

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.S.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.S.C. 552) and the Privacy Act (5 U.S.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. 

2. 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. 

3. 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. 

4. 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). 

5. 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. 

6. 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.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)). 

7. 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. 

8. 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. 

9. 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 SEARCH€NG AUTHORITY 

To: TAYLOR P. EVANS 
HOGAN LOVELLS US LLP 
609 MA€N STREET, SU€TE 42.00 
HOUSTON, TX 77002 

Applicant's or agent's file reference 

047158.500026 

International application No 

PCT/US2018/040683 

PCT 
NOTIFICATION OF TRANSMITTAL OF 

THE INTERNATIONAL SEARCH REPORT AND 
THE WRITTEN OPINION OF THE INTERNATIONAL 
SEARCHING AUTHORITY, OR THE DECLARATION 

(PCT Rule 44.1) 

Date of mailing 
(daymontkjiear) 19 SEP 2018 
FOR FURTHER ACTION See paragraphs I and 4 below 

Applicant U.S. WELL SERVICES, LLC 

International filing date 
(daylinuntivyeer) 03 July 2018 

The applicant is hereby notified that the international search report and the written opinion of the International Searching 
Authority_havelieen establisheiland_are.transmittetiherewith 
Filing of amendments and statement under Article 19: 
The applicant is entitled, if he so wishes, to amend the claims of the international application (see Rule 46): 
When? The time limit for filing such amendments is normally two months from the date of transmittal of the international 

search report. 
How? Directly to the International Bureau of WIPO preferably through ePCT or on paper to, 34 chernin des Colombettes 

1211 Geneva 20, Switzerland, Facsimile No.: +41 22 338 82 70 
For more detailed instructions, see PCT Applicant 's Guide, International Phase, paragraphs 9.004 - 9.011. 

The applicant is hereby notified that no international search report will be established and that the declaration under 
Article 17(2)(a) to that effect and the written opinion of the International Searching Authority are transmitted herewith. 

With regard to any protest 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 to the international Bureau together with any 
request to forward the texts of both the protest and the decision thereon to the designated Offices_ 
no decision has been made yet on the protest; the applicant will be notified as soon as a decision is made. 

4. Reminders 
The applicant may submit comments on an informal basis on the written opinion of the International Searching Authority 
to the International Bureau. These comments will be made available to the public after international publication. The 
International Bureau will send a copy of such comments to all designated Offices unless an international preliminary 
examination report has been or is to be established. 
Shortly after the expiration of 18 months from the priority date, the international application will be. published by the 
International Bureau. If the applicant wishes to avoid or postpone publication, a notice of withdrawal of the international 
application, or of the priority claim, must reach the International Bureau before the completion of the technical preparations for 
international publication (Rules 90bis. I and 90bes.3). 
Within 19 months from the priority date, but only in respect of some designated Offices, a demand for international preliminary 
examination must be filed if the applicant wishes to postpone the entry into the national phase until 30 months from the priority,
date (in some Offices even later); otherwise, the applicant must, within 20 months from the priority date, perform the 
prescribed acts for entry into the national phase before those designated Offices. In respect of other designated Offices, the 
time limit of 30 months (or later) will apply even if no demand is filed within 19 months. For details about the applicable time 
limits, Office by Office, see www.wipo.int/pctienItexts/timeejimits.html and the PCT. pplicant's Guide, National Chapters. 
Within 22 months from the priority date, the applicant may request that a supplementary international search be carried 
out by a different International Searching Authority that offers this service (Rule 45bis.1). The procedure for requesting 
supplementary international search is described in the PCT Applicant's Guide, International Phase, paragraphs 8.006-8.032. 

Name and mailing address of the ISAIUS 
Mall Stop POT, Attn: 1SAAJS 
Commissioner for Patents 
P.O. Brix 1450, Alexandria, VA 22313-1450 

Facsimile No. 571-273-8300 

Form PCT/ISA/220 (July 2017) 

Authorized officer 

Blaine R. Copenheaver 

PCT ail-272-43M) 
Telephone No. • O74 
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PATENT COOPERATION TREATY 

PCT 
INTERNATIONAL SEARCH REPORT 

(PCT Article 18 and Rules 43 and 44) 

Applicant's or agent's file reference 

047158.500026 

International application No. 

PCT/LIS2018/040683 

Applicant 
U.S. WELL SERVICES. LLC 

FOR FURTHER see Form PCTASA/220 
ACTION as well as, where applicable, item 5 below. 

International filing date (dayinonililyear) I (Earliest) Priority Date (clay.jinorakvaat) 

03 July 2018 07 July 2017 

This international search report has been prepared by this International Searching Authority and is transmitted to the applicant 
according to Article 18. A copy is being transmitted to the International Bureau. 

This international search report consists of a total of  3 , sheets. 

0  It is also accompanied by a copy of each prior art document cited in this report. 

1. Basis of the report 

a. With regard to the language, the international search was carried out on the basis of 

EA the international application in the language in which it was filed. 

O a translation of the international application into    which is the language of 
a translation furnished for the purposes of international search (Rules 12.3(a) and 23.1(b)). 

b. ri This international search report has been established taking into account the rectification of an obvious mistake 
authorized by or notified to this Authority under Rule 91 (Rule 43.6bis(a)). 

0  With regard to any nucleotide and/or amino acid Sequence disclosed in the international application, see Box No. I. 

Certain claims were found unsearchable (see Box No. ID. 

3. U Unity of invention is lacking (see Box No. III). 

4. With regard to the title, 

0  the text is approved as submitted by the applicant. 

the text has been established by this Authority to read as follows: 

5. With regard to the abstract, 

the text is approved as submitted by the applicant, 

the text has been established, according to Rule 38.2, by this Authority as it appears in Box No. IV. The appliCant may, 
within one month from the date of mailing of this international search report, submit comments to this Authority. 

6. With regard to the drawings, 

a. the figure of the drawings to be published with the abstract is Figure No. 

b. El

n as suggested by the applicant. 

as selected by this Authority, because the applicant failed to suggest a figure. 

as selected by this Authority, because this figure better characterizes the invention. 

none of the figures is to be published with the abstract. 

Form PCT/ISA/210 (first sheet) (January 2015) 
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INTERNATIONAL SEARCH REPORT International application No. 

PCT/US2018/040683 

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

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

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

El  Claims Nos.: 
because they relate to parts of the international application that do not comply with the prescribed requirements to such an 
extent that no meaningful international search can he carried out, specifically: 

Ei Claims Nos.: 5-9, 13, 14 
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

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

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

2. 

O As all required additional search fees were timely paid by the applicant, this international search report covers all searchable 
claims. 

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

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

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

Remark on Protest El The additional search fees were accompanied by the applicant's protest and, where applicable, the 
payment of a protest fee. 

El The additional search fees were accompanied by the applicant's protest but the applicable protest 
fee was not paid within the time limit specified in the invitation, 

El No protest accompanied the payment of additional search fees. 

Form PCT/1SA/210 (continuation of .first sheet (2)) (January 2015) 
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INTERNATIONAL SEARCH REPORT International application No. 

PCTitiS2018/040583 

A. CLASSIFICATION OF SUBJECT MATTER 
Ipc(8).. E21B 43/26; E21B 41/00; E216 43/16: F0lD 15/10; F02C 7/32 (2018.01) 

CPC - E21B 43/26; E21B 41/00; E216 41/0085; E21B 43/16; F0lD 15/10; F02C 7/32; F05D 2220/76 
(2018.08) 

According-to International Patent Classification (TF r.-) or to both national ola.ssification and IPC 

B FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 

See Search History document 

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 

USPC - 166/66.4; 180;177.5; 156(308.1 (keyword delimited) 

Electronic data base consulted during the international search (name of data base and, where practicab€e, search terms used) 

See Search History document 

C. DOCUMENTS CONSIDERED TO BE RELEVANT 

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

US 2016/0348479 Al (US WELL SERVICES LW) 01 December 2016 (01.12.2016) entire 
document 

1-4, 10-12, 15 

A US 2017/0104389 Al (EVOLUTION WELL SERVICES, LLO) 13 April 2017 (13.04.2017) entire 
document 

1-4, 10-12, 15 

A US 2015/0252661 Al (GLASS) 10 September 2015 (10.09,2015) entire document 9-4, 10-12, 15 

US 2016/0186531 Al (HARKLESS at al) 30 June 2015 (30.06.2016) entire document 1.4, 10-12, 15 

Further documents are listed in the continuation of Box C. See patent family annex. 

Special categories of cited documents: 
tiOCUMent defining the general state of the art which is not considered 
to be of particular relevance 
earlier application or patent but published on or after the international 
filing date 
document which may throw doubts on priority, ciaim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 
document referring to an oral disclosure, use, exhibition or other 
means 
document published prior to the international filing date but later than 
the prior& date claimed 

Date of the actual completion of the international search 

22 August 2018 

Name and mailing address of the ISA/US 
Mall Stop POT, Attn: ISAIUS, Commissioner for Patents 
P.O. Box 1450, Alexandria, VA 22313-1450 
Facsimile No. 571-273-8300 

Form PCT/ISA/210 (second sheet) (January 201 5) 

. . 
later document publishes( after the international Sling date orpriority 
date and nor in conflict with the application hut cited to unaerstand 
the principle or theory underlying the invention 

"X" document of particular relevance; the claimed invention cannot he 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of partieqtar relevance; the claimed invention cannot be 
considered to involve en -inventive, step when the document is 
combined with one or more othei%ich documents, such combination 
being obVinus to a person skilled m the aft 

document member of the same patent family 

Date of mailing of the international search report 

1 9 S EP Zola 
Authorized officer 

Blaine R. Copenheavor 

PCT Helpds*X:571-2?2-4300 
PCT OSP: 511-272-1774 
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PATENT COOPERATION TREATY 

From the 
INTERNATIONAL SEARCHING AUTHORITY 

To, TAYLOR P. EVANS 
HOGAN LOVELLS US LLP 
609 MAIN STREET, SUITE 4200 
HOUSTON, TX 77002 

Applicant's or agent's file reference 

047158.500026 

International application No. 

PCT/US2018/040683 

•••• 
Date of mailing 
(daymontkvear) 9 s E P 2018 

ITE.GR FURTHER AcrIoN 

See paragraph 2 below 

PCT 

WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

(PCT Rule 43bis.1) 

International €iling date (daymonthlyear) Priority date (dayinrontiri5var) 

03 July 2018 j  07 July 2017 

International Patent Classification (1PC) or both national classification and IPC. 
IPC(8) E218 43/26; E216 41/00; E21B 43/16; F0lD 15/10; F02C 7/32 (2018.01) 
CPC - E21B 43/26; E21B 41/00; E21B 41/0085; E21B 43/16; F01 D 15/10; F02C 7/32; F05D 2220/76 

(2018.08) 

Applicant U.S. WELL SERVICES, LLC 

This opinion contains indications relating to the following items: 

O 

Box No. I Basis of the opinion 

Box No. 11 Priority 

Box No„ III Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

Box No. IV Lack of unity of invention 

Box No. V Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step and industrial applicability; 
citations and explanations supporting such statement 

Box No. VI Certain documents cited 

Box Noa VII Certain defects in the international application 

Box No, VIII Certain observations on the international application 

2. FURTHER A crioN 

If a demand fbr international preliminary examination is made, this opinion will be considered to be a written opinion of the 
International Preliminary Examining Authority ("IPEA") except that this does not apply where the applicant chooses an Authority 
other than this one to be the IPEA and the chosen IPEA has notified the International Bureau under Rule 56: Ike(b) that written 
opinions of this international Searching Authority will not be so considered. 

If this opinion is, as provided above, considered to be a written opinion of the IPEA, the applicant is invited to submit to the IPEA 
a written reply together, where appropriate, with amendments, be ihre the expiration of 3 months from the date of mailing of Form 
PCIASA/220 or before the expiration of 22 months from the priority date, whichever expires later. 

For higher options, see Form PCTIISA/220. 

Name and mailing address of the ISA/US 
mat Stop PCT, Attn: !SANS 
Commissioner for Patents 
P.O. Box 1450, Alexandria, VA 22313.1450 

Facsimile No. 571-273.8300 

Date of completion of this opinion 

22 August 2018 

Authorized officer 

Blaine R. Copenheaver 
PCT V1-272-4300 
PCT OSP' 571-272-TI74 

Form PCIIISA/237 (cover sheet) (January 2015) 
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WRITTEN OP€N€ON OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

International application No. 

PC111152018/040683 

Box No. I Basis of this opinion 

1. With regard to the language, this opinion has been established on the basis of 

l>1 the international application in the language in which it was filed, 

ni a translation of the international application into   which is the language of a translation 
furnished for the purposes of international search (Rules 12.3(a) and 23.1(b)). 

This opinion has been established taking into account the rectif€caatieon of an obvious mistake authorized by or notified to 
this Authority under Rule 91 (Rule 43bis.1(a)). 

3. 1 With regard to any nucleotide and/or amino add sequence disclosed in the international application, this opinion has 
been established on the basis of a sequence listing: 

a forming part of the international application as filed: 

in the form of an Annex C/ST.25 text file. 

I i on paper or in the form of an image file. 

b. [ 1 iirrnishcd together with the international application under IICT Rule 13ter. 1(a) for the purposes of international 
search only in the form of an Annex C/ST.25 text file. 

furnished subsequent to the international filing date for the purposes of international search oniy: 

Li

n 
in the form of an Annex CIST.25 text file (Rule 13mr.1(O). 

on paver or in the form of an image file (Rule 13rer,l(b) and Administrative Instructions, Section 713). 

4. In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, the required 
statements that the information in the subsequent or additional copies is identical to that forming part °film application as 
filed or does not go beyond the application as filed, as appropriate, were furnished. 

5. Additional comments: 

Form PCT/ISA/237 (Box No. I) (January 2015) 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

International application No. 

PCTIUS2018/040683 

Box No. III Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

The questions whether the claimed invention appears to he novel, to involve an inventive step (to be non obvious), or to be industrially 
applicable have not been examined in respect of: 

0 the entire international application. 

claims Nos.  5' 9, 13. 14 

because: 

ri the said international application, or the said claims Nos.   relate to the following 
subject matter which does not require an international search (specy"): 

the description, claims or drawings (indicate particular elements below) or said claims Nos. 5-9, 13, 94 
are so unclear that no meaningful opinion could be formed (speci,69: 

("ll ims 5-9, 13, 14 are Improper multiple dependent claims not drafted in accordance with the second and third sentences of Rule 6.4(a). 

the claims, or said claims Nos.   are so inadequately supported 
  by the description that no meaningful opinion cou€d be formed (spec..0,): 

no international search report has been established for said claims Nos. 5-9, 13, 14

a meaningful opinion could not be formed without the sequence listing; the applicant did not, within the prescribed time limit: 

r

0

furnish a sequence listing in the form of an Annex C/ST.25 text file, and such listing was not available to the 
international Searching Authority in the form and manner acceptable to it; or the sequence listing ihrnished did not 
comply with the standard provided for in Annex C of the Administrative Instructions. 

furnish a sequence listing on paper or in the form of an image file complying with the standard provided for in Annex 
C of the Administrative Instructions, and such listing was not available to the International Searching Authority in the 
form and manner acceptable to -he or the sequence listing furnished did not comply with the standard provided for in 
Annex C of the AdminiStrative instructions:. 

pay the required late furnishing fee for the furnishing of a sequence listing in response to an invitation under 
Rule 13ter.1(a) or (b). 

See Supplemental Box for further details. 

Form PCT/ISA/237 (Box No. III) (January 2015) 
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rBox Na, V 

WRITTEN €3PINION OF THE 
€NTERNA'TIONAL SEARCHING AUTHORITY 

International application No. 

PCT/LIS2018/040663 

Reasoned statement under Ru€e 43bis.1(a)(1) with regard to novelty, inventive step and industrial applicability; 
citations and explanations supporting such statement 

Statement 

Novelty (N) Claims None YES 

Claims 1.4, 10-12, 15 NO 

Inventive step (IS) Claims None YES 

Claims 1-4, 10-12, 15 NO 

€ndustrial applicability (IA) Claims 1-4, 10-12, 15 YES 

Claims None  NO 

2. Citations and explanations: 

Claims 1-4, 10-12, and 15 lack novelty under PCT Article 33(2) as being anticipated by US Well Services LLC (hereinafter US Well). 

Regarding Claim 1, US Well discloses a hydraulic fracturing system for fracturing a subterranean formation (wireline power supply during 
electric powered fracturing operations; title) characterized by-. en electric pump fluidly connected to a well associated w€th the subterranean 
formation, and configured to pump fluid into a wellbore associated with the well at a high pressure so that the fluid passes from the 
weilbore into the subterranean formation and fractures the subterranean formation (Paragraph [0051) describes electric powered tracking 
pumps,); one or more ancillary units associated with the fluid pumped into the weilbore (Paragraph [0037] describes sand equipment 121, 
hydration unit 123, and blender 126.); a first motor electrically couplod to the electric pump to operate the electric pump (Paragraph [0051] 
describes (racking pumps being powered by electric motors.); and one or more second motors, each of the one or more second motors 
electrically coupled to at least one of the one or more ancillary units to operate the at least one of the one or more ancillary units 
(Paragraph [0037) describes sand equipment 121, hydration unit 123, and blender 125 all being powered by electricity, presumably 
electric motors.). 

Regarding Claim 2, US Well discloses the system of claim 1, further characterized by: an electric generator (Paragraph [0036] describes 
an electric power generator.), wherein the first motor is electrically coupled to the electric pump via the electric generator to generate 
electricity for use by the electric pump (Paragraph [0035) describes a generator providing power to electric €racking pumps.). 

Regarding Claim 3, US Well discloses the system of claim 1 or 2, wherein the one or more second motor comprises an electric 
motor (Paragraph [0037] describes sand equipment 121, hydration unit 123, and blender 125 all being powered by electricity, presumably 
electric motors.). 

Regarding Claim 4, US Well discloses the system of claim 3, wherein the electric motor is selected from the group consisting of any of a 
single-phase AC motor, a three-phase motor (Paragraph [0045] describes the use of three phase electrical power on the wireline 
equipment.), and a DC motor. 

Regarding Claim 10, US Well discloses a hydraulic fracturing system for fracturing a subterranean formation (wireline power supply during 
electric powered fracturing operations; title) characterized by: an electric pump fluidly connected to a well associated with the subterranean 
formation, and 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 end fractures the subterranean formation (Paragraph [0051) describes electric powered tracking 
pumps.); one or more ancillary units associated with the fluid pumped into the weilbore (Paragraph [0037] describes sand equipment 121, 
hydration unit 123, and blender 125.); a first motor electrically coupled to the electric pump to operate the electric pump (Paragraph [0051] 
describes tracking pumps being powered by electric motors.); one or more second motors, the one or more second motors characterized 
by an electric motor (Paragraph [00371 describes sand equipment 121, hydration unit 123, and blender 12.5 all being powered by 
electricity, presumably electric motors.), and each of the one or more second motors electrically coupled to at least one of the one or more 
ancillary units to operate the at least one of the one or more ancillary units; and a plurality of variable-frequency drives (VFD), each VFD 
connected to at least one of the first motor or the one or more second motors to control the speed of the first motor or the one or more 
second motors (Paragraph [004@) describes blender discharge motor connected to a WI, and paragraph [0049] describes tracking pumps 
being connected to a VFD.), 

Regarding Claim 11, US Well discloses the system of claim 10, wherein the electric motor is selected from the group consisting of any of a 
single-phase AC motor, a three-phase motor (Paragraph (0045] describes the use of three phase a€ectrical power on the wireline 
equipment.), and a DC motor. 

Regarding Claim 12. US Weli discloses the system of claim 10 or 11, wherein each VFD frequently performs electric motor diagnostics to 
prevent damage to the first motor or the one or more second motors (Claim 2 describes the VFD frequently perform€ng electric motor 
diagnostics to prevent damage to at least one electrical motor,). 

Form PCT/ISA1237 (Box No. V) (January 2015) 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

Supplemental Box 

International application No. 

PCT/US2018/040683 

In case the space in any of the preceding boxes is not sufficient. 
Continuation of 

Regarding Claim 15, US Well discloses a method for powering one or mare ancillary units associated with a hydraulic fracturing 
system (wireline power supply during electric powered fracturing operations; title; the method being inherent in the description), the 
method character€zed by: fluidly connecting an electric pump to a well associated with a subterranean formation, the electric 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 (Paragraph [0051] describes electric powered tracking pumps.); fluidly 
connecting the one or more ancillary units with the fluid pumped into the weilbore (Paragraph [0037] describes sand equipment 121, 
hydration unit 123, and blender 125.); electrically coupling a first motor to the electric pump to operate the electric pump (Paragraph 
[0051] describes tracking pumps being powered by electric motors.); electrically coupling one or more second motors to each of the one 
or more ancillary units to operate the one or more anci€lary units, the one or more second motors characterized by an electric 
motor (Paragraph [0037] describes sand equipment 121, hydration unit 123, and blender 125 all being powered by electricity, 
presumably electric motors.); and connecting each of a plurality of variable-frequency drives (VFID) to at least one of the first motor or the 
one or more second motors to control the speed of the first motor or the one or more second motors (Paragraph [0048] describes blender 
d€scharge motor connected to a WV) and paragraph [0049] describes €racking pumps being connected to a VFD.). 

Claims 1-4, 90-12, and 15 meet the criteria set out in PC7' Article 33(4), and thus have industrial applicability because the eubject matter 
claimed can be made or used in industry. 

Form PCT/tSA/237 (Supplemental Box) (January 2015) 
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PATENT COOPERATION TREATY 

From the INTEPtNATIONAL SEARCHING AUTHORI'T'Y 

To: TAYLOR P. EVANS 
HOGAN LOVELLS US LLP 
609 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 €3ECLARATION 

(PCT Rule 44.1) 

Date of [nailing 0 L i  N 2 ̀ ' idaykitontWyear) 

Applicant's or agent's file reference 

047158.500029 

international appl ,--tion No. 

pc-rtus 18154542 

FOR FURTHER AC.T1ON See paragraphs i and 4 below 

international filing date 
(daylmonthlyear) 05 October 2018 (05.10.2018) 

Applicaln U.S. WELL SERVICES, LLC 

The applicant is hereby notified that the international search report and the written opinion of the International Searching 
Authority have been established and are transmitted herewith. 
Filing of amendments and statement under Article 19: 
The applicant is entitled, if he so wishes, to amend the Ci3inIS of the international application (see Rule 46): 
When? The time limit for filing such amendments is normally two months from the date of transmittal of the international 

search report 
How? Directly to the International Bureau of WIPO preferably through ePCT or ;tit paper to, 34 chemin des Colombettes 

1211 Geneva 20, Switzerland, Facsimile No.: +41 22 338 82 70 
For more detailed instructions, see PCT Applicant's Guide., International Phase, paragraphs 9.004 — 9.011. 

2. The applicant is hereby notified that no international search report will be established and that the declaration under 
Article 17(2)(a) to that effect and the written opinion of the international Searching Authority are transmitted herewith. 

With regard to any protest 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 to the international Bureau together with any 
request to forward the texts of both the protest and the decision thereon to Ebe designated Offices. 

rj no decision has been made yet on the protest; the applicant wilt be notified as soon as a decision is made. 

sD 

4. Reminders 
The applicant may submit comments on an inforenal basis on the written opinion of the international Searching Authority 
to the International Bureau. These comments will be made available to the public after international publication. The 
international Bureau will send a copy of such comments to all designated Offices unless an international preliminary 
examination report has been or is to be established. 
Shortly after the expiration of 18 months front the priority date, the international application wilt be published by the 
International Bureau. If the applicant wishes to avoid or postpone publication, a notice of withdrawal of the international 
application, or of the priority claim, must reach the International Bureau before the completion of the technical preparations for 
international publication (Rules 906is.I and 90bis.3). 
Within 19 months from the priority date, but only in respect of some designated Offices, a demand for international preliminary 
examination must be filed if the applicant wishes to postpone the entry into the national phase until 30 months from the priority 
date (in some Offices even later); otherwise, the applicant must, within 20 months from the priority date, i.lerform the 
prescribed acts for entry into the national phase before those designated Offices. In respect of other designated Offices, the 
time limit of 30 months (or later) will apply even if no demand is filed within 19 months. For details a€out the applicable time 
limits, Office by Office, see www.wipo.intipctienitextsitime_lirrths.html and the PC7 Applicant's Guide, National Chapters. 
Within 22 months from the priority date, the applicant may request that a supplementary international search be carried 
out by a different International Searching Authority that offers this service (Rule 4.5bis.1). The procedure for requesting 
supplementary international search is described in the PCT Applicant's Guide, international Phase, paragraphs 8.006-8.032. 

Name and mailing address of the ISA/US 
matt Stop POT; Alto. l$NOS 
Commissioner for Patents 
P.O. ₹tor 1450, Alexandria, Virginia 22313-1450 

Facsimile No. 571-273-8300 

Form PCT/ISA/220 (.Iuly 2014) 

Authorized officer 

f. oe W Young 

PC? tisk,desk• 571.2?2•43(k 
'telephoneNo. PCT CX3P' 571.2724774 
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PATENT COOPERATION TREATY 

PCT 
INTERNATIONAL SEARCH REPORT 

(PCT Article IS and Rules 43 and 44) 

Applicant's Of agent's file reference 

047158.50002.9 
FOR FURTHER sec Form PCT/ISA1220 

as well as, where applicable, item 5 below. ACTION 

International application NO. 

PCT/US 18/54542 

international filing date (day/month/ea-) (Earliest) Prioa-ity Date (riay/mordiilyeas) 

05 October 2018 (05.10.2018) 05 October 2017 (05.16.2017) 

Applicant 
U.S. WELL SERVICES, 

This international search report has been prepared by this International Searching Authority and is transmitted to the applicant 
according to Article IS. A copy is being transmitted to the International Bureau. 

This international search report consists of a total of —  sheets. ex, 
It is also accompanied by a copy of each prior art document cited in this report. 

I. Basis of the report 

a With regard to the language; the international search was carried out on the basis of 

7 .< the international application in the language in which it was filed. 

a translation of the international application into   which is the language of 
a translation furnished for the purposes of international search (Rules 12.3(a) and 23.1(b)). 

b. i I This international search report has been established taking into account the rectification of an obvious mistake 

C. 

2. 

3. 

O 

Li

authorized by or notified to thi3 Authority under Rule 91 (Rule 43.6bis(a)). 

With regard to any nucleotide andlor amino acid sequence disclosed in the international application, see Box No. I. 

Certain claims were found unsearchable (see Box No. II). 

Unity of Invention is lacking (see Box No. III). 

4.. With regard to the title, 

the text is approved as submitted by the applicant. 

O the text has been established by this Authority to read as follows. 

5. With regard to the abstract, 

the text is approved as submitted by the applicant. 

the text has been established, according to Rule 38.2, by this Authority as it appears in Box No. IV. The applicant 
may, within one month from the date of mailing ofthis international search report, submit comments to this Authority. 

6. With regard to the drawings, 

a. the figure of the drawings to be published with the abstract is Figure No  

as suggested by the applicant. 

O as selected by this Authority, because the applicant failed to suggest a figure. 

O as selected by this Authority, because this figure better characterizes the invention. 

b. Xi none of the ₹igures is to be published with the abstract. 

Form PCTIISAI210 (first sheet) (January 2015) 

LIBERTY EXHIBIT 1002, Page 757



INTERNATIONAL SEARCH REPORT - International application No. 

PCT/US 18/54542 

A. CLASSIFICATION OF SUBJECT MATTER 
IPC(8) - E21B 37/06, E2.1 6 45/00, F04B 49/06, F046 49/20; G01F 1176,G01N 29/44,G05O 7/06 (2018.01) 
CPC - E21B 37/06, E21B 45/00; E_21€3 47/0007; E21B 49/08, E218 49/081, E.21 B 491087, F046 49/06, 

FO4B 49/2.0. F04B 2027/1827. F04B 2027/1831, E21B 2049/085. F046 22.03/1102, F04B 
22.05/01, F046 2.2.05/05, G01F 1/76, G01F: 2.5/0007, G01N 2.9/44. G01N 29/4427, G01N 
2030/324, G01N 22,91/02.836, G05B 2.3/0294, G05B 2219/32.164, G056 2219/36292., G05B 
2219/41303, G05D 7/06, Gk..16F 22.01/81, G06F 220915022 

According to International Patent Classification (IPC) or to both national classification and IPC 

B FIELDS SEARCHED 

Mininitun documentation searched (classification system followed by classification symbols) 
I 

See Search History Document  .   
Documentation searched other than minimum documentation to the extent dim such documents are included in the fields searched 

See Search History Document 

Electronic data base consulted during the international search (name of dam base and, where practicable, search terms used; 

See Search History Document 

1 DOCUMENTS CONSIDERED TO BE RELEVANT 

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

Y US 2004/0040746 Al (NIEDERMAYR at al.) 04 March 2004 (04.03.2004). pars F00371-(0040], 1.4, 7, 15-17 
100513.100521 (0066). (0069), (0070), (00901, 10155H0170) ----- ----- ---

A 5, 6, 8-14, 18-20 

Y US 2014/0379300 Al (GHS PTY LTD) 25 December 2014 (25.12.2014), pare 100013.100071- 1-4, 7, 15-17 
— €0009), €00181, €00271, 100511,100533,100693, [0093j-10103j, €0110), 101143,10151]-10180j -----------
A i 5, 6, 8-14, 18-20 

A WO 2016/144939 Al (SCHLUMBERGEFt TECHNOLOGIES CORPORATION) 15 September 
2016 (15.052015), pare (0030).100`361.:0057),  (0066). (0067) 

5, 6, 8.14, 18-20 

A US 2005/0052903 Al (BASSETT) 09 March 2006 (09.03 2006), para 100143-10018j, €0024), 
10024100433 

5, 6, 8-14, 18-20 

i A US 5,006,04-4 A (WALKER, SR., et at 3 09 April 1991 (09.04.1991), cot 2, In 44-63; cot 11, In 29- 
50; col 21, In 46,58; col 31,1;1 39-54; cot 3?. In 43 to cot 38, In 37 

5, 6, 8- ;4, 18-2.0 

—....  

Further documents are listed in the continuation of Box C 1 See patent family annex. ......1 .....4 

° Special categories of cited documents: "T" later document published after the international filing date or ononty 
"A" document defining the generai state cf the an which is not considered date and riot in conflict with the application but cited to understand 

to be of panicutar relevance the principle or theory underlying the invention 
"E" earlier application or patent but published on or after the international "X" document of particular relevance; the claimed invention cannot be 

filing date considered novel or cannot he considered to involve an inventive 
"L" document which may throw doubts on priority clairty:0 or which is step when the document is taken alone 

• cited to establish the publication date of another citation or other ..Y" document of narticutur relevance; the claimed invention cannot be special retison (as specified) considered to involve an inventive step when the document is 
"Cr' document referring to an mai disclosure, use, exhibition or other combined with one or more other such documents, such combination 

means being obvious to a person skilled in the an 
"P" document published prior to the internationai filing date but late: than "&" document member of the same patent family the priority date damned 

Date of the actual completion of the international search 

23 November 2018 

Date of mailing of the international search report 

0 2 i AN 2019 
Name and mailing address of the ISA/US 

Mail Stop PCT. Attn: IS.ANS: Commissioner or Patents 
Authorized officer: 

Lee W. Young 
P.O. Box 1450, Alexandria, Virginia 22313-1450 

POT Strkicresk: 57i-212, 1300 
Facsimile No. 571-273-8300 PCT OSP: 571-212-7774 
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PATENT COOPERATH)N TREATY 

From the 
INTERNATIONAL SEARCHING AUTHORITY 

To: TAYLOR P, EVANS 
HOGAN LOVELLS US LLP 
609 MAIN STREET, SUITE 4200 
HOUSTON, TX 77002 

Applicant's or agent's file f fame 

047158.500029 

PCT 
WRJ'€"€'EN OPIN€ON OF THE 

INTERNATIONAL SEARCH€NG AUTHORITY 

(PCT Rule 43bis.1) 

Date of mailing, 
(day/month/year) 02 J A N 2019 
FOR FURTHER ACTION 

See paragraph 2 below 

International application No. 

PCT/US 18/54542. 

International filing date Nap:I.:on:kW:4 

05 October 2018 (05.10.2018) 

Priority date !d ,y.  

05 October 2017 (05.10.2017) 

International Patent Classification (I 3't;) or th-ith national classification and I34C 
tpc(8) E21B 37/06, E21B 45/00, FO4B 49/06, FO4B 49/20, GO1F 1/76,GOIN 2944,6050 7/06 (2.018.01) 
cpc E21B 37/06, 62.16 45/00, E21B 47/0007. E:21}3 49/08, E21B 49/081. E.21B 491087, F046 49/06, 

F046 49/20, F048 202.7/1827, FO4B 2027/1831, E21B 2049/085, F048 2.2.03/1102, F04B 2205/01, 
F046 2205/05, GO1F 1/76, 601F 25/0007, GO1N 29/44, 601N 29/4427. GO1N 2.030/324, 601N 
2.291/02836, 60513 2.3/0294, 605B 2219/32.184, 6056 2219/38292, 605B 2.2.19/41303, GO5D 7/06, 
GO8F 2201/81, GO8F 2209/5022 

Applicant J.S. WELL SERV€CES, LLC 

I. This opinion contains indications relating to the following items: 

Box No. I Basis of the opinion 

Box No. II Priority 

Box No. III Non-estabiisluncnt of opinion with regard to novelty, inventive step and industrial applicability 

Box No. IV Lack of unity of invention 

Box No. V Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step and industrial applicability; 
citations and explanations supporting such statement 

Box No. VI Certain documents cited 

Box No. VII Certain defects in the international application 

Box No. VIII Certain observations on the international application 

El 
D 

[ 1
D 

2. FURTHER ACTION 

If a demand for international preliminary examination is made, this opinion will be considered to be a written opinion of the 
International Preliminary Examining Authority ("IPEA") except that this does not apply where the applicant chooses an Authority 
other than this one to be the and the chosen IPE.A has notified the international Bureau under Rule 66. Ibis(b) that written 
opinions of this international Searching Authority will not he so considered. 

If this opinion is, as provided above, considered to he a written opinion of the IPEA, the applicant is invited to submit to the IPEA 
a written reply together, where appropriate, with amendments, before the expiration of 3 months from the date of mailing of Form 
PCT/1SA/220 or before the expiration of 22 months from the priority date, whichever expires later. 

For further options, see Form PellISA:220. 

Name and mailing address of the ISA/US 
Mail Slop POT, Attn: ISMS 
Cornini iorier for Patents 
PC. Box 1450, Aiexandria, 22313.1450 

Facsimile No. 571-273-6300 

Date of completion of this opinion 

23 November 2018 

Authorized officer 

Lee W. Young 
PCT NoXidimli. 571-272-4300 
PC'E OSP: 571.212.7774 

Form Pt:VISA/237 (covet sheet) (January 2015) 
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liAIRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING A€1THORITY 

international. application No. 

PCT/US 18/54542 

Box No. 1 Basis of this opinion 

I With regard to the language, this opinion has been estab€ished on the basis of 

Ei the international application in the language in which it was filed. 

[I a translation of the international application into     which is the language of a translation 
---- furnished for the purposes of international search (Rules 12.3(a) and 23.1(b)) 

2- This opinion has been established taking into acrmint the rectification of an i t>iS5 mistake authoirzecl by or notified to This 
this Authority under Rule 91 (Rule 43bia.I(a)). 

3. €  With regard to any nucleotide and/or amino acid sequenr.e disclosed in the international application, this opinion has 
been established on the 'oasis of a sequence listing: 

a. ri ibrining part of the international application as tiled: 

in the form of an Annex C/ST.25 text file. 

on paper or in the form of an image file. 

b. Ei furnished together with the International application under PCT Rule 13ter.1(a) for the purposes of international 
search only in the form of an Annex C/ST.25 text file. 

nirmshed subsequent to the international filing date for the purposes of international search only: 

....j in the form of an Annex C/ST.25 text file (Rule 13ter.1(a)). 

on paper or in the form of an image file (Rule 13ter.1(h) and Administrative Instructions, Section 713). 

4. ri  In addition, in the case that more than one version or copy of a sequence listing has been fled or furnished, the required 
statements that the information in the subsequent or additional copies is identical to that. forming part of the application as 
filed or does not go beyond the application as filed, as appropriate, were tarnished 

5. Additional comments: 

Form PCT/1SA/237 (Box No. 1) (January 2015) 
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WRITTEN OPFNION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

International application No. 

PCTIUS 18154542 

BOK Ne. Reasoned statement under Rule 43bis,l(a)(1) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 

Novelty (N) Claims 1.20 YES 

Claims none  NO 

Inventive step (IS) Claims 5, 6, 8-14, 18.20  YES 

Claims 1.4, 7- 15-17 NO 

Industrial applicability (IA) Claims 1-20  YES 

Claims none NO 

2. Citations and explanations: 
Claims 1-4, 7, and 15-17 lack an inventive step under PCT Article 33(3) as being obviouc ovor US 2004/0040746 Al to Niodermcyr, of al. 
(hereinafter Niedermayr'), in view of US 2.014%0379300 Al to (OHO Ply lid). 

Regarding Clain: 1, Nicaderrneyr discloses a method tor monitoring a fracturing operation (pare (01671 [0169]). COMprisThg: positioning a 
pump (50) at a well site (12) whore fracturing operations are being condieeed (pare 10165], (0170]); arranging one or mom sensors (34, 
36) at at least one of a pump (para (0036), [0040]). the one or more Seilscns (34, 36) monitoring a flow rate of a slurry (Pam (0040), (0066], 
(0170Th determining an efficiency (pare (0050]); and adjusting one or more operating parameters of the pump (50) (pare (0051), (0052), 
10070j); but does not specifically disclose arranging one or more sensors (34, 35) at at least one of a pump inlet (52) or a pump outlet (54), 
the one or more sensors (34. 36) monitoring a flow rate of a slurry; receiving flow data from the one or more sensors (34, 36); determining 
a pump efficiency, based at least in part on the flow data, is below a threshold; and adjusting' one or more operating parameters of the 
pump (50). However. OHO Ply Ltd discloses a method for monitoring a pump (pare [0007]-(00091), comprising arranging one or more 
sensors (34, 36) at at least one of a pump inlet (52) or a pump oucet (54) (pare j9093H0103]). the one or more sensors (34. 36) 
monitoring a fiow rate of a liquid (pare 10096], (0102), [0156]): receiving flow data from the one or more sensors (34. 36) (pare (0114], 
(0156)); and determining a pump efficiency, based at ieast in part on the how data. is below a threshold (Para [0158)40160j). To a person 
of ordinary skill in the art, monitoring a pump as taught by HD Pty Ltd weuid have been obvious for use in the method for monitoring a 
fracturing operation as in Niedermayr In order to provide in-situ determination of Pu(re)e performance so that system operators are alertad 
to declining performance of a pump proactively ((3140 Pty Ltd: para (0001]), because Niedermayr and GHQ Ply Ltd are directed towards 
monitoring flow rate of a pump. 

Regarding Claim 2. Niedermayr further discloses the method of claim 1, further comprising: receiving operating data indicative of one or 
more operating parameters from a second sensor (34, 36) (pare [0037], [00401, [0066)); wherein adjusting one or more operating 
parameters of the pump (50) is based at least in part on the operating data (pare [00513, (0052]. (0070)). 

Regarding Claim 3, Niedermayr further discloses the method of claim 1, further comprising: receiving second flow data from the one or 
more sensors (34, 36), after the one or more operating parameters are adjusted (Para [0009), [0090), continuous operations and control 
determined in real time.); but does not specifically disclose determining a second pump efficiency. however, GH0 Pty Ltd discloses a 
method for monitoring a pump (pare [0007H000e1), further comprising determining pump efficiency in feat time (para to0683. 
[0110)). To a person of ordinary skill in the art, monitoring a pump as taught by GliD Pty Ltd would have been obvious for use in the 
method for monitoring a fracturing operation as in Niedermayr In order to provide In-situ determination of pump performance so that 
system operators are alerted to declining performance of a pump proactively (GHD Pty It& pars [00011), because Niederrnayr and GHD 
Ply Ltd are directed towards monitoring flow rate of a pump. 

Regarding Claim 4, OHO Pty Ltd further discloses the method of claim 3, further comprising: determining the second pump efficiency is 
above the thresnold (pare (0051), (0053), (0151), [01521, pump not taken off line or alert riot sent when the efficiency is above a 
threshold.); and storing the one or more operating parameters of the pump (50) (pare (0016]. (0027], (0051). pump efficiency stored.). 

Regarding Claim 7, Niedermayr further disclosee the method of claim 1, wherein the one or more operating parameters of the pump (50) 
include a speed (pare [0040)), a suction pressure, a discharge pressure, or a combination thereof. 

Regarding Claim 15. Niedermayr discloses a method for adjusting a pump (50) during a fracturing operation, comprising: receiving first 
data from a first sensor (34, 36) of the pump (50) (pare [0038), (0040]); determining efficiency, based at least in part on the first data (pare 
[0050]-(0052)); and performing an action associated with the pump (50) (pare 100511. 100521. (0070)): but does not specifically disclose 
receiving first data from a first sensor (34, 36) arranged at a suction side (52) of the pump (50): receiving second data from a second 
sensor (34, 36) arranged a discharge side (54) of the pump (50): determining a pump efficiency, based at least in part on the first data and 
the second data; comparing the pump efficiency to a threshold, the threshold being a pre-determined value indicative of an operational 
condition of the pump (50); and determining the pump efficiency is below the threshold. However, GH0 Ply Ltd discloses a method for 
monitoring a pump (pare [0007)40009)). comprising receiving first data from a first sensor (34, 36) arranged at a suction side (52) of the 
pump (50) (pare [00131 [0016), (002.4 [0064)); receiving second data from a second censor (34, 36) arranged a discharge side (54) of the 
pump (50) (Para (0013), 10016), ]0026),100641); ... (continued) 
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(Continued from Box V.2.) ... determining a pump efficiency, based at least in part on the first data and the second data (pare (0013), 
pm], (0026), (0064j); comparing the pump efficiency to a threshoid, the threshold being a pre-determined value indicative of an 
operational condition of the pump (50) (pare (0158)-(01601); and determining the pump efficiency is belov,r the threshold (pare (0020). 
1002fit (0151)). To a person of ordinary skill iii the art, monitoring a pump as taught by GHD Pty Ltd would have been obvious for use in 
the method for monitoring a fracturing operation as in Niedermayr in order to provide in-situ determination of pump performance so that 
system operators are alerted to declining perfonnance of a pump proactively (13HD Pty Ltd: pare [0001]), because Niedermayr and GHD 
Pry Ltd are directed towards monitoring flow rate of a pump. 

Regarding Claim 16, Niedermayr further discioses the method of claim 15, wherein the action comprises adjusting one or more operating 
parameters of the pump (50) (pare (0040). (00431, [00511, (0052)). 

Regarding Claim 17, Niedermayr further discloses the method of claim 15, wherein the action comprises taking the pump (50) online (pare 
(00101,10151)). 

Claims 5. 6, 6.14, and 18-20 meet the criteria set forth in PCT Article 33(2) and PCT Artide 33(3) because the prior art fails to teach or 
fairly suggest the claimed inventions. 

Regarding Claim 5. The method of claim 1, wherein the one or more sensors (34, 36) are non-contact sensors arranged exterior of a 
tubular (70) transporting the slurry. 

Regarding Claim 8. A system for monitoring a hydraulic frarluring operation, comprising: 
a pump (50) arranged a well site (12) where hydraulic fracturing is to be performed, the pump (50) being fluidly coupled to a slurry supply 
(26) at a suction end (52) and to discharge piping (32) at a discharge end (54); 
a first sensor (34, 36) arranged at at least aria of the suction end (52) or the discharge end (52), the first sensor (34, 36j determining a flow 
rate of the ski; 
a second sensor (34. 36) arranged proximate the pump (50) to measure one or more operating parameters of the pump (50): and 
a controller (56) communicatively coupled to the pump (50), the first sensor (34, 35). and the second sensor (34, 36). wherein the 
controller (56) adjusts the one or more operating parameters based at least in part on information received from the first sensor (34, 36). 

Regarding Claim 16. The method of claim 15, further comprising: 
receiving third data from a third sensor (34, 36) measuring one or more operating parameters of the pump (50); 
determining the one or more operating parameters assodated with the third data are outside of a pre-determined range: and 
adjusting the one or more operating parameters. 

Regarding Claim 19. The method of claim 15, further comprising: 
associating the first data with a damage threshold; 
associating the second data with a second damage threshold; and 
determining at least one of the first data or the second data exceeds the respective first or second damage thresholds; and 
adjusting one or more operating parameters of the pump (50). 

Regarding Claim 20. The method of claim 15. wherein the first sensor (34, 36) and the second sensor (34, 36) are arranged proximate the 
pump (50) such that no intermediate equipment is positioned between the first sensor (34, 36) and a pump inlet and no intermediate 
equipment is positioned between the second sensor (34, 36) and a pump outlet. 

Accordingly, regarding Claims 5, 8. and 16-20, Niedermayr discloses tare methods as discussed above and further comprises a range 
(pare (0146,1) and an intermediate system (pars (0045)); but does not specifically disclose the one or more sensors (34, 36) are non-
contact sensors arranged exterior of a tubular (70) transporting the slurry; 
a system for monitoring a hydraulic fracturing operation, agriprising: a pump (50) arranged a well site (12) where hydraulic fracturing is to 
be performed, the pump (SO) being fluidly coupled to a slurry supply (26) at a Suction end (52) and to discharge piping (32) at a discharge 
end (54): a first sensor (34, 36) arranged at at least one of the suction end (52) or the discharge end (52). the first sensor (34, 36) 
determining a flow rate of the slurry; a second sensor (34, 36) arranged proximate the pump (50) to measure one or more operating 
parameters of the pump (50); arid a controller (5E) communicatively coupled to the pump (50). the first sensor (34, 36), and the second 
sensor (34, 36). wherein the controller (56) adjusts the one or more operating parameters based at least in part on information received 
from the first sensor (34, 38); 
receiving third data from a third sensor (34, ..na; measuring one or more operating parameters of the pump ;50); determining the one or 
more operating parameters associated with the third data are outside of a pre-determined range; and adjusting the one or more operating 
parameters; 
associating the first data with a damage threshold: associating the second data with a second damage threshold; and determining at least 
one of the first data or the second data exceeds the respective first or second damage thresholds: and adjusting one or more operating 
parameters of the pump (50): and 
the first sensor (34, 36) and the second sensor (34, 36) are arranged proximate the pump (50) such that no i,,,ermecliale equipment is 
positioned between the first sensor (34, 36) arid a pump inlet and no intermediate equipment is positioned between the second sensor (34: a 
36) and a pump outlet. 

Please See Supplemental Box.--
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Box V.2., Citations and explanations, 

Accordingly, regarding Claims 3, 5, 6, and 18.20, GHD Pt'1 Ltd discloses the methods as discimed above and further discloses measuring 
pressure at suction and discharge skies of a pump (Fig. 2; pare (0013], [0026), (0113)): but does not specifirzily disclose the one or mars 
sensors (34, 36) are non-contact sensors arranged exterior of a tubular (70) transporting the slurry; 
a system for monitoring a hydraulic fractuiing operation, comprising: a pump (50) arranged a wall site (12) where hydraulic fracturing is to 
be performed, the pump (60) being fluidly coupied to a slurry supply (26) at a suction end (52) and to discharge piping (32) at a discharge 
end (54): a first sensor ("34, 36) arranged at at least one of the suction end (52) or the discharge end (52), the first sensor (34, 36) 
determining a flow rate of the slurry; a second sensor (34, 36) arranged proximate the pump (50) to measure one or more operating 
parameters of the pump (50); and a controller (56) communicatively coupled to the pump (50), the first sensor (34. 36), and the second 
sensor (34, 36), wherein the controiler (56) adjusts the one or more operating parameters based at least in part on information received 
from the first sensor (34, 36); 
receiving third data from a third sensor (34; 36) measuring one or more operating parameters of the pump (50); determining the one or 
more operating parameters associated with the third data are outside of a pre-determnined range; and adjusting the one or more operating 
parameters; 
associating the first data with a damage threshold; asso,..;.,;ng the second data with a second damage threshold; and determining at least 
one of the first data or the second date exceeds the respective first or second damage thresholds; and adjusting one or more operating 
parameters of the pump (50); and 
the first sensor (34, 36) end the second sensor (34, 36) ere arranged proximate the pump (50) such that no intormodiato oguiprnont is 
positioned between the first sensor (34. 36) and a pump inlet and no intermediate equipment is positioned between the second sensor (34, 
36) ;and a pump outlet. 

Accordingly, regarding Claims 3, 5, 6, and 15-20, WO 2016'144939 Al (Schlumberger Technology Schlumberger 
'technology Corporation discloses a system for monitoring a hydraulic fracturing operation (pare [003.0)), comprising: a pump (pare (0030j). 
sensor (pare [00361), controller (pare E00571), a predetermined threshold (pars (0056)), a range (pare [00671), and operational parameters 
(pare (0067j); but does not specifically di sclose the one or more sensors (34, 36) are non-contact sensors arranged e)denor of a tubular 
(70) transporting the slurry; 
a system for monitoring a hydraulic fracturing operation, comprising: a pump (50) arranged a well site (12) where hydraulic is to 
be performed, the pump (50) being fluidly coupled to a siurry supply (26) at a suction end (52) and to discharge piping (32) at a discharge 
end (54); a first sensor (34, 36) arranged at at least one of the suction end (52) or the discharge end (52), the first sensor (34. 36) 
determining a flow rate of the slurry; a second sensor (34, 36) arranged proximate the pump (50) to measure one or more operating 
parameters of the pump (50): and a controller (56) communicatively coupled to the pump (50), the, first sensor (34, 36), and the second 
sensor (34, 36), wherein the controller (56) adjusts the one or more operating parameters based at least in part on Information received 
from the first sensor (34, 36); 
receiving third data from a third sensor (34, 36) measuring one or more operating parameters of the pump (50); determining the one or 
more operating, parameters associated with the third data are outside of a pre-determined range; and adjusting the one or more operating 
parameters, 
associating the first data with a damage threshold; associating the second data with a second damage threshold; and determining at least 
one of the first data or the second data exceeds the respective firs! or second damage thresholds; and ad€usting one or more operating 
parameters of the pump (50); and 
the first sensor (34, 36) and the second sensor (34, 36) are arranged proximate the pump (SO) such that no intermediate equipment is 
positioned between the first sensor (34, 36) and a pump inlet and no intermediate equipment is positioned between the second sensor (34, 
36) arid a pump outlet. 

Accordingly, regarding Claims 3, 5, 8, and 18.20, US 200610052%303 Al (Bassett), Bassett discloses a system for monitoring a hydraulic 
fracturing operation (pare (0024)), comprising: a pump (pare (0024)). sensors (pare (00261), threshold value (pare (0043)), predetermined 
value (petal:20141-10016j), and operating parameters (pare [0026)); but does not speciecuiiy disclose the one or more sensors (34, 36) are 
non-contact sensors arranged exterior of a tubular (70) transporting the slurry; 
a system for monitoring a hydraulic fracturing operation, comprising: a pump (50) being fluidly coupled to a slurry supply (26) at a suction 
end (52) end to discharge piping (32) at a discharge end (54); a first sensor (34, 36) arranged at at least one of the suction end (52) or the 
discharge end (52.), the first sensor (34, 36) determining a flow rate of the slurry: a second sensor (34, 36) arranged proximate the pump 
(50) to measure one or more operating parameters of the pump (50): and a controlier (56) communicatively coupled to the pump (50), the 
first coneor (34, 36), and tho second censor (34, 36); 
receiving third data from a third sensor (34, 36) measuring one or more operating parameters of the pump (50); determining the one or 
more operating parameters associated with the third data are outside of a pre-determined range; and adjusting the one or more operating 
parameters; 
associating the first data with a damage threshold; associating the second data with a second damage threshold; and determining at least 
one of the first data or the second data exceeds the respective first or second damage thresholds; and adjusting one or more operating 
parameters of the pump ($0); and 
the first sensor (34, 36) and the second sensor (34, 36) are arranged proximate the pump (50) such that 50 intermediate equipment is 
positioned between the first sensor (34, 36) and a pump inlet and no intermediate equipment is positioned between the second sensor (34. 
36) and a pump outlet. 
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Accordingly, regarding Claims 3, 5. 8, and 18-20, US 5,006,044 A to Walker, Sr., at al. (hereinafter Walker, Sr.`), Walker, Sr. discloses a 
system for monitoring a hydraulic fracturing operation (col 2, In 44-63), comprising: a pump (50) arranged a well site (12) where hydraulic 
fracturing is to he performed (col 11, in 29-50), comprising a sensor (cot 21, En 46-58), a control€er (col 37. in 43 to col 38. in 37), and 
adjusting the one or more operating parameters based at least in part on information received from the first sensor (col 31, in 39-54); but 
does not specifically disclose the one or more sensors (34, 36) are non contact sensors arranged exterior of a tubular (70) transporting the 
sturty 
a system for monitoring a hydraulic fracturing operation, comprising: a pump (50) being fluidly coupled to a slurry supply (26) at a suction 
end (52) and to discharge piping (32) at a discharge end (54); a first sensor (34, 36) arranged at at least one of the suction end (52) or the 
discharge end (52), the first sensor (34. 36) determining a flow rate of the slurry; a second sensor (34, 36) arranged proximate the pump 
(50) to measure one or more operating parameters of the pump (50); and a controller (56) communicatively coupled to the pump (50), the 
first sensor (34, 36), and the second sensor (34, 35); 
receiving third data from a third sensor (34, 36) measuring one or more operating parameters of the pump (50); determining the one or 
more operating parameters associated with the third data are outside of a pre-determined range: and adjusting the one or more operating 
parameters, 
associating the first data with a damage threshold; associating the second data with a second damage threshold; and determining at feast 
one of the first data or the second data exceeds the respective first or second damage thresholds; and adjusting one or more operating 
poramotors of the pump (50); and 
the first sensor (34, 36) and the second sensor (34, 36) are arranged proximate the pump (50) such that no intermediate equipment is 
positioned between the first sensor (34, 36) and a pump inlet and no intermediate equipment is positioned between the second sensor (34, 
36) and a pump outset. 

Thus, Medermayr, OHD Pty Ltd, Schlurnberger Technology Corporation, Bassett, and Walker, Sr., each individually and in combination fail 
to teach or fairly suggest the method of Claim 5, the system of Claim 8, and the methods of Claims 18-20. 

Regarding Claims 6 and 9-14. these are dependent claims depending from Claims 5 and 8, respectively, and therefore meet the criteria 
set forth in PCT Article 33(2) and PC'T Article 33(3). 

Claims 1-20 have industrial appiicatft as defined by PCT Article 33(4) because the subject matter could he made or used in industry. 
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Within 19 months from the priority date, but only in respect of some designated Offices, a demand for international preliminary 
examination must be filed if the applicant wishes to postpone the entry into the national phase until 30 months from the priority 
date (in some Offices even later); otherwise, the applicant must, within 20 months from the priority dale, perform the 
prescribed acts for entry into the national phase before those designated Offices. In respect of other designated Offices, the 
time limit of 30 months (or later) will apply even if no demand is filed within 19 months. For details about the applicable time 
limits, Office by Office, see www.wipo.intipcilerdtexts/timejimits.hunl arid the PCT Applicant's Guide, National Chapters. 
Within 22 months from the priority dale, the applicant may request that a supplementary international search be carried 
out by a different International Searching Authority that offers this service (Rule 45bis.1). The procedure for requesting 
supplementary international search is described in the PCT Applicant 's Guide, international Phase, paragraphs 8.005-8.032. 

Name and mailing address of the ISANS 
Mail Stop PCT. Alta; ittAfus.
Commissioner for Patents 
P.O. Box 1450, Atexandfia. Virginia 22313.1450 

Facsimile No. 571.273-8300 

Form KT/ISA/220 (July 2014) 

Authorized officer 

Leo W. Young 

PCT iietpoesie 571.272.4300 
Telepl;one No. ii.e.rospi. s71.27zir774 
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PATENT COOPERATION TREATY 

PCT 
INTERNATIONAL SEARCH REPORT 

(PCT Article IS and Rules 43 and 44) 

Applicant's or agent's file reference 

0.47158.500030 
FOR FURTHER see Form PCT/ISAI220 

ACTION as well as, where applicable, item 5. below_ 

International application No. international tiling date (clay/montib ar) (Earliest) Priority Date (cishnorie ) 

PCT/t;5 15/54548 Oh Octant Mill (16.10.2018) 05 October 2017 (05,10.2017) 

Applicant 
U.S. WELL SERVICES. LLC 

This international search report has been prepared by this International Searching Authority and is transmitted to the applicant 
according to Article 1S, A copy is being transmitted to the international bureau. 

This international search report CCSILSi5LS of a total of   sheets. 

El it is also accompanied by a copy of each prior art document cited m this report. 

I Basis of the report 

a. With regard to the language, the international search was carried out on the basis of: 

the international application in the language in which it was filed. 

a translation of the international application into    which is the language of 
a translation furnished for the purposes of international search (Rules 12.3(a) and 23.1(h)). 

h. Ibis international search report has been established taking unto account the rectification of an obvious mistake 
authorized by or notified to this Authority under Rule 91 (Rule 43.6bis(a)). 

c. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, see Boa No. 

2. 0 Certain claims were found unsearchable (see Box No. 11). 

3. 0 Unity of invention is lacking (see Box No. Ill). 

4. With regard to the title, 

El the text is approved as submitted by the applicant. 

El the text has been established by this Authority to read as follows: 

5. With regard to the abstract, 

M._ the text is approved as submitted by the applicant. 

El the text has been established, according to Rule 38.2, by this Authority as it appears in Box No. IV. The applicant 
may, within one month from the date of mailing of this international search report, submit comments to this Authority. 

6. With regard to ?he drawings, 

a. the figure of the drawings to be published willithe abstract is Figure No 2 

b. O 

Li

as suggested by the applicant. 

as selected by this Authority, because the applicant failed to suggest a figure. 

as selected by this Authority, because this figure better characterizes the invention. 

none of the figures is to be published with the abstract. 

Form PCF/ISA1210 (first sheet) (January 2015) 
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INTERNATIONAL SEARCH REPORT international application No. 

PCTIL1S 18/54548 

Box No. If Observations where certain claims were found £133Searchabk (Continuation of item 2 of first sheet) 

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

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

2. -I Claims Nos.: 
because they relate to parts of the international application that do not comply with the prescribed requirements to such an 
extent that no meaning

ft
ful international search can be carried out, specifically-

Niicause they are dependent cle s thatfrul to further describe or clarify the rndependent 

3. I 1 Claims Nos.: 
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).. 

Box No. 111 Observations where unity of invention is lacking (Continuation of item 3 of first sheet) 

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

As all required additional search fees were timely paid by the applicant, this international search report covers all searchable 
claims. 

2. As ail searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of 
additional fees. 

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

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

Remark on Protest 

••• 

0 
0 

The additional search fees were accompanied by the applicant's pretest and, where applicable, the 
payment of a protest fee. 

The additional search fees were accompanied by the applicant's protest but the applicable protest 
fee was not paid within the time limit specified in the invitation. 

No protest accompanied the payment of additional search fees. 

Form PCT./ISA/210 (continuation of first sheet (2)) (January 2015) 
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INTERNATIONAL SEARCH REPORT international appliCati033 No. 

PC171.8.3 18)54548 

A. C€.ASSIFICATION OF SUBJECT MATTER 
IPC(8) E21B 43/26, F048 47/02, F046 17/03, FO4D 291044 (2018.01) 
CPC - E.  43/26, F046 47/02, F046 17/03, F04D 2.91044 

At:cot-din& internMiorial Patent Classification (IPC) or to both national classification and IPC 

B. FiELDS SEARCHED 

Minimum documentation Searched (classification system followed by classification symbols) 

See Search History Document 

Documentation searched other than minimurn documentation to the extent that such documents are inciuded in the fields searched 

See Search History Doctiment 

Electronic data base consulted during the international stamh (name of data base and, where practicable, search terms used) 

See Search History Document 

C. DOCUMENTS CONSIDERED TO BE RELEVANT 

Category(' Citation of document, with indication, where appropriate, of the relevant passages 

Y 

US 2016/0290114 Al (US Welt Services LLC) 6 October 2016 (00.10.2016) Entire document 
especially pare P0221(0026) and fig. 2 

Relevant to claim No. 

1-3, 5-6, 8-10, 12,16-18. 
20 

4, 7,11, 13-is, is 

US 2015:0211524 Al (US Welt Services LL C) 30 July 2015 (30.07.20-15) Entire document 4, 11, 19 
especially pare [00331 10044], [00471 and figs. 1.3 

US 201410138079 Al (US Weil Services LIC) 22 May 2014 (22.06.2014) Entire document 7. 13-15 
especially pare f00141, f0016), f00221 and fig. 1 

US 9,562.,420 82 (Evolution Welt Services. LIG) 7 February 2017 (07.02.2017) Entire document 

US 2.014/0010671 Al (Cryer et el.) 9 January 2014 (09.01.2014) Entire document 

US 2.314/0251623 Al (Prostirn Labs, I.I.C) 11 September 2014 (11.09.2.014) Entire document 

US 2015/0252661 Al (Glass) 10 September 2.015 (10.09.2015) Entire document 

1.20 

1-20 

1-20 

1.20 

Finther documents are listed in the continuation of Box C. See patent family annex 

" Special categories of cited documents: 
"A" document defining the general state of the art which is not considered 

to be of particular relevance 
"5" earlier application or patent but published on or after the international 

filing date 
"1" document which may throw doubts on priority ciairri(s) of which is 

cited to establish the 133i ication date of another cilatitui or other 
special reason (as specified) 

"0" dat--cro referring to an era: disclosure, use, exitiiAien or other 
means 

"P" document published prior to the international filing date but inter than 
the priority dare claimed

Date of the actual completion of the international search 

21 November 2018 

later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

document of particular relevance, the claimed invention cannot be 
considered novel or cannot be considered to im/olve inventive 
step when the document is taken alone 

"Y" document of particular relevance,. the claimed invention cannot be 
considered to involve arc inventive step when the document is 
combined with uric or more other such documents, such combination 
being obvious to a person skilled in the art 

document member of the same patent farriiiy 

Date of mailing of the international search report 

0 2 JAN 2019 
Name and mailing address of the ISA/US 

Mail Stop PCT. Attn: ISAIUS. Commissioner for Patents 
P.O. Box 1450, Alexandria, Virginia 22313-1450 
Facsimile No. 571.273-8300 

Authorized officer: 

per iie:Nesk: 671-112.4:3CIC 
MT OSP: 571.2124774 

Lee W. Young 
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PATENT COOPERATION TREATY 

From the 
INTERNATIONAL SEARCHING AUTHORITY 

To: TAYLOR R EVANS 
HOGAN LOVELLS US LLP 
609 MAIN STREET, SUITE 4200 
HOUSTON, TX 77002 

L. 

Applicant's or agent's file reference 

047158.500030 

PCT 
WRITTEN OPINION OF 'THE 

INTERNATIONAL SEARCHING AUTHORITY 

(PCI Rule 43h/s.1) 

Date of nailing 
(day/month/year) 02 JAN 2019 
FOR FURTlIER ACTION 

See parat:,raph 2 below 

€nternational application No. International filing date (dayhtiontislyear) 

PCT/US 18/54548 05 October 2018 (0510.2018) 

Priority date (day/month/year) 

05 October 2017 (05.10.2017) 

Intertunionat Patent ClassilleMion {114...1 or both national classification and WC 
IpC(8) E21B 43/26, F045 47/02, F045 17/03, F04D 29/044 (2018.01) 
cPc E21B 43/26, F04B 47/02, F04E3 17/03, F04D 29/044 

.Applicant U.S. WELL SERVICES, LLC 

I. ibis opinion contains indications relating to the ibllowing items: 

n 
Box No. 1 Basis of the opinion 

Box No. II Priority 

Box No. Hi Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

Box No. IV Lack of unity of invention 

Box No. V Reasoned statement under Rule 43bis (a)(1) with regard to novelty, inventive step and industrial applicability; 
citations and explanations supporting such statement 

Box No. VI Certain documents cited 

Box No. VII Certain defects in the international application 

Box No. VIII Certain observations on the international application 

2. FURTHER ACTION 

Ha demand for international preliminary examination is made, this opinion will be considered to be a written opinion of the 
International Preliminary Examining Authority CIPEA") except that this does not apply where the applicant chooses an Authority 
other than this one to be the IPEA and the chosen EFTA has notified the international 'Bureau under Rule 66.1 &Kb) that written 
opinions of this International Searching Authority will not be so considered. 
if this opinion is, as provided above, considered to be a written opinion of the IPEA, the applicant is invited to submit to the IPEA 
a written reply together, where appropriate, with amendments, before the expiration of 3 months from the date of mailing of Form 
PC:MA/220 or before the expiration of 22 months from the priority date, whichever expires later 
For fiirther options, see Form PCTIISA1220. 

Name and mailing address of the ISA/US 
total Stop PCT, Atm: ISNUS 
Comp;issionef for Patents 
P.O. Box 1450, Atexandria, Virgnia 22313-1400 

Facsimile No. 571-273-8300 

Date of completion of this opinion 

21 November 2018 

Authorized officer 

Lee W. Young 
PCT lieli.:464k: 071.2724300 
PCT OSP: 571.2124774 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

International application No. 

PCT!US 18/54548 

BOX No. I Basis of this opinion 

1. With regard to the language, this opinion has been established on the basis of 

  the international application in the language in which it was filed. 

n a translation of the international application into   which is the language of a translation 
furnished for the purposes of international search (Rules 12.3(a) and 23.1(b)). 

3. 

[1  This opinion s been established taking into acconnt the rectification of an obvious mistake authorized by or notified to 
this Authority under Rule 9i (Rule 43bis.1(a)). 

fl With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this opinion has 
been established on the basis of a sequence listing: 

n. ri forming part of the international application as filed: 

ri in the form of an Annex C/ST.25 text file. 

  on paper or in the loon of an image tile 

b. furnished together with the international application under PCI' Rule 13ter.1(a) for the purposes of international 
search only in the form (Wan Annex C/ST.25 text file. 

c. furnished subsequent to the international filing date for the purposes of internationai search only: 

in the form of an Annex C/ST.25 text file (Rule 13ter.1(a)). 

on paper O£ in the form of an image file (Rule 13ter.1(h) and Administrative Instructions, Section 713). 

  In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, the required 
statements that the information in the subsequent or additional copies is identical to that forming part of the application as 
filed or does not go beyond the application as filed, as appropriate, were ibmished. 

5 Additional comments: 
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WRITTEN €DPINION OF
INTERNATIONAL SEARCHING AUTHORITY 

I international application No. 

PCI7US 18:54548 

Box No. %' Reasoned ≥rtaterrment under Buts 43bis.1(a)(i) with regard to navelly, inventive step sir industrial applicability; 

cite fiesta and explanations supporting rush statement 

1 Statement 

Novelty (N) Claims 4, 7. 11, 13.45, 18 YES 

Claims 1-3„ 5-6, 8-10, 12. 16-18.20 NO 

Inventive step (€S) Claims None  W   YES 

Claims 1.20 NO 

Industrial applicability (IA) Claims 1-20   YES 

Claims Nana NO 

2. Citations and explanations: 
Cloirrio 1.3, 6 6, 8 10, 12. 16 IS and 20 look novolty undor Articlo 33(2) or, 110459 anticipated by US 2.016/0290114 Al to US Well 
Services LUC (hereinafter 'Well114') 

Regarding Claim 1, Weill 14 teaches a hydraulic fracturing system (See fig. 3; pars (00231) for fracturing a subterranean formation (64 -
'subterranean formation", fig. 3) comprising: 
en electric pump (64 "pump", fig. 3; pare 1002.2.H0024) - pump is driven by an electric generator 50 and en electric motor 88) fluidly 
connected to a wet (60 - "wellbore", fig. 3) associated with the sUbterraneen formation and powered by at least one electric motor (88 - 
"e'ree.tric motor", fig. 3; pare (0023)), and configured to pump fluid into a wellbore (60 - "wellbore, fig. 3) associated with Ina well at a high 
pressure so that the fluid passes from tire welitione into the subterranean formation (pare 10023)) and fractures (62 "fractures", fig. 3: pare 
f,00231) the subterranean formation; 
at least one generator (50 - "generator", fig. 2; parr 1002.2.1)electricetly rzupled (108 • line", fig. 3; par-s i0025D to the electric motor so es 
to generate electricity for use by the electric pump (pare (00251); 
wherein a shaft of the motor (8$ - 'electric motor", fig. 3) is directly coupled to a crankshaft or the pump (84 - "pump", fig. 3) without an 
intermediate gear reduction system (pare [0023)- " In one example, the ounnection 90 is a direct coupling between an etecuic motor 811 
and a hydraulic fracturing pump 84.") such that the shaft of the motor rotates at substantially the same speed as the crankshaft of the 
pump (See fig. 3. pare (0023) - a direct coupling between the motor 88 and pump 64 means the speed would be transferred from the shaft 
of the motor to the crankshaft of the pump). 

Regarding Claim 2, Well114 teaches the system of claim 1, further comprising: a coupling device (90 - "connection", fig. 3) connecting the 
shalt of the motor to the crankshaft (pars )0023)). 

Regarding Claim 3, Wet114 teaches the system of claim 2, wherein the coupling device (90 - "connection", fig. 3) is a flexible coupling 
device or a rigid coupling device (all couplings must he ether rigid or flexible). 

Regarding Claim 5, Wei1114 teaches the system of claim 1, further comprising: a variable frequency drive (91 - "variable frequency drive", 
fig. 3) connected to the at least one electric motor to control the speed of the at least one electric motor (pars P024)). 

Regarding Claim 6. Well114 teaches the system of claim 1, wherein the at least one generator (50 • 'generator', fig. 2: pa:a P022)) 
comprises one of a turbine generator (44 • "turbine". fig. 2; pars (0022)) or a reciprocating engine generator, or a combination thereof. 

Regarding Claim 8. Well114 teaches a hydraulic fracturing system (See fig. 3; pars )0023)) for fracturing a subterranean forma₹ion (64; 
See fig. 3; pare [0023)) comprising: 
an electric pump (84 • "pumps. fig. 3; pare 10022)(0024) • pump is driven by art electric generator 50 and an electric motor 88) fluidly 
connected to a well (60 - "weilbore", fig. 3) associated with the subterranean fomiafion and configured to pump fluid into a weilbore (60 - 
"weilbore", fig. 3) associated with the well at a high pressure so that the fluid passes from the wellbore into the subterranean formation 
(pare (0023)) and fractures (62 • "fractures", fig. 3; pera (0023)) the subterranean formation; 
at least one electric motor (88 - "electric motor", fig. 3: pare (0023)) providing operational energy to the electric pump (part: (002.31): 
at least one generator (50 "generator", fig. 2; pars (0022)) electrically coupled (108 - line", fig. 3) to the electric motor so as to generate 
electricity for use by the electric pump (pare 100251): 
a variable frequency drive (91 - "variable frequency drive", fig. 3) connected to the at least one electric motor to control the speed of the at 
least one electric motor (pare (0024)): 
wherein a shaft of the motor (88 • "electric motor", fig. 3) is directly coupled (pars (0023)- " Is one example, the connection 90 is a direct 
coupling between an electric motor 68 and a hydraulic fracturing pump 84,") to a crankshaft of the pump (84 - 'pump', fig. 3) such that the 
shalt of the motor rotates at substantially the same speed as the crankshaft of the pump (See fig. 3; pars (0023) - a direct coupling 
between the motor 86 and pump 84 means ti-re speed would he transferred from the shaft of the motor to the crankshaft of the pump). 

Regarding Claim 9, Wer1114 teaches the system of claim 8. further comprising: a coupling device (90 • "connection", fig. 3) connecting the 
snaft of the motor to tire crankshaft (pare (00231). 

Regarding Claim 10. Well114 teaches the system of claim 9. wherein the coupling device (90 - "connection", fig. 3) is a flexible coupling 
device or a rigid coupling device (all couplings must be either rigid or flexible). 

-"-Continued in Supplemental flow ̀ -
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

Box No. VIII Certain observations on the international application 

lrttornat€onal app€ication No. 

PCT/US 16,54W 

The fol€owinng observations on the clarity of t€ie claims, descript€on, and drawings or. on the question whether the claims are fu€ly 
supported by the description, are made: 
Claims 12 and 13: The recitations "The system of claim I" is confusing because claim 1 already has two dependent claims with the exact 
same wording as claims 12 and 13 £See claims 6 and 7). It appears as though the author of the claims made an error and wrote that 
claims 12 and 13 were dependent from the wrong independent claim. Accordingly, for purposes of this opinion, the recitations have been 
interpreted to be "The system of claim 6." 

Claim 20: The recitation "The system of claim 1" is confusing because claim 1 already has language and a dependent claim with the exact 
same wording as claim 20 (See claims 1 and 6' ). It appears as though the author of the claim made an error and wrote that claim 20 was 
dependent from the wrong independent claim, Accordingly, for purposes of this opinion, the recitation has been interpreted to be 'The 
system of claim 16," 

Form PCTISA/237 {Box No. V€II) (January 2015) 
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WRITTEN OPINION OF THE 
1NTERNATION AI. SEARCHING AUTHORITY 

International application Na. 

PC.T/US 18/54540 

Supplemental Box 

In case the space in any of the preceding boxes is net sufficient. 
Continuation of. 

."-Strogiemental Box - Box V.2 - Citations and Explanations-"-

Regarding Claim 12, Well114 teaches the system of claim 8 (Note' See Box Viii), wherein the at least one generator (50 - "generator°, fig. 
2; pare (0022.1) comprises one of a turbine generator (44 "turbine", fig. 2; part [0022]) or a reciprocating engine generator, or a 
combination thereof. 

Regarding Claim 16, Well114 teaches a hydraulic fracturing system (See fig. 3: pare (002.31) for fracturing a subterranean formation (64; 
See tig. 3; pare [0023)) comprising: 
an electric pump (84 - ̀ pump". fig. 3; pars 10022.H00241 pump i5 driven by an electric generator 50 and an electric motor 88) fluidly 
connec,ted to a well (00 - "Wegbote", fig. 3) associated with the subterranean formation and configured to pump fluid into a weilbore (00 
"wellbore, fig. 3) associated with the well at a high pressure so that the fluid passes from the weilbore into the subterranean formation 
(pare (0023]) and fractures (02 - "fractures', fig. 3; pare (0023]) the subterranean formation: 
at least one electric motor [86 - "electric motor", €ig. 3; pare (0023)) providing operational energy to the electric pump (pare (0023)); 
a variable frequency drive (91 - frequency drive", fig. 3) connected to the at least one electric motor to control the speed of the at 
least one electric motor (para. [002.4]); 
wherein a shaft (88 "electric motor", fig. 3) of the motor is directly coupled (pare [0023] - in one example, the connection 90 is a direct 
coupling between an electric motor 68. and a hydraulic fracturing pump 84.') to a crankshaft of the pump (84 - "pump", fig. 3) such that the 
shaft of the motor rotates at substantially the same speed as the crankshaft of the pump and a torque output of the at least one electric 
motor is directly transmitted to the electric pump (See fig 3; poor, [0023) - direct cnupling hehoveen OU4 motor WI and pump 84 means the 
torque would be transferred from 'he shaft of the motor to the crankshaft of the pump). 

Regarding Claim 17. Weill 14 teaches the system of claim 16, further wmprising7 a coupling device (90 - "connection'. fig. 3) connecting 
the shaft of the motor to the crankshaft (pare [0023]). 

Regrading Claim 16, VVel1114 teaches the system of claim 17, wherein the coupling device (90 - 'connection", fig. 3) is a flexible resupiing 
3 device or a rigid coupling device (all couplings must be either rigid or flexibie). 

Regarding Claim 20, Weli114 reaches the system of claim 16 (Note: See Sox VIII), further comprising: at least one generator (50 -
"generator", fig. 2; pare (0022]) eiectricaiiy coupled (108. - "line". fig. 3) to the electric motor so as to generate electricity for use by the 
electric pump (pare [0023], (002.5)), wherein the at least one generator comprises one of a turbine generator (44 - "turbine", fig. 2; pare 
(0022]) or a reciprocating erigir3e generator, or a combination thereof. 

CiaE715 4. 11 and 19 lack art inventive step under PCT Article 33(3) as being obvious over Weill 34 in view of US 2.015/0211524 Al to US 
Well Services t.t.C. (hereinafter Well524') 

Regarding Claim 4, Weld 14 teaches the system of claim 2, but does not specificaily teach wherein the coupling device is at least one of a 
beam coupling, a bellows coupling, a chain coupling, a law coupling, a diaphragm coupling, a disc coupling, a gear coupling, a grid 
coupling, an Oldham coupling, a Schmidt coupling, or clamping coupling. Further, Well524 teaches a hydraulic hectoring system (See fig. 
1; pare )0033)t comprising a wupling device (152 - "torsional coupling", figs. 2A-C; pars 10040)) for connecting a shaft of a motor (pare 
[00411 - 'motor than to a crankshaft of a pump (pare (0041] - "pump shaft") wherein the coupling device le a jaw coupling (pare (0045j-
(0047); See fig 3; see how motor coupling claws 170 are designed to fit within the areas between adjacent etastomeric inserts 104). 
Accordingly, it would have been obviou8 to one of ordinary skill in the art to use the coupling device taught by Well524 instead of the 
coupling device taught by iNel1114 to directly couple the motor to the pump in order to allow for a misalignment of shafts while still 
maintaining full torque and speed transfer. 

Regarding Claim It, Well114 teaches the system of claim 9, but does not specifically teach wherein the coupling device is at least one of a 
beam coupling, a bellows coupling, a chain coupling, a law coupling, a diaphragm coupling, a disc coupling, a gear coupling, a grid 
coupling, en °einem coupling, a Schmidt coupling, or ciempine coupling. Further, Wel152.4 teaches a hydraulic fracturing system (See fig. 
1; pare (0033)) comprising a coupling device (152 - "torsional coupling", figs. 2A-C; pare [0040]) for connecting a shalt of a motor (pars 
[0041] -"motor shaft") to a crankshaft of a pump (pare 100411 • "pump shaft") wherein the coupling device is a jaw coupling (pare (0045I-
(00471; See fig. 3; see how motor coupling claws 170 are designed to fit within the areas between adjacent elaslomeric inserts 184). 
Accordingly. it would have been OrMOUS to one of ordinary skill in the art to use the coupling device taught by Wail524 instead of the 
coupling device taught by Weld 14 to directly couple the motor to the pump in order to allow for a misalignment of shafts while still 
maintaining full torque and speed transfer. 

Regarding Claim 19, Wefl114 teaches the system of claim 17. but does not specifically teach wherein the coupling device is at least one of 
a beam coupling, a bellows coupling, a chain coupling. a jaw coupling, a diaphragm coupling, a disc coupling, a gear coupling, a grid 
coupling, an Oldham coupling, a Schmidt coupling, or clamping coupling. Further, Well 524 teaches a hydraulic fracturing system (See fig. 
1; pare [0033]) comprising a coupling device (152 - 'torsional coupling", figs. 2A-C; pare 10040)) for connecting a shaft of a motor (pare 
[00411- "motor shaft") to a crankshaft of a pump (pars f0041j- "pump shaft") wherein the coupling device is a jaw coupling (pare (00451-
(00471; See fig. 3; see how motor coupling claws 170 are designed to fit within the areas between adjacent elastomeric inserts 164). 
Accordingly. it would have been obvious to one of ordinary skill in the art to use the coupling device taught by Welt524 instead of the 
coupling device taught by Weill14 to directly couple the motor to the pump in order to allow for a misalignment of shafts while still 
maintaining full torque and speed transfer. 

-*-Continued in next Supplemental Box-"-
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

International application No. 

PCTIUS 1Eiti54548 

Supple3neatai Box 

In case the space le any of the preceding boxes is net sufficient, 
Continuation of 

-`-supplemental Box - Box V.2 - Citations and Explanations-'-

Claims 7 and 13-15 lack an inventive step under PCT Article 33(3) as being obvious over Weill14 in view of LiS 2014/0138079 Al to US 
Weil Services L.LC (hereinafter Weli079') 

Regarding, Claim 7, Well114 teaches the system of c€aim I, but does not specifically teach wherein the electric pump comprises limited 
gearing, Further. Weli079 teaches a hydraulic fracturing system (See fig. 1; pars [0018j) comprising en electric motor (14 - "electric motor', 
fig. 1) for providing operational energy (pars [00.14)) to a pump (10 - "pump", fig. 1) wherein the pump comprises limited gearing (pars 
10022). Accordingly, it would have been obvious to one of ordinary skill in the art to use the limited gearing in the pump taught by Wel1079 
on the pump taught by Weill14 in order to allow for the pump to have greater variability in its output despite the same input. 

Regarding Claim 13, Weill 14 teaches the system of clean 8 (Note: See Box Viii), but does not specifically teach wherein the electric pump 
comprises limited gearing, Further, Weil079 teaches a hydraulic fracturing system (See fig. 1: pars p0183) comprising an electric motor. (14 
- "electric motor", fig. 1) for providing operational energy (pars [00141) to a pump (10 - "pump", fig. 1) wherein the pump comprises limited 
gearing (pars [0022)). Accordingly, it would have been obvious to one of ordinary skill in the art to use the limited gearing in the pump 
taught by Weli070 on the pump taught by Weill 14 in order to allow for the pump to have greater variability in its output desp€te the same 
input. 

Regarding Claim 14, Weli114, in view of 10,Feii079, teaches but does not specifically teach the system of claim 13. wherein the limited 
gearing is internal to the electric pump. However, using routine experimentation and design principles, it would have been obvious to one 
of ordinary skill in the art that the limited gearing can only be either internal to the pump or external to the pump. Accordingly, it would have 
been obvious to one of ordinary skill in the art to piece the limited gearing internal to the pump in order to protect it from any o₹her 
components of the system of from the welibore. 

Regarding Claim 15, Weli114, in view of Well079, teaches but does not specifically teach the system of claim 13, wherein the limited 
gearing is external to the electric pump. However, using routine experimentation and design principles, it would have been obvious to one 
of ordinary skill in the art that the limited gearing can only be either internal to the pump or external to the pump. Accordingly, it would have 
been obvious to one of ordinary skill in the art to place the limited gearing external to the pump in order to save room inside the pump and 
allow for a more modular assembly to aid assembly and disassembly, 

Claims 1-20 have industrial applicability as defined by PCT Article 33(4) because the subject matter can be made or used by industry. 

Form PeCTItSA./23' (Supplemental Box) (January 2015) 
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PATENT COOPERATION TREATY 

From t€re INTERNATIONAL SEARCHING AUTHORITY 

To; TAYLOR P. EVANS 
HOGAN LOVELLS US LLP 
609 MAIN STREET, SURE 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 

cPcr Role 44.1) 

Date of mailing 
(day/month/Year) 31 DEC 2.41E 

Applicant's or agent's file reference 

047158.500031 

international application No. 

PCT/US 18155913 

FOR FURT€fER ACTION See paragraphs 1 and 4 below 

International filing date 
(day/mondilyear) 15 October 2018 (15.10.2018) 

Applicant U.S. WELL SERVICES, LLC 

I. X The applicant is hereby notified that the international search report and the written opinion of the international Searching 
Authority have been established and are transmitted herewith. 

Filing of amendments and statement tinder Article 19: 
The applicant is entitled, if he so wishes, to amend the claims of the international application (see Rule 46): 

When' The time limit for filing such aincndraeats is normally two months from the date of transmittal of the international 
search report. 

How? Directly to the international €3ureau of WIPO preferably through ePCT or on paper to, 34 chernin des Colombettes 

1211 Geneva 20, Switzerland, Facsimile No.: +41 22 338 82 70 

For more detailed instructions, see PCTApplicaru's Guide, International Phase. paragraphs 9.004 - 9.011. 

2. The applicant is hereby notified that no international search report wilt he established and that the declaration under 
Article 17(2)(a) to that effect and the written opinion of the International Searching Authority are transmitted herewith. 

3. [1] With regard to any protest against payment of (an) additional fee(s) under Rule 40.2, the applicant is notified that: 

El the protest together with the decision thereon has been transmitted to the international Bureau together with any 
request to forward the texts of both the protest and the decision thereon to the designated Offices. 

Ej no decision has been made yet on the protest; the applicant will he notified as soon as a decision is made. 

4. Reminders 

The applicant may submit comments on an informal basis on the written opiin€on of the International Searching Autherity 
to the International Bureau. These comments will be made available to the public after international publication. The 
International Bureau will send a copy of such comments to all designated Offices unless an international preliminary 
examination report has been or is to be established. 

Shortly after the expiration of 15 months from the priority date, the international application will be published by the 
International Bureau. If the applicant wishes to avoid or postpone publication, a notice of withdrawal of the international 
application, or of the priority claim, must reach the international Bureau be€bre the completion of the technical preparations tbr 
international publication (Rtales 90bis.1 and 906/s.3). 
Within 19 months €rom the priority date, but only in respect of some designated Offices, a demand for international preliminary 
examination must be flied if the applicant wishes to postpone the entry into the national phase until 30 months from the priority 
date (in some Offices even later); otherwise, the applicant must, within 2€) months from the priority date, perform the 
prescribed acts for entry into the national phase before those designated Offices. In respect of other designated Offices, the 
time limit of 30 months (or later) will apply even if no demand is filed within 19 months, For details about the applicable time 
limits, Office by Office, see www.wipointipctienitextsitimejimits.html and the PCT Applicuret 's Guide, National Chapters. 

Within 22 months from the priority date, the applicant may request that a supplementary international search be carried 
out by a different international Searching Authority that offers this service' (Rule 45bis.1). The procedure for requesting 
supplementary international search is described in the PCT Applicant 'S Guide, international Phase, paragraphs 8.006-8.032. 

Name and mailing address of the ISA/US 
twat Stop PCT, Atke: ESAJLIS 
Commissioner for Patents 
P.O. Box 145G, NeNandria, VirgipEa 22333-1450 

Facsimile No, 671-27341a00

Authorized officer 

Lee W. Young 

POT 11*Irt•Ask: 571-272-4aU) 
Telephone No, POT osp• 571_777..7774 

Form PC:I/ISA/220 (July 2014) 
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PATENT COOPERATION TREATY 

PCT 
INTERNATIONAL SEARCH REPORT 

(PCT Artic€e 18 and Rules 43 and 44) 

App€icant's or agent's file reference 

047158.500031 

International application No. 

FsCT/LiS 18/55913 

FOR FURTHER 
ACTION 

see Form FCIIISA/220 
as well as, where applicable, item 5 below, 

International filing date (daylmontillyear) I (Earliest) Priority Date (dayincmghlyear) 

15 October 2018 (15.10.2018) 13 October 2017 (13.10.2017) 

Applicant 
U.S. WELL SERIACES, LLC 

'This international search report has been prepared by this Intenkational Searching Authority and is transmitted to the applicant 

according to Article 18. A copy is being transmitted to the International Bureau. 

This international search report consists of a total of C  --- sheets. 

ri It is also accompanied by a copy of each prior art document cited in this report. 

1. Bas€s of the report 

a. With regard to the language, the international search was carded out on the basis of: 

the international application in the language in which it was filed, 

  a translation of the international application into    which is the language of 
a translation furnished for the purposes of international search (Rules 12.3(a) and .23 1(b)). 

b. This international search report has been established taking into account the rectification of an obvious mistake 

authorized by or notified to this Authority under Rule 01 (Rule 43.8bis(a)). 

c.   With regard to any auc€eot€de and/or amino arid sequence disclosed in the international application, see Box No. I. 

I 

2. Certain claims were found unsearchable (see Box No. I€). 

0  Unity o€ invention is lacking (see Box No. 111). 

4 With regard to the titte, 

the text is approved as submitted by the applicant. 

CD the text has been established by this Authority to read as fo€€owsa 

5. With regard to the abstract, 

the text is approved as submitted by the applicant, 

the text has been established, according to Rule 38.2, by t€ris Authority as it appears in Box No. IV. The applicant 
may, within one month from the date of mailing of this international search report, submit comments to this Authority. 

6, With regard to the drawings, 

a, the figure of the draw€ngs to be published with the abstract is Figure No. 2 

as suggested by the applicant, 

  as se€ected by this Authority, because the applicant failed to suggest a figure. 

0  as selected by this Authority, because this €igure better characterizes the invention. 

b. 0 none of the figures is to be published with the abstract. 

Form PCIASA/21.0 (first sheet) (January 2015) 
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INTERNATIONAL SEARCH REPORT International application No. 

PCT/US 13/55913 

A. CLASSIFICATION OF SUBJECT MATTER 
IPC(8) E21B 44/00, E2) }3 43/26, E21B 43/267 (2018,01) 
CPC - E21B 44/00, E21@ 43/26, E21B 43/267, E21B 44/005 

Acmuding to International Patent Classtlication (IPC) or to both national classification and IPC 

S. FIELDS SEARCHED 
Minimum documentation searched (classification system followed by classification symbols) 

See Search History Document 
Documentation searched other than minimum dmamcntation to the extent that such documents are included in the fields searched 
See Search History Document 

Electronic data base consulted during the international search (name of data base and, where practicable, much terms used) 
See Search History Document 

C. DOCUMENTS CONSIDERED TO BE RELEVANT 
Category* Citation of document, with indication, where appropriate, of the relevant passages 

X US 2017/0037717 Al (US well Sant€car LLC) 9 February 2017 (09.02.2017) Ent€re document 
especially pare P0221, [00231, [0030] and fig. 1 

US 2017/0226642 Al (SchktmberOer Technology Corporation) 10 August 2017 (10.08.2017) 
Entire document especially pare [0028)40O3O], [0075], [0090], [0094], [0142]401431 and figs. 1 
and 7 

US 2011/0247878 Al (Resheed) 13 October 2011 (13.10.2011) Entire document especially 
pars (0041), [0066], (0078), [00M and fOs. 1 and 3 

A US 2016/0230524 Al (Sums€t at al.) 11 August 2016 (11 06.2016) Entire document 

A • US 2O17/0114625 Al (Lord Corporat€on) 27 April 2017 (27.04.2017) Entire document 

A US 2017/002.2807 Al (Landmark Graphics Corporation) 26 January 2017 (26.01.2017) Entire 
document 

A US 20171O03O178 Al (US Weil Services LLC) 2 February 2017 (02.02.2017) Entire document 

Further documents are listed in the continuation of Box C. See patent family annex. 

Relevant to claim No. 

1-7, 9-13, 17, 19 

6, 14-16, 13, 20 

8, 14.-16, 18, 20 

10 

1-20 

1-20 

1.20 

1-20 

Specia€ categories of cited documents: 
document defining the general state of the an winch is not considered 
to be of particular relovasice 

"fr earlier application or patent bet published on or after the international 
tiling date 
document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 
document referring to an oral disclosure, use, exhibition or other 
means 
document published prior to the international filing date but later than 
the priority date claimed 

later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle (13' theory underlying the invention 

"X" document of particular relevance; the claimed invention cannot be 
considered novel or earill4141 be considered to involve an inventive 
step when the document is taken aa€one 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being ohylous to a person skilled in the art 

document member of the same patent family 

Date of the actual completion of the international search 

5 December 2018 

Date of mailing of the international search report 

31DEC 2018 
Name and mailing address of the ISA/US 

Mail Stop PCT, Attn: ISAILPS, Commissioner for Patents 
F.C. Box 1450, Alexandria, Virginia 22313-1450 
Facsimile No. 571.273-.8300 

Authorized officer: 

PCT 571-272.43N 
PCT OSP: .?",71.-.272.-7774 

Lee W. Young 
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PATENT COOPERATION TREATY 

From the 
INTERNATIONAL SEARCHING AUTHORi ''' 

To: TAYLOR P. EVANS 
HOGAN LOVELL.S US LLP 
609 MA€N STREET, SUITE 4200 
HOUSTON, TX 77002 

Applicant's or agent's file reference 

047158.500031 

PCT 
WRITTEN OPINION OF THE 

INTERNATIONAL SEARCHING AUTHORITY 

(per Rule 43bis.1) 

Date ofmailing 
(day/month/year) 31DEC ola 

International application No. 

PCT/US 18/55913 

FOR FURTHER ACTION 

See paragraph 2 below 

International filing date (doyhnontiOvar) Priority date (rierylmontiv*rio 

15 October 2018 (15.10.2018) 13 October 2017 (13.10,2017) 

International patent Classification (IPC) or both national classification and IPC 

pc(8) E2.1B 44/00, E2.1B 4312.6, E2.1B 43/2.67 (2.018.01) 
€fE't:.. E21B 44/00, E21B 43/26, E216 431267, E21B 441005 

Applicant U.S. WELL SERVICES, €.1.C 

3. This opinion contains indications relating to the Mowing items: 

Box No. I Basis of the opinion 

Box No. II Priority 

Box No. 1Il Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

Box No. IV Lack of unity of invention 

Box No. V Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step and industrial applicability: 
citations and explanations supporting such statement 

Box No. VI Certain documents cited 

Box No. VII Certain defects in the international application 

Box No. VIII Certain observations on the international application 

2. FURTHER ACTION 

If a demand for international preliminary examination is made, this opinion will be considered to be a written opinion of the 
international Preliminary Examining Authority ("IPEA") except that this does not apply where the applicant chooses an Authority 
other than this one to be the IPEA and the chosen IPEA has notified the Intemationai Bureau under Rule 66.11ils(b) that written 
opinions of this International Searching Authority wilt not be so considered. 

lfthis opinion is, as provided above, considered to be a written opinion of the IPEA, the applicant is invited to submit to the IPEA 
a written reply together, where appropriate, with amendments, before the expiration of 3 months from the date of mailing of Form 
PCTIISA:220 or before the expiration of 22 months from the priority date, whichever expires later. 

For further options, see Form PC171SA1220. 

Name and mailing address of the ISA/US 
Mai; Stop PCT, Ma: ISAIUS 
Cvnmi$sione,  for Patents 
F.C. Box 1450. P,3exenc.fria, Vizttinia 22313-1450 
Facsimile No. 571-27343300 

Date of completion of this opinion 

5 December 2018 

Authorized officer 

Lee W. Young 

Pcr Heleeesk: 571472-4300 
PCT OSP; 511472-7774 

Form PCIIISA12.17 (cover sheet) (.lanotny 2015) 
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WRI.I 1-EN OPIN€Ohl OF THE 
€NTERNATION.AL SEARCH€NG' AUTHORITY 

International application No. 

PCTIUS 113/55913 

Box No, I Basis of this opinion 

1. With regard to the language, this opinion has been established on the basis of: 

the international application in the language in which it was filed. 

a translation of the international application into   which is the language of a translation 
furnished for the purposes of international. search (Rules 12.3(a) and 23.1(b)). 

2. This opinion has been established taking into account the rectification elan obvious mistake authorized by or notified to 
this Authority under Rule 91 (Rule 43bis.1(a)). 

3, With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this opinion has 
been established on the basis of a sequence listing: 

u. forming part of the international application as filed: 

LI

Li

in the form of an Annex C/ST.25 text file. 

on paper or in the form of an image file. 

furnished together with the international application under PCT Rule 13ier.1(a) for the purposes of international 
search only in the form of an Annex C/ST.25 text file. 

furnished subsequent to the international filing date for the purposes of international search only: 

in the form of an Annex CiST.25 text file (Rule 13ser.1(a)). 

  on paper or in the form of an image file (Rule 13rer.1(b) and Administrative instructions, Section 713). 

n €n addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, the required 
statements that the information in the subsequent or additional copies is identical to that forming part of the application as 
filed or does not go beyond the application as filed, as appropriate, were famished. 

5. Additional comments: 

Form PCTASA/237 (Box No, 1) (January 2015) 
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virkuTTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

International application No. 

PCT/US 18/55913 

Box Na. V Reasoned statement under Role 4313is..1(e)(I) with regard to atet,elty, inventive step or industrial app€icabi€€t;; 
citatioas said explanations 3Ikapporting such statemeat 

1. Statement 

Nove€try (N) Claims 1-8, 11, 13-20 YES 

Claims 9, 10, 12 NO 

Inventive step (IS) Claims None YES 

Claims 1-20  NO 

Industria€ applicability (IA) Claims 1-20 YES 

Claims None NO 

2. Citations and explanations: 
Claims 9-10 and 12 iacit novelty under PCT Article 33(2) as bolno oritiotpetod by US 201710037717 Al to US Welt Services LLC 
(hereinafter Weir) 

• Regarding Claim 9, WO teaches an automated hydraulic fracturing system (10 - "hydraulic fracturing systee, fig, 1; pare (0022), [0030)), 
comprising: 

• a pump system (36 - 'fracturing pump". fig. 1) fluidly coupled to a wellhead (41 - "welihead assembly", fig. 1) at a wellsite to pump a 
fracturing fluid into tlx: weiihead (pare (0022)); 
a blender (28 "blender", fig. 1) configured to mix together proppant and a fluid mixture to form the fracturing fluid (pam (00221); 
a proppant storage and delivery system (32 - "proppant source", 34 • "fine, fig. 1) configured to provide the proppant for the blender (pare 
100221); 
a hydration unit (18 - "hydration unit", fig. 1) configured to mix an additive into a fluid to form the .fluid mixture and provide the fluid mixture 
to the blender (para 10022.)); 
a fluid storage and delivery system (20 - "fluid source", 22 - line", fig. 1) configured to provide the fluid for the hydration unit (pare )0022]); 
an additive storage and delivery system (24 - "additive source", 26 - "iine", fig. 1) configured to provide the additive to the hydration unit 
(pre 10022)); and 
an automated control system (160 - "controller", 154 "sensors", 156 - "information handling system", 158, 162 -'communications means", 
fig. 1; pare 10022), 100301- "variable frequency drive") comprising a plurality of sensing devices (154 - "sensors", fig. 1; pare (0030)) and a 
plurality of control devices (160 - "controller", fig. 1; pare [0022) - "variable frequency drive') integrated into the pump system (pare ]0022]), 
the blender system (pare [00301), the proppant storage and delivery system, the fluid storage and delivery system, and the additive 
storage and delivery system, the automated control system configured to monitor one or more parameters of the automated hydraulic 
fracturing system via the plurality of sensing devices and transmit control instructions for one or more of the plurality of control devices to 
control an aspect of the automated hydraulic fracturing system (pars (00301). 

Regarding Claim 10, Wail teaches the system of claim 9, further comprising one or more of a plurality of components including a manifold. 
a manifold trailer, a discharge piping, flow lines conveyance devices, a turbine (44 - "turbine", fig. 1; pare (00231), a motor (39 - "motor", fig. 
1), a variable frequency drive, a generator (50 - "generator", fig. 1), or a fuel source, wherein the automated control system (160 -
"controller", 154 - "sensors", 156 -'"information handling system", 158, 162 - "communication means", fig. 1: pare (0022), (0030) "variable 
frequency drive") comprises sensors and control devices integrated into the one or more of the plurality of components (pare P0301-
sensors 154 can be placed in the power end of the hydraulic fracturing fleet which includes turbine 44 and generator 50). 

Regarding Claim 12, Well teaches the system of claim 9, wherein the automated control system (160 - "controller", 154 - "sensors", 156 -
"information handling system", 158, 162 - "communication means", fig. 1; pare (0022) - "variable frequency drive") comprises processing 
devices (156 - "information handling system", fig. 1; pare (0030]) located at the owe€lsite (See fig, 1; pare (0030)), remote from the website, 
or both. 

-"-Continued in Supplemental Box-"-

Form PCT/ISA/237 (Box No. ) (January 2015) 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

International application No. 

PCTIUS 1S/65913 

#€ox No, VIII Certain ohst nrections en the ieternatioted appl€cation 

€he following obseiwations on the clarity of the clafins, description, and drawings or on t€ze question whether the c€aims are fully 
supported by the description, are made: 

Claim 8: The term "the central processing system" is con€irsing and iacks proper antecedent basis. Tim tem is properly introduced in 
CE3h317. As written, claim 8 depends €`rom claim 1. Accordingly, for purposes of this opinion, claim 8 has been interpreted to depend from 
claim 7. 

Form PCT/1SA/237 (Box No. VIII) (January 2015) 
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WRII 1EN OPINION O THE 
€NTE€iNATIONAL SEARCHING AUTHORITY 

International application No. 

PCT/US laiss913 

Seppiemeertall 

to case the space to any o€ the precedigag boxes is not sufficient, 
Continuation of: 

-°-Suppierriental Box - Box V.2 - Citations and F.xpianations-*-

Claims 1-7, 11, 13, 17 and 1.9 €acks an inventive step under PCT Art€cie 33(3) as being obvious over Well 

Regarding Claim 1, Weil teaches an automated hydraulic fracturing system (10 - "hydreu€€c fracturing system", fig. 1; pare [0022], (0030B, 
comprising: 
a pump system (36 - "fracturing pump", fig. 1) tlu€dly coupled to a weilhead (41 - 'vraeil€aead assembly", fig. 1) to pump a fracturing fluid into 
the wellhead (pare (00223), wherein the pump is instrumented with a pump controller (pars [0022] - variable frequency drive COP3trOES motor 
39 which controls pump 36); 
a blender system (28 - "b€ender", fig. 1) fluidly coupled to the pump (See fig. 1), the blender mixing together one or more materials to form 
the fracturing fluid (pare (00221), wherein the blender is instrumented with a blander sensor (pare [0030] - 'in one example, a sensor is 
mounted near the blender discharge pump"); 
a source system (20 - "fluid source". 22 - line', 32 • "proppant source", 34 - "fine", fig. 1) for providing at least one of the one or more 
materials to the b€ender (pare (0022)); end 
a component (63 - "turbine generator', fig. 1; pare (00231), the component instrumented with at West one of a component sensor (pare 
€0030] - sensors 154 can be p€eced in the power end of the hydraulic fracturing fleet which inc€udes turb€ne 44 and generator 50) and a 
component controller, 
and a controller (160 - "controller", fig. 1; pant (0030]; pare (0023] - "var€able frequency drive"), wherein the controller controls a aspects of 
the automated hydraulic fracturing system based at least in part on automated Instructions (part (0030)), the automated instructions 
generated based on measurements rece€ved from the at least one of the b€ender sensor and the component sensor (pare (0030) 
"controller 160 can be used for sending control commands for operation of the system 10, and thus can utilize vibration information from 
sensors 154 to adjust control commands.") but does not speclilcalEy teach wherein the pump system or the source system have their own 
sensors; wherein the blender system or the source system each have their own control€er: or wherein each controller controls their own 
respect€ve aspect of the automated hydraulic fracturing system. 
However, Wei€ does teach that the sensors (154 - "sensors", fig. 1; pare (00301) can comprise multiple sensors located on mult€ple parts of 
the hydraulic fracturing system (pars (00301) and else teaches that the controller is able to control the entire system (pare [0030]). The 
separation and rearrangement of parts fa€€s within the ordinary skill of one in the art using routine experimentation and design principles. 
Accord€ngly, Et would have been obvious to one of ordinary skill in the art to provide the pump system and the source system with their own 
sensors and to provide the pump system, the blender system, the component and the source system with their own controllers in order to 
provide the information handling system with information about all components of the system as wel€ as improving the speed at which the 
controllers are able to actually control their respective aspect of the system. 

Regarding C€aim 2, We€l teaches the system of claim 1, where€n the pump system (35 "fractur€ng pump", fig. 1) comprises a motor (39 -
"motor', fig. 1) co+ntro€led by the pump controller (pars [0023] - "variable frequency drive") based at least In part on the automated 
instructions (pate (0022], [0030]), 

Regard€ng Claim 3, Well teaches the system of claim 1, wherein the blender (2.6 - "blender, fig. 1) comprises at feast one of a chemical 
pump (pare )0022] "b€ender 26 can have an onboard chemical additive system, such as with chemical pumps and augers."), a cooling 
system, an auger, a blender discharge pump, a valve, or en actuator, the at least one controlled by the b€ender controller based at least in 
part on the automated instructions (pars [0022], (0030I). 

Retarding Claim 4, Weil teaches the system of claim 1, where€n the source (20 • "fluid source", 22 - "line", 32 - "proppant source", 34 -
"line", fig. 1) comprises at least one of a gate, a valve, an actuator, a de€ivery belt, a delivery line (22. 34 - "iine", fig. 1; pare (0023]), or a 
chemical pump, the at least one controlled by the source controller based at least in part on the automated instructions (pare (0.0221 
[0030]1 

Regarding C€aim 6, Wei€ teaches the system of claim 1, wherein the component (53 - ̀ turbine generator', fig. 1; pare (0023]) comprises at 
least one of a turbine (44 "turbine", pars (0023)), a generator, a hydration unit, a distribution system, a fuel source, or a wellhead. 

Regarding Claim 6, Well teaches the system of claim 5, wherein the component sensor (pare [0030] - sensors 154 can be placed in the 
power end of the hydraulic fracturing fleet which includes turbine •44 and generates 50) measures at least one parameter associated with 
the turb€ne (44 - "turbine", fig. 1; pare [0023], [0030]), the generator, the hydration unit, the distribution system, the fuel source, or the 
wellhead, and the component controller (pam [0030]; see treatment of c€aim 1) controls at least one aspect of the turbine, the generator, 
the hydration unit, the distribution system, the fuel source, or the welifiead, based at least in part on the automated instructions (pare 
(0030]). 

Regarding Claim 7, Well teaches the system of claim 1, further comprising a central processing system (160 - 'controller', 156
"information handling system", fig. 1) configured to receive the measurements from the pump sensor, the blender sensor, the source 
sensor, and the component sensor, and generate the automated instructions based on the measurements (pare (0030); see treatment of 
claim 1). 

Regarding Claim 11, Well teaches the system of claim 9, but does not specifically teach wherein the control instruct€ons cause the one or 
more of the plurality of control devices to automatically adjust one or more of a flow rate, a pressure, power, motor speed, gates, valve, 
actuators, delivery lines and conveyance devices, pump rates, or cooling systems. Further, Wel€ does teach that the pressure or pump rate 
of the slurry can be adjusted by the pump system (36 - "pump", fig. 1; pare (0022]), that a sensor (154 - "sensor", f€g. 1) can be assoc€aated 
with the pump (pare (0030]) and that the controller is able to send control commands to operate the system. Accordingly, it would have 
been obvious to one of ordinary skill in the art that the pressure and flow rate of the pump system could be adjusted using the control 
instructions in order to allow for automatic adjustment of the pump, thus reducing the chances of user error. 
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Regarding Claim 13, Well teaches an automated hydraulic fracturing method (10 - "hydraulic fracturing system", fig. 1; pars (0022), (0030]), 
comprising: 
initiating a hydraulic fracturing operation using an automated hydraulic fracturing system (See fig. 1; pars (0022j), 
providing a first material (para [0022j - "fluid") for a fracturing fluid from a first source (20 - "fluid source", fig, 1) to a blender (2.8 - "b€ender". 
fig. 1); 
providing a second materiai (pare KX)22] - 'additives') for the fracturing fluid from a second source (24 - "additive seta-de, fig. 1) to the 
blender (pars [0022]); 
mixing the first material and the second materiel at the blender to form the fracturing fluid (See fig. 1; pare (₹1422]5, the blender comprising 
a blender sensor (pare [0030] - In one example, a sensor is mounted near the blender discharge pump") for measuring one or more 
parameters associated with the blender (pare (00301); 
providing the fracturing fluid from the blender to a pump (36 - "fracturing pump", fig. 1), the pump comprising a pump controf€er (pare 
(00221 - variable frequency drive controls motor 39 which contro€s pump 36) for control€ing one or more functions of the pump (pars 
[0022]); 
injecting the fracturing fluid from the pump into a welihead (41 - "wellhead assembly", fig. 1) coupled to a well (12 - 'water-is", fig. 1; pare 
(0022]); 
monitoring the one or more parameters via the blender sensor (para. [0030]); 
generating automated instructions for at least one of a controller (160 - "mintioller", fig. 1; pare (0030]) based at East in part on the one or 
more parameters (pare (0030]); and 
controlling at least one of the one or more functions of ₹he first source, the blender, or the pump via the controller or the pump coritrolier, 
respectively, based at least in part on the automated instructions (pars (0030)) but does not specifically teach wherein the first source or 
the pump each comprise their own sensor for measuring their respective parameters; wherein the first source or the blender have their 
own controller for controlling their respective functions, 
However, Weil does teach that the sensors (154 - "sensors", fig. 1; pars (0030)) can comprise multiple sensors located on multiple parts of 
the hydraulic fracturing system (pare j0030)) and also teaches that the controller is able to control the entire system (para [0030]). The 
separation and rearrangement of parts fe€is within the ordinary skill of one in the art using routine experimentation and design princip€es, 
Accordingly, it would have been obvious to one of ordinary skill in the art to provide the pump system and the source system with their own 
sensors and to provide the pump system, the blender system, the component and the source system with their own controllers in order to 
provide the information handling system w€th information about all components of the system as well as improving the speed at which the 
controllers are able to actually control their respective aspect of the system. 
While Well does not explicitly disclose the positive recitation of a method, the device taught by Weil is inheren₹ly used to perform the 
claimed method. Accordingly, it would have been obvious to a person having ordinary skill in the art to have utilized the system and 
teachings of Weil as a whole, effectively providing a method of use through enabling the use of an automated hydraulic fracturing wsterri. 

Regarding Claim 17, Well teaches the method of claim 13, further comprising: 
transmitting information (pars [0030]- Information sensed by sensors") derived from the one or more measured parameters to a remote 
control center (para. [0030] - "the IHS 156 communicates with the World Wide Web to allow for remote reviewing of the information"); 
receiving contro€ instructions from the remote control center; and automatically cortecifing at least one aspect of the hydraulic fracturing 
system based at least in part on the received control instructions (pars [0030] - HIS 156 and controller 160 are used to send control 
commands for the operation of the system which can be done remotely using the world wide web). 

Regarding Claim 19, Weil teaches the method of claim 13, further comprising: 
controlling a pressure or rate at which the fracturing fluid is injected into the we€ihead based on the automated instructions (para. [0022j - " 
in an example, the pressure of the slurry In line 33 ranges from around 30 psi to around 100 psi. The pressure of the slurry can be 
increased up to around 15,000 psi by pump 36."; para [0030] - 'controller 160 can be used for sending control commands for operation of 
the system 10, and thus can utilize vibration information from sensors 154 to adjust control commands1 
While We€l does not explicitly disclose the positive recitation of a method, the device taught by Well is inherently used to perform the 
claimed method. Accordingly, it would have been obvious to a person having ordinary skill in the art to have utilized the system and 
teachings of Wet as a whole, effectively providing a method of use through enabling the use of an automated hydrau€ic fracturing system. 

Claims 6, 14, 16, 15 and 20 lack an inventive step under PCT Article 33(3) as being obvious over Weil in view of US 2017/0226842 Al to 
Schiumberger Technology Corporation (hereinafter '3chiumberger) 

Regarding C€aim 6, Well teaches the system of claim 7 (Note: See Box Viii), but does not specifically teach wherein the central processing 
system is configured to generate alerts or notifications based on the measurements, the alerts or notifications indicating a condition of a 
certain component or operation. Further, Schlumberger teaches an automatic hydraulic fracturing system (See figs. 1 and 2; pare [0028], 
(0026]) comprising a source system (200 - "additive system', fig. 2; pars [0030]) instrumented with a source sensor (204 - "sensor", fig. 2; 
pare [00301) configured to generate alerts based on measurements indicating a condition of the source system (pare [0075], [0094 
(0094]). Accordingly, it would have been obvious to one of ordinary skit in the art to incorporate the alert sending function taught in the 
sensors of Schiumbarger into the sensors taught by Well in order to allow operators to quickly identify problem areas and fix said problems 
to maximize efficiency of the wellsite. 
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Regarding Claim 14. Watt teaches the method of da€m 13, but does not specifically teach the method further comprising: 
detecang that at ieast one of the one or ma: parameters it outside of an acceptable threshold: end 
autornaticeiiy stopping or adjusting at least one of the one or more ft:notions in response to the detection. 

Sotififfriberger teaches an automatic hydraulic frackifing system (See figs. 1 end pare [002.8),[0029]) corriprising a source 
system (200 'additive system.", fig. 2; pera pa30]) instrumented with a source sensor (204 'sensor', fig. 2; pare moD for detecting 

" that at ieaot one parameter is outside an accaptabie threshold ;paps 0142j, [0143D and automatically adjusting the a function in response 
(pans [0143] • a parameter is monitored (615, fig. 6), compared to a threshold (620, fig, 6) and an otttNit signet for con:roiling an additive 
system CM1pOnSfit is outputted). Accordirigiy, it would have bean obvious to .xie of ordinary sfilit in ?tae art to have the sensor send a signal 
and the controller read said signal and adjust the system as need be as taught by Schiumberger fee incorwated into the sensors and 
disritietler taught by Weil in order to allow for automatic adjustment of parameters without waiting operator intervention in ceder to 
maximize efficiency at the weltsite. 
While Weil, in view of Schiumberger. does not explicitly disc iose the positive recitation of a method, the device taught by Wail, in view of 
Schiumberger, is inherently used to perform the claimed rneRiGfi. Accordingly, it would have been obvious to a person having ordinary 
skill in the art to have utitixed the system and teachings of Well, in view of Schiumberger, as a whole, effectively providing a method of use 
through enabling the use of err automated hydraulic fracturing system. 

Regarding Claim 1$. We€l teaches the method of claim 13. but does not specifically teach the method further comprising: 
detecting that at ieast one peiformance issue of the automated hydraulic fracturing system: and 
providing troubleshooting codes or alerts of one or more sources of the performance Issue. 
Further, Schlumberger teaches an automatic hydraulic fracturing system (See figs. 1 and 2: pant f,0028), [0029D ceirt ing a source 
system (200 • "additive system" lig. 2; pare [0 slid) instru:nertws with a source sensor (204 - 'serser.e, fig. 2: pare 50030); configured to 
detect at least one performance issue of the source system and provide troubte shooting codas or alerts ii-idicative of the performance 
issue (pare (007g [0090], [00941, p39t:1). An....ordingly, it would have been obvious to one of ordinary si£ili in the art to incorporate the alert 
sending function and troubleshooffng catief§ taught in the sensors of Schlumberger into the sensors taught by Well in order to allow 
operators to quickly identity problem areas and fix said problems to maximize efficiency of arse :w-AsiSfs. 
While Well, in view of Schiumberger, does not explicitly disclose ft-,t-u• recitation of a method, the device taught by Weli• in view of 
Schtumberger, is inherently used to pfgiberF1 the CieiefF5d method. Accordingly, it would ha'v t.:ef.:ft obvious to a person having ordinary 
skill in the art to have iniiized the system and teachings of Weil, in view of Schiumberger, as a whole, effectively providing a method of use 
through enabling the use of an automated hydraulic fracturing system. 

Regarding Claim 16, Well teaches the method of claim 13. but does not specifically teach the method further comprising: 
autorriaticaiiy starting, stopping, or adjusting the rate of deilvofy of the first material front the first source to the blender based at least irs 
part on the automated instructions. 
Further, Schiumberger teaches air automatic hydraulic fracturing system (See figs. 1 and 2; pare ima:j. iGil2i1j) comprising a source 
system (200 "eirlditive eyetrert", fig. 2; pare iTr0301) instate:tented with a soul-ire sensor (204 'sensor, fig. 2; Para 10030)) for detectino 
that at least one parameter is outside an acceptebie thresh aid (pare f,9142], [0143D are autontaticaliy adjusting the a function in response 
(pare f,G1433- a parameter is monitored ;615, fig. 6), compared to a threshold (620, 0) d'grKi an output signet for controlling an additive 
system component is outputted). Accordingly, it would have been obvious to one of ordinary in the art to have used the teachings of 
&Nun:barrier to have the source sensor and the blender orator taught by WO be used to monitor flow parameters and automatically 
adjust the flow rate if one of the sensors senses a perar£retei outside the threshold in order to allow for automatic adjustment of parameters 
without waiting on operator intervention in order to maximize efficiency at the wcilsite. 

Well, in view of Schiumberger, noes not explicitly disclose the positive recitation of a method, the dev€ce taught by Weil, in view of 
Schiumberger, is inherently used to perform the claimed method. Accordingly, it would have been obvious to a person having ordinary 
skill in the art to have utilized the system and teachings of Weil, in view of Sch€umberger, as a whole, effectively providing a method of use 
through enabling the use of an automated hydraulic fracturing system, 

Regarding Cialrit Well teaches the method of claim 13, further comprising: 
providing the fractinrig fluid from the blender to e plurality of pumps ;See fig. 1; pare (00221); 
providing  the fracturing fluid from the plurality of pumps to a distribution system (42 - "discharge piping", fig. 1; pare f0022)); 
linecting the fracturing Pistil from the distribution system into the welibore (See fig. 1; pare 0221); but does not specifically teeth the 
method comprising 
autornaticaliy adjusting individual pressures or pump rates of the plurality of pumps and/or a pressure or pump rate of the distribution 
system hosed on tie automated instructions. 
Fiirther. Schitirriberger teaches art automatic hydraulic fracturing system (See figs. 1 and 2; pare (002$], (00201) comprising a source 
system (200 - "additive system'. fig. 2; pare (3030]) instrumented with a source sensor (204 - "sensor', fig. 2; rare 10030j} fo detecting 
that at least one parameter is outside an acceptable threshold (pare (0142], (0143]) and automatically adjusting the a function in response 
(parrs j.0143] - a parameter is monitored fig. 6), compared toe threshold (620, fig. 6) end an output signal ter controlling an additive 
system component is outputted). Accordingly, it would have been obvious to one of ordinary skill in the, art to have used the teachings o₹ 
Schlumberger to have the pump sensors taught by Weil be used to monitor flow parameters and automatically adjust the flow rate of one 
of the pumps based on the instructions in order to allow for automatic adjustment of parameters without waiting on operator intervention in 
order to maximize efficiency at the welisite. 
While Well, in view of Schiumberger, altars not explicitly disclose the positive recitation of a method, the device taught by Weil, in view of 
Schiumberger, is inherently used to perform the claimed method. Accordingly, it would have been obvious to a person having ordinary 
skill in the art to have utilized the system and teachings of Well, in view of Schlumberger, as a whoie, effectively providing a method of use 
through enabling the use of an automated hydraulic fracturing system. 

--'-Cont€nued in next Supplemental 

Form 'KT/ISA/237 (Supplemental Box) (January 2015) 
LIBERTY EXHIBIT 1002, Page 791



WRI I IEN OPINION OF THE 
INTERNATIONAL SEARCHINO AUTHORITY 

International application No, 

PCTAIS If#155913 

Supplemental Box 

In case the space in any of the preceding boxes is not sufficient, 
Continuation or. 
-. .-Supoierriental Box - Box V.2 - Citations and Explanations-"-

Claim 15 lacks en inventive step under PCT Article 33(3) as being obvious over We€t in view of Schlumber}1er in view of US 201110247878 
Al to Rasheed 

Regarding C€aim 15, Wet teaches the method of claim 13, but does not specifically teach the method further comprising: 
detecting, substandard performance #B one or more areas of the atitornated hydradic fracturing system; 
amornaticaity tratibleshooting the automated hydrauilc fracturing system based on iive data from a plurality of sensors or previous data 
CON3C1Oti by the sensors; 
determining one or more causes or edispec₹ed causes of the substandard performance; and 
automatic:v.4y adjusting one fy- more corrit.vments of the automated hydrautc fracturing system to resolve the substandard performance. 
Further, Sohlurnherger teaches an automatic hydraulic fracturing system (See figs. I and 2; pare [0028i,11.)029.1) drinprising e :source 
system (200 - 'additive system', tad. 2*, pant (f.t030)) instrumented with a source sensor (204-- "sensor°, fig. 2: pars [0030D configured to 
detect substandard performance of the E,,,FEltatti (pare (0094). (0099)) and ailows for trouble shooting based on the data from the Fili.F3sors 
(pare Pr:MI. (iXr38]) to determine the cause of the E.-tiiintanclatd performance and automatically adjusts the system to resolve h (pare 
(01421,10143)), Accordingly, it would have been obvious to one of ordinary skit in the art to incorporate alert sending fufr:4i0:1 and 
troubleshooting codes taught in the Scinl.S. 3 of Schtumberger into the sensors taught by Wet€ in oast to allow oosiotors to quickly identity 
problem areas arid fix said problems to rr;exirsize ef€iciency of the 
Rather, arty combination of the above reterericea fella to teach wherein the troubleshooting is done automaticaliy. However, Rasheed 
teaches a system (See fig. 1; earn '..:"..K.S75)) comprising sensors (76 - 'vibration sensor", fig. 3; pare (3075)) wherein when the sensor
thitecii; substandard performarios, the problem is ainomaticaliy trsstsb€eshooted (pare W411,(0066), i0080D. Accordingly, it would have 
been obvious to one of °Min.-sty skit in the art to one the automatic troubleshooting taught by Resheed in the system taught by Wet, in 
view of SchitsTiberger, instead of the manual troubleshooting in order to reduce the need for operator intervention and maximize the 
efficiency of the wallet's. 
While Weil, in view of Schiurnberger and Rasheed, does net explicitly disclose the positive recitation of a method, the device taught by 
Wet, in t4aw nt Boleumbarger and Rasheed, is inherently used to perform the claimed method. Accordingly, it would have been obvious 
to a person having ordinary skill in the art to have (diked the system and teachings of Weil, in view of Schiurnberger and Rasheed, as a 
whole, effectively providing a method of use through enabling the use of en automated hydraulic fracturing system. 

Claims 1.20 have industrial applicability as defined by PCT Article 33(4) because the subject matter can be made or used by industry. 
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international publication (Rules 90his. I and 90ber.3). 
Within 19 months from the priority date, but only in respect of some designated Offices, a demand for international preliminary 
examination must. be filed if the applicant wishes to postpone the entry into the national phase until 30 months from the priority 
date (in some Offices even later); otherwise, the applicant must, within 20 months from the priority date, perform the 
prescribed acts for entry into the national phase before those designated Offices. In respect of other designated Offices, the 
time limit of 30 months (or later) will apply even if no demand is filed within 19 months. For details about the applicable time 
limits, Office by Office, see www.wipo.intepctlen/textsitimeiintits.html and the PCT Applicant's Garde, National Chapters. 
Within 22 months front the priority date, the applicant may request that a supplementary international search be carried 
out by a different International Searching Authority that offers this service (Rule 45 bis.1). The procedure for requesting 
supplementary international search is described in the PCT .Applicant's Guide, International Phase, paragraphs 8.006-8.032, 

Name and mailing address of the ISA/US 
Mat Stop PCT, Ann: inivers 
Commissioner for Patents 
P.O. Box 1450, Aiexandria, Virginia 22313.1450 
Facsimile No. 671413'8300

Form PCT/ISA/220 (July 2014) 

Authorized officer 

Lee W. Young 

PCT Hotpdesk: S71-272-430.7, 

T elep hone No. Pel OSP:571-272-7774 
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PATENT COOPERATION TREATY 

PCT 
INTERNATIONA.I., SEARCH REPORT 

(PCT Article 18 and Rules 43 and 44) 

Applicant's or agent's file reference 

047156.500032 

International application No. 

PCT/US 18/57530 

Applicant 
U.E. WELL SERVICES, LLG 

FOR FURTHER see Form PCT/€SAJ220 
as well as, where applicable, item 5 below. ACTION 

International filing date (day/month/year) 1 (Earliest) Priority Date (dayknonth4kiar) 

25 October 2016 (25.10.2018) i 25 October 2017 (25.10.2017) 

This international search report has been prepared by this International Searching Authority and is transmitted to the applicant 
according to Article 18. A copy is being transmitted to the International Bureau. 

This international search report consists of a total of   sheets. 

It is also accompanied by a copy of each prior art document cited in this report. 

I . Basis of the report 

a. With regard to the language, the international search was carried out on the basis of: 

El the international application in the language in which it was filed. 

El a translation of the international application into   which is the language of 
a translation furnished for the purposes of international search (Rules 12.3(a) and 23.1(b)). 

b. ri This international search report has been established taking into account the rectification of an obvious mistake 
authorized by or notified to this Authority under Rule 91 (Rule 43.6bis(a)). 

c. With regard to any nucleotide and/or amino acid psenee disclosed in the international application, see Box No. I. 

2. I Certain claims were found unsearchable (see Box No. I1). 

3. U Unity of invention is lacking (see Box No. 111). 

4. With regard to the title, 

rgi the text is approved as submitted by the applicant. 

• the text has been established by this Authority to read as folio vs: 

5. With regard to the abstract, 

the text is approved as submitted by the applicant. 

ED the text has been established, according to Rule 38.2, by this Authority as it appears in Box No. IV. The applicant 
may, within one month from the date of mailing of this international search report, submit comments to this Authority, 

6. With regard to the drawings, 

a. the figure of the drawings to be published with the abstract is Figure No. 1 

  as suggested by the appl€cant. 

XI as selected by this Authority, because the applicant failed to suggest a figure. 

E us selected by this Authority, because this figure better characterizes the invention. 

h. El none of the figures is to be published with the abstract. 

Form PCT/ISA/210 (first sheet) (January 2015) 
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INTERNATIONAL SEARCH REpowr international application No. 

PCT1US 18157539 

I A. CLASSIFICATION OF SUBJECT MATTER 
i PO(8) E21B 44100, E216 43/26, E21B 43/267 (2018,01) 
CPC - E216 44100; E21B 43128, E216 43/267 

According to laterarational Patent CliMinGation (IPC)  or to both national claSsification and 1PC _ 

FIELDS SE-ARCHED 

Minimum documentation searched (classification system followed by classification symbols) 

See Search History Document 

I Documentation searched ether than minimum documentation to the extent that such documents are included in the fields searched 

i See Search History Document 

r Electronic data base consulted during the interrittrionel search (name of data base and, where p,acticabl€, search tenths used) 

See Search History Document 

C. DOCUMENTS CONSIDERED TO BE RELEVANT 

A 

A 

Citation of doe"°"cent, with indication, where a.ppropriate, of the relevant passages Relevant to claim No. 

US 201110037717 Al (US Wall SeiliiCtiS LLC) 9 February 2017 (09.02.2017) Erillre document 1, 3, 7,14-16 
especially pare r00221. (00241, (0030) and llga. 1-2 

2, 4-6, 6-13, 17-20 

WO 2016/160458 Al (Schicimbet ger Technology Corporation) 6 October 2016 (06.10.2016) 
Entire document especially pare 100281, (0038). (0039) ant; figs. 1, 2, 5 and 7 

US 201610032703 Al (US Weil Services LLC) 4 February 2016 (04,62.2016) Entire document 
especially pars (0014), (00231. [0063)400641 and fig. 1 

US 2017/0226842 Al (Sobitin-iberger Technology Corporation) 10 August 2017 (10.08.2017) 
Entire document especiaily pars (0028)-(00303, [0.075j, (00901, [00941. [0119) and fig, 2 

US 2016/0256267 Al (Sletosart 8. Stevenson, L.LC) 8 September 2016 £08.09.2015) Entire 
document 

US 201510144336 Al (Data Automated Vilater Systems, LW) 26 May 2.015 (28_05.2015) Entire 
document 

US 201610208.595 Al (Tang et al.) 21 July 2016 (2.1.07,2016) Entire document 

US 201510075778 Al (Halliburton Energy Services, inc.) 19 March 2015 (19.03.2015) Entire 
document 

Further documents are listed in the continuation of BOX C. 

F. Special categories of cited documents: 
"A" document defining the general state of the art which is not considered 

to he of particular relevance 
" earlier application or patent but published on or utter the international 

filing date 
1? document which may threw doubts on priority claini(s)or which is 

cited to establish the publication date of another citation or other 
special reason (as specified) 

"O" document referring to orai disciostrre, use, exhib€tion cr other 
means 

"P" document published prier to the international filing date but later than 
the priority Oats claimed 

Dote of the actual comphstion of the international s—wch t Date o£ mailing to the international search report 

12 December 2016 0 j A 2019 

See patent family annex. 

2, 4-6, 8-12, 17.20 

9, 10, 13, 20 

12,13 

1-20 

1-20 

1-20 

1-20 

"T" later document published after the init MatieY:81filing date or Priority 
date and not in conflict with the application but cited to understand 
the priecipte or theory underlying the invention 

document of particular relevance; the claimed invenrinn cannot be 
considered novel or cannot be considered to involve an inventive 
step when the de,—,,,crit is taken alone 

"Y" document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or mote other such documents, such combination 
being obvious to a person skilled io the art 

"&" document 7,.;3Wibiff of the sane patent family 

Name and mailing address of the ISA/US 

Mail Stop POT, Alen: ifiWUS, Commissioner for Patents 
P.C. Sox 1450, Atexancide, Virginia 22313-1450 

PCT HaipdesK S71-272-43i. 
Facsimile No. 571-'273-8300 PCT OSP:  01-07247 

Form PCTILSA/2 0 (second sheet) (January 2015) 

Authorized officer: 

Lee W. Young 
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PATENT COOPERATION TREATY 

Frorn the 
IN f tRNATION.AL SEARCHING AUTHORITY

To: TAYLOR P. EVANS 
HOGAN LOVELLS US LLP 
609 MAIN STREET, SUITE 4200 
HOUSTON, TX 77002 

n 4." f- r 

WRITTEN OPINION OP THE 
INTERNATIONAL SEARGUNCi AUTHORITY 

(PCT Rule 4his, ) 

rDate of mailing 

0 4 ! A N i 019 I . i ,,,„p,„„tieyar.) ,,, ri,i'l . . 

r AppliCatiCS or agent's tile reference FOR FURTI-IEll ACTION 

L047158.600032 See paragraph 2 he€ow 

International application No. --- 1 International filing date (doOweeth,•year:) Priority date (daylinonthlyea) 

POT/US 18/57539 25 October 2018 (25.10.2018; 125 O?....-tcber 2017 (25.10.2017) 
t..._  I__ 

IPC' inmmatioulli Patent Classification (IPC) or both national classification and 
pi-,(8) .. E21B 44100, E218 43/26, E'2 113 43/267 ( 418.01) 

jcpc . E216 44/00, E21B 43/26, E218 43/26? 

Applicant U.S. WELL SERVICES, LL.C 

I. This opinion contains indications relating to the following items: 

E 

1 

Box No. Basis of the opinion 

Box No. It Priority 

Box No. Ill Non-establishment of opinion with regard to novelty, inventive, step and industrial applicability 

Box No, IV Lack of unity of invention 

Box No. V Reasoned statement under Rule 43 bis. t(a)(i) with regard to novelty, inventive step and industrial applicability; 
citations and explanations supporting such statement 

Box No, VI Certain documents cited 

Box No. VII Certain defects in the international application 

Box No. VIII Certain observations on the international app€ication. 

2. FURTHER ACTION 

€f a demand for international preliminary examination is made, this opinion will be considered to be a written opinion of the 
international Preliminary. Examining Authority ("IPEA") except that this does not apply where the applicant chooses an Authority 
other than this one to be the IPEA and the chosen TEA has notified the International Bureau under Rule 6d. bis(b) that written 
opinions o this International Searching Authority wilt not be so considered. 

f this opinion is, as provided above, considered to be a written opinion of the IPEA, the applicant is invited to submit to the IPEA 
a written reply together, where appropriate, with amendments, before the expiration of 3 months from the date of mailing of Form 
PCIASA/220 or before the expiration o`22 months from the priority date, whichever expires later. 

For forthe.r options, see Form PCT/ISA/220. 

Name. and mailing address oldie ISA/US Date f.3f cos' -ipletion of this opinion 
Mal stop POT, Alin: S.PifliS 
t:"..irnmissioner fca F-knents E 12 December 2018 P.O. Sex Idf.ie, Alftaandila. Virginia 22313-14Zi0 

Facsimile No, 571-27S-8300 

Form PcrnSAi2.37 (cover sheet) (jartuaty 2015) 

I Authorized officer 

Lee W. Young 

PCT esi:,; 571.272-4ND 
PCT 05P: sri-zzz-r7,4 
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WRITTEN OPINION OF TI€E 
INTERNATIONAL SEARCHING AUTHORITY 

Box No. I Basis of this opinion 

International application No. 

PCT/US 16/57539 

I. With regard to the language, this opinion has been established on the basis of: 

the international application in the language in which it was filed. 

a translation of the international application into   which is the language of a translation 
furnished for the purposes of international search (Rules 12.3(a) and 23.1(b)). 

This opinion has been established taking into account the rectification of an obvious mistake authorized by or notified to 
this Authority under Rule 91 (Rule 43ins.1(a)). 

With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this opinion has 
been established on the basis of a sequence listing: 

a. Ej forming part of the international application as filed: 

in the form of an Annex C/ST.25 text file. 

on paper or in the form of an image file. 

b furnished together with the international application under PCT Rule 13ter.1(a) for the purposes of international 
search only in the form of an Annex C/ST.25 text file. 

c. furnished subsequent to the international filing date for the purposes of international search only: 

E .1 in the form of an Annex CIST.25 text file (Rule 13ter. I (a)). 

El on paper or in the form of an image file (Rule l3ter.1(b) and Administrative Instructions, Section 713). 

In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, the required 
statements that the information in the subsequent or additional copies is identical to that forming part of the application as 
filed or does not go beyond the application as filed, as appropriate, were ihrnished. 

5, Additional comments: 

Form PCT/ISA/237 (Box No. 1) (January 2015) 
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Box firs. 

WRITTEN OPINION OF THE 
INTERN/  SEARCIFING AUTA HORITY 

International application No. 

POT/U$ 18/57539 

Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting; such statement 

Statement 

Novelty (N) Claims 1.20  YES 

etRiTSIS None NO 

Inventive step (IS) Claims Nona  v v W W YES 

Claixris 1-20 NO 

industrial applicability (IA) Claims 1 20 YES 

Claims Nona NO 

2. Citations and explanations: 
Claims 1, 3, 7 and 14.16 lack an inventive step under POT Art₹cle 33(3) as being obvious over US 2017/0037717 Al to US We₹l Services 
LI.C (hereinafter 'Well717') 

Regarding Claim 1. Weil717 teaches a hydraulic fracturing system (10 - "hydraulic fracturing system", fig. 1; pare 100221, [00301), 
comprising: 
a plurality of pumps (36 • "fracturing pump", fig.. 1; pare (00241; see fig, 2) positioned at a weileite (12 - "weiibore", fig. 1) and configured to 
pressurize a fracturing fluid (pare [00223): 
a distribution system (38 - "line", 42 - "discharge piping", 76 - "suction manifold", 60 • "discharge manifold", figs. 1 and 2) fluidly coupled to 
receive and consolidate fracturing fluid from the plurality of pumps for injection (pare (0024)) into a wellhead (41 - "wellhead assembly", fig. 
1); and 
a control system (154 - 'sensors", 158 - "information handling system", 160 "controller", 156, 162 - "communication means", fig. 1; pars 
[0030)) comprising: 
a plurality of corcirg dovicos (154 %tomcat". fig. 1) configured to rriegSVO one or more parameters (pars 100301); 
one or more processing devices (156 - 'information handling system', fig. 1) configured to receive and analyze the one or more 

- parameters measured by the plurality of sensing devices and generate control instructions based at least in part on the one or more 
parameters (pare [00301); and 
one or more control devices (160 "controller', fig. 1) configured to receive the control instructions and control one or more aspects based 
on the control instructions (pare [0030)) but does not specifically teach wherein the control system measures a parameter or controls 
aspects of the pumps and the distribution system. 
However, Weil717 does teach that the sensors (154 - "sensors", fig. 1; pars [0030]) can comprise multiple sensors located on multiple 
parts of the hydraulic fracturing system (pare [0030]) in order to adjust control commands for the system (para 100301). Accordingly, it 
would have been obvious to one of ordinary skill in the art to include sensors on the pumps and distribution system in order to allow for 
constant monitoring and adjustment of fracturing fluid entering wellhead because the pumps and distribution system are key members of 
the hydraulic fracturing :system, 

Regarding Claim 3, Well717 teaches the system of clalm 1, wherein the plurality of pumps or the distribution system (38 - line', 42 -
'discharge piping", 76 - "suction manifold". 80 - "discharge manifold". figs. 1 and 2) includes at least one of a gate, valve, actuator, motor, 
suction pipe, discharge pipe (42 "discharge piping", fig. 1). engine, transmission, or temperature regulation device, controllable via the 
one or more control devices (160 "controller', fig. 1; pars [00301- controller 160 uses measurements from sensors 154 to adjust control. 
commands. Since the pump and distribution system has sensors now, they can be monitored and controlled by the controller 160). 

Regarding Claim 7, We₹1717 teaches a hydraulic fracturing method (10 - "hydraulic fracturing system", fig. 1: pare [00221, [00301), 
comprising: 
providing a fracturing fluid (pars [0022)- line 38 prov₹des a fracturing slurry to pumps 36) to a plurality of pumps (36 -'fracturing pump', 
fig. 1; pars [0024]; see fig. 2); 
pumping the fracturing fluid (pare [0022)) into a distribution system (38 "line", 42. - "discharge piping", 76 - "suction manifold", 80 -
"discharge manifold", figs. 1 and 2); 
injecting the fracturing fluid (pars (0022)) into a wellhead (41 - "wellhead assemb₹y', f₹g. 1); 
measuring one or more parameters (pars 10030)) of the plurality of pumps, the distribution system, or the wellhead via a plurality of 
sensing devices (154 "sensors', fig. 1; pars [0030)) ₹nstrumented thereon (See fig. 1); 
generating automated instructions (pare [00301- Information handling system 156 generates instructions) for one or more control devices 
(160 - "controller". fig. 1) based at least in part on the one or more parameters (pare [0030]); and 
controlling one or more functions of the plurality of pumps, the distribution system, or the wellhead based at least in pan on the automated 
instructions (para[00301 - controller 160 controls the devices based on the instructions of the information handling system which is based 
on the parameter measurements of sensors 154). 
While Well717 does not explicitly disclose the positive recitation of a method, the device taught by Well717 is inherently used to perform 
the claimed method. Accordingly, it would have been obvious to a person having ordinary skill in the art to have utilized the system and 
teachings of Well717 as a who₹e, effect₹vely providing a method of use through enabling the use of an automated hydraulic fracturing 
system. 

-"-Continued in Supplemental Box-"-

Form PCT/1S.A/237 (filox No. V) (January 2015) 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

Box No. VIII Certain observations on the, international application 

international application No. 

PCTAJS 16/57539 

i The following observations on the clarity of the claims, description, and drawings or on the question whether the claims are tittly 
supported by the description, arc made: 
Claim 16: The term 'the distribution system' is confusing and lacks proper antecedent basis. The term is properly introduced in claim 15. 
As written, claim 16 depends from claim 17. Accordingly, for purposes of this opinion, claim 16 has been interpreted to he dependant on 
claim 15. 

Form PCT/ISA/237 (Box No. VIII) (January 2015) 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

Supplemental Box 

In case the space in any of the preceding boxes is not sufficient. 
Continuation of 

-"-Supplemental Box - Box V.2 - Citations and Explanations-"-

International application No. 

PCT/U5 16/57539 

Regarding Claim 14, We€€717 teaches a hydraulic fracturing method (10 -'"hydraulic fracturing system", fig. 1; pars 10022), 100301). 
cormeisine: 
receiving a first data from a first sensing device (154 "sensors", fig. 1; pare (0030); see how one sensor 154 is located on the wellhead 
assembly 41) of a hydraulic fracturing system (10 - "hydraulic fracturing system", fig. 1); 
receiving second data from a second sensing device (154 - "sensors", fig. 1; pare [0030) - a sensor 154 can be pieced near blender 
discharge pump) of a blender system (28 - "b€ender", fig. 1) of the hydreuto fracturing system, the blender system mixing together 
materials to form a fracturing fluid (pare [0022] "fracturing slurry") and delivering the fracturing fluid to a pump system (36 • "pumps", fig. 
I; pare (00221), and the second data indicative of a condition of the blender system (pare [0030)): 
generating automated instructions pare [0030) - informat€on handling system 156 generates instructions) for one or more control devices 
(160 - "controller', f€g. 1) of the blender system based at €east in part on the first and second data (pare [0030]); and 
controlling ore or mare functions of the blender system based at least in part on the automated instructions (pare (0030) - controller 160 
controls the devices based on the instructions of the information handling system which is based on the parameter measurements of 
sensors 154) but does not specifically teach wherein the first sensing device measures data indicative of a condition of the pump system. 
However, Well717 does teach that the sensors (154 - "sensors", fig. 1; pare [0030]) can comprise multiple sensors located on multiple 
parts of the hydraulic fracturing system (pars 100:301) in order to adjust control commands for the system (pars (0030)). Accordingly. €t 
would have been obv€ous to one of ordinary skill €n the art to include sensors on the pumps for monitoring a condition thereof in order to 
allow for constant monitoring and adjustment of fracturing fluid entering wellhead because the pumps and distribution aytitorn one koy 
members of the hydraulic fracturing system. 
While Weli717 does not exp€icitly disclose the positive recitation of a method, the device taught by Well717 is inherently used to perform 
the claimed method. Accordingly, it would have been obvious to a person having ordinary skill in the art to have utilized the system and 
teachings of Well717 as a whole, effectively providing a method of use through enabling the use of an automated hydraulic fracturing 
system. 

Regarding Claim 15, VVell717 teaches the method of claim 14, wherein the pump system comprises: 
one or more pumps (36 - "fracturing pump", fig. 1; pars [0024j; see fig. 2); and 
a distribution system (35 - "line", 42 - "discharge piping", 7£ - ,:suction manifold", 80 - "discharge manifold", figs. 1 and 2) that receives and 
conso€€dates the fracturing fluid from the one or more pumps (pare [0024]) for injection into a wellhead (41 - "wellhead assembly", fig. 1). 
While Well717 does not explicitly disclose the positive recitation of a method, the dev€ce taught by Weli717 is inherently used to perform 
the claimed method. Accordingly, it would have been obvious to a person having ordinary skill in the art to have utilized the system and 
teachings of Well717 as a whole, effectively providing a method of use through enabling the use of an automated hydraulic fracturing 
system. 

Regarding Claim 16, Well717 teaches the method of CUM 15 (Note: See Sox Viii), but does not specifically teach the method further 
comprising: 
controlling one or more functions of the distribution system based on the automated instructions. 
However, Well717 does teach that the sensors (154 - "sensors", fig. 1; pars [003 ) can comprise multiple sensors located on multiple 
parts of the hydraulic fracturing system (pars [0030]) in order to adjust control commands for the system (pars [0030]). Accordingly, it 
would have been obvious to one of ordinary skill In the art to include sensors on the distribution system and allow the controller to control 
functions based on readings from the sensors in order to allow for constant monitoring and adjustment of fracturing fluid entering wellhead 
because the pumps and distribution system are key members of the hydraulic fracturing system. 
While Wel:717 does not explidtly disclose the positive recitation of a method, the device taught by Well717 is inherently used to perform 
the claimed method. Accordingly, it would have been obvious to a person having ordinary ski€l in the art to have utilized the system and 
teachings of Weli717 as a whole, effective€y providing a method of use through enabling the use of an automated hydraulic fracturing 
system, 

Claims 2, 4-6.8. 11 and 17-19 lack an inventive step under ?CT Article 33(3) as being obvious over Weli717 in view of WO 2016/160458 
Al to Schlurriberger Technelogy Corporation (hereinafter *Schiureberger456') 

Regarding Claim 2, Wellt17 teaches the system of claim 1, wherein the plurality of sensing devices (154 - "sensors". fig. 1) are installed on 
the plurality of pumps and the distribution system (pare (00301; See treatment of claim 1), but does not specifically teach wherein the 
sensing devices include at least one of flow sensors, accelerometers, pressure transducer, or tachometers. Further, Schlumberger458 
teaches a hydraulic fracturing system (100 - "welleite system". fig. 1; pars [00251) comprising a plurality of pumps (241, 242 • "high 
pressure pump units", fig. 2; pare [0038]) comprising a plurality of sensing devices (244, 245, 246, 247 - "flow sensors', fig. 1; pare [0039j) 
in commun€cation with a controller. (410 "controller", fig. 2; pars [0049]). Accordingly, it would have been obvious to use the flow sensing 
devices taught by Schlumberger458 in association with the pumps and controller taught by Well717 in order to allow the control system to 
quickly identify which pumps are operating efficiently and which may require maintenance. 

-*-Continued in next Supplemental Box-*-

orrn PCTASA/237 (Supplemental Box) (January 2015) 

LIBERTY EXHIBIT 1002, Page 803



WRITTEN OPINION OF TICE 
INTERNATIONAL SEARCHING AUTHORITY 

Supplemental Box 

Intetnational application No. 

PCT/US 18/57539 

In case the space in say of the preceding boxes is not sufficient. 
Continuation of: 

-*-Supplemental Box - Sox V.2 - Citations and Explanations-"-

Regarding Claim 4, WeII717 teaches the system of claim 1, further comprising: 
a suction line (76 - "suction manifold", fig. 1) thneugh which fracturing fluid Is supplied (pare [0024)); and 
a discharge line (80 - "discharge line", fig, 1) through which fracturing fluid is discharged (pars (002.4)), but does not specifically teach 
wherein the plurality of sensing devices includes one or more flow sensors configured to measure flow through the suction line and the 
discharge line. 
Further, Schiumberger456 teaches a hydraulic fracturing system (100 - "weilsite system", fig. 1; pare [0028]) comprising a plurality of 
pumps (241, 242 - "high pressure pump units", fig. 2; pars 9G38]) comprising a plurality of sensing devices (244, 245. 246, 247 "flow 
sensors", fig, 1; pare (0039]) in commun€cation with a controller (410 - "reentrailer, fig. 2; pars [0049]). Accordingly, it would have been 
obvious to use the flow sensing devices taught by Schlumberger458 in association with the pumps, suction tine, discharge line and 
controller taught by Weil717 In order to allow the control system to quickly identity which pumps are operating efficiently and which may 
require maintenance. 

Regard€rig Claim 5, Weli717 teaches the system of claim 1, further comprising: 
one or more blenders (28 "blender", fig. 1) configured to mix together one or more materials to form the fracturing fluid (pare [0022]), 
wherein the fracturing fluid is provided from the blender to the plurality of pumps vie a manifold (38 - fig. 1), but does not speciticaily 
teach wherein the plurality of sensing devices includes one or more pressure or flow sensors for measuring flow and/or pressure 
conditions at the one or more blenders, the manifold, the plurality of pumps, or tho diotriburion eyritorn. 
Further, Schlumberger458 teaches a hydraulic fracturing system (100 - "wellsite system", fig. 1; pare [0028)) comprising a plurality of 
pumps (241, 242 - "high pressure pump units", fig. 2; pars [0038]) comprising a plurality of sensing devices (244, 245, 2.46, 247 - "flow 
sensors", fig, 1; pare [0039]) In communication with a controller (410 - "controller", fig. 2; pare [0049)). Accordingly, it would have been 
obvious to use the flow sensing devices taught by Schlumberger458 in association with the pumps and controller taught by Wel1717 in 
order to allow the control system to quickly identify which pumps are operating efficiently and which may require maintenance. 

Regarding CUFFS 6, Wen717, In view of Schiumberger458, teaches the system of claim 5, and Well717 further teaches that the one or 
more control device (Well717: 160 - "controller", fig. 1) is configured to control the one or more blenders, the manifold, the plurality of 
pumps and the distribution system based on the flow and/or pressure conditions (pare [0030] - controller 160 controls the devices based 
on the instructions of the information handling system which is based on the parameter measurements of sensors 154). 

Regarding Claim 8, Weli717 teaches the method of claim 7, but does not specifically teach further comprising: 
detecting that a first parameter of the one or more parameters is outside of are acceptable threshold, wherein the first parameter is 
associated with a first pump of the p€ur'ality of pumps; and 
automatically adjusting or turning off the first pump. 
Further, Schiumberger458 teaches a hydraulic fracturing method (See fig. 5: pars [0061]) comprising a system (100 - "welisite system", fig. 
1; pant [0028]) comprising a plurality of pumps (241, 242 "high pressure pump units", fig, 2; pars [00361) comprising a plurality of sensing 
devices (244, 245, 246, 247 - "flow sensors", fig. 1; pare [0039)) wherein the method comprises detecting that a parameter associated with 
the plural€ty of pumps is outside err acceptable threshold (pare 100901) and automatically turning the pump off (pare [0090]). Accordingly, it 
would have been obvious to one of ordinary skil€ in the art to use the method of shutting off a pump when a parameter Is outside an 
acceptable threshold as taught by Schiumberger458 with the hydraulic fracturing method taught by Weil717 in order to ensure that no 
faulty pumps continue to operate and create dangerous working conditions at the weilsite. 
While Weil717, in view of Schlumberger458, does not explicitly disclose the positive recitation of a method, the device taught by Well717, 
in view of Schlumberger458, is inherently used to perform the claimed method. Accordingly. it would have been obvious to a person 
having ordinary skill in the art to have utilized the system and teachings of Well717, in view of Schiumberger458, as a whole, effectively 
providing a method of use through enabling the use of an automated hydraulic fracturing system. 

Regarding Claim 11, Wel1717 teaches the method of claim 7, but does riot specifically teach the method further compr€sing: 
determining that the one or more parameters are indicative of a potential failure condition; and 
determining a source of the potential failure cond€tion. 
Further, Schiumberger456 teaches a hydraulic fracturing method (700 - "method", fig. 8; pare [0099]) comprising a hydraulic fracturing 
system (100 - "wellsite system", fig. 1; pare [0028]) comprising a plurality of pumps (241, 242 - "high pressure pump units", fig. 2; pare 
(0038)) comprising a plurality of sensing devices (244, 245, 246, 247 - "flow sensors", fig. 1; pars (00391) in communication with a 
controller (410 - "controller", fig. 2.; pare [0049]), the method comprising determining that a parameter is indicative of a potential failure 
condition (pare [00104] -1-he method (700) may also comprise confirming (760) that safety parameters are within predetermined 
ranges..") and determining the source of the failure (pare (001041- controller 410 checks through all the sensors to find the issue). 
Accordingly, it would €have been obvious to one of ordinary skill in the art to use the failure condition sensing method as taught by 
Schlumberger458 with the method taught by Weli717 in order to allow an operator or controller to quickly identify the exact location of the 
welisite that requires maintenance. 
While Weil717, in view of Schlumberger458, does not explicitly disclose the positive recitation of a method, the device taught by Well717, 
in view of Schlumberger458, is inherently used to perform the claimed method. Accordingly, it would have been obv€ous to a person 
having ordinary sk€ll in the art to have utilized the system and teachings of Well717, in view of Schlumberger458, as a whole, effectively 
providing a method of use through enabling the use of en automated hydraulic fracturing system. 

-"-Continued in next Supplemental Box-*-
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Regarding Claim 17, Weli717 teaches the method of claim 14, but does not specifically teach wherein the pump system comprises a 
plurality of pumps, and the first data includes measurements of each of the plurality of pumps. Further, Schlumberger458 teaches a 
hydraulic fracturing system (100 - "wellsite system", fig. 1; pare pup comprising a plurality of pumps (241, 242 "high pressure pump 
units", fig. 2; pare (0038)) comprising a plurality of sensing devices (244, 245, 246, 247 - "flow sensors", fig. 1; pare (0039)) in 
communication with a controller (410 - "controller", fig. 2; pars (0049]). Accordingly, it would have been obvious to use the flow sensing 
devices taught by Schiumberger458 In association with each of the pumps and the controller taught by Weli717 in order to allow the 
control system to quickly identify which pumps are operating efficiently and which may require maintenance. 
While Weli717, in view of Schlumberger458, does not explicitly disclose the positive recitation of a method, the device taught by Weil717, 
In view of Schlumberger458, is inherently used to perform the claimed method. Accordingly, it would have been obvious to a person 
having ordinary skill In the art to have utilized the system and teachings of Weli717, in view of Schlumberger458, as a whole, effectively 
providing a method of use through enabling the use of an automated hydraulic fracturing system. 

Regarding Claim 18, Well717, in view of Schiumbemer458, teaches the method of claim 17, end Well717 teaches the method further 
comprising; 
controlling one or more of the plurality of pumps (36 • "fracturing pump", fig. 1; pare [00241; see lig, 2) individually based on the automated 
instructions (pare (0030)). 
While Weil717, in view of Sehlumberger408, does not explicitly disclose the positive recitation of a method, the device taught by Weil717, 
in view of Schlumberger456, is inherently used to perform the claimed method. Accordingly, it would have been obvious to a person 
having ordinary skill in the art to have utilized the system and teachings of Well717, in view of Schlumberger456, as a whole, effectively 
providing a method cf use through enabling the use of an automated hydraulic fracturing system. 

Regarding Claim 19, WelI717, in view of Schlumberger458, teaches the method of claim 18, but does not specifically teach the method 
further comprising:
detecting that a measurement associated with a first pump of the plurality of pumps is outside of an acceptable threshold; and 
automatically taking the first pump offline in response to the detection. 
Further, Schiumberger458 teaches a hydraulic fracturing method (See fig. 5; pare (0081)) comprising a system (100 "wellsite system", fig. 
1; pars (00281) comprising a plurality of pumps (241, 242 - "high pressure pump units", fig. 2; pare (0038]) comprising a plurality of sensing 
devices (244, 245, 246, 247 - "flow sensors", fig. 1: pars (0039]) wherein the method comprises detecting that a parameter associated with 
the plurality of pumps is outside an acceptable threshold (pars (00901) and automatically turning the pump off (pare [0090]). Accordingly, It 
would have been obvious to one of ordinary skill in the art to use the method of shutting off a pump when a parameter is outside en 
acceptable threshold as taught by Schiumberger458 with the hydraulic fracturing method taught by Well717 in order to ensure that no 
faulty pumps continue to operate and create dangerous working conditions at the wellsite. 
While Weli717, in view of Schlumberger458: does not explicitly disclose the positive recitation of a method, the device taught by Well717, 
in view of Schlumberger456, is inherently used to perform the cialmed method. Accordingly, it would have been obvious to a person 
having ordinary skill in the art to have utilized the system and teachings of Well717, in view of Schiumberger458, as a whole, effectively 
providing a method of use through enabling the use of an automated hydraulic fracturing system. 

-"-Continued in next Supplemental Box-"-
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Claims 9-10 and 20 lack an inventive step under PCT Article 33(3) as being obvious over Well717 In view of Schlumberger458 In view of 
US 2016/0032703 Al to US Wet Services 11.C (hereinafter 'Weli703') 

Regarding Claim 9, WeII717, in view of Schlumberger458, teaches the method of claim 6, but does not specifically teach the method 
further comprising; 
adjusting one or more of the other pumps in the plurality of pumps to compensate for the first pump. 
Further, We13703 teaches a hydraulic fracturing system (See fig. 1; pars [0014)) comprising a plurality of pumps (10 - "plurality of pumps'. 
fig, 1) comprising a plurality of sensors (pars f0023)) associated with a controller (pare [0063] - "pump control station") wherein the 
controller Is operable to adjust the flow rates of pumps In order to compensate for a pump with no flow rate (pare [0064]- pump control 
station works to ensure the combined flew rate remains constant, so if one pump were to stop pumping, the pump control station would 
adjust the other pumps to compensate). Accordingly, it would have been obvious to one o€ ordinary skill in the art to use the teaching of 
adjusting pump rates of individual pumps to maintain a total combined flow rate as taught by Wel1703 on the method taught by Well717, in 
view of Schlumberger458, in order to allow for automatic, consistent flow into the weilbore during a hydraulic fracturing operation, 
While Well717, In view of Schlumberger458 and Well703, does not explicitiy disclose the positive recitation of a method, the device taught 
by Well717, in view of Schitimberger468 and WeiE703, Is inherently used to perform the claimed method, Accordingly. It would have been 
obvious to a person having ordinary skill In the art to have utilized the system and teachings of Well717, In view of Schlumberger458 and 
We13703, as a whole, ef€ectively providing a method of use through enabling the use of an automated hydraulic fracturing system. 

Regarding Claim 10, Wel1717, in view of Schlurnberger458 and Well703, teaches the method of claim 9, but dries not specifically teach the 
method further comprising: 
selecting the one or more of the other pumps to adjust based at least in part on the conditions of the other pumps as Indicated by one or 
more of the ore or more parameters. 
Further, Schlumberger458 teaches a hydraulic fracturing method (See fig. 5; pare [0061]) comprising a system (100 .. system", fig. 
1; pars 10028]) comprising a plurality of pumps (241, 242 - "high pressure pump units", fig. 2; pare [00361) comprising a plurality of sensing 
devices (244, 245, 246: 247 - "flow sensors", fig. 1; pars [0039]) wherein the method comprises detecting that a parameter associated with 
the plurality of pumps is outside an acceptable threshold (pare [0090)) and automatically turning the pump off (pare [0090]). 
Further still, Well703 teaches a hydraulic fracturing system (See flg. 1; pars [0014]) comprising a plurality of pumps (10 - "plurality of 
pumps", fig. 1) comprising a plurality of sensors (pare [0023]) associated with a controller (pars [0063) - "pump control station") wherein the 
controller is operable to adjust the flow rates of pumps in order to compensate for a pump with no flow rate (pare [0064] - pump control 
station works to ensure the combined flow rate remains constant, so if one pump were to stop pumping, the pump control station would 
adjust the other pumps to compensate). Accordingly, it would have been obvious to one of ordinary skill in the art that the controller would 
monitor the flow of each working pump using the flow sensors and determine which pumps are most capable of picking up the slack and 
adjusting said pumps in order to more evenly balance the flow through each pump so as to avoid exceeding the threshold for shutdown. 
While Well717, in view of Schlumberger458 and Weli703, does not explicitly disclose the positive recitation of a method, the device taught 
by Well717, in view of Schlumberger458 and Well703, is inherently used to perform the claimed method. Accordingly, it would have been 
obvious to a person having ordinary skit in the art to have utilized the system and teachings of Well717, in view of Schlumberger458 and 
eVeli703, as a whole, effectively providing a method of use through enabling the use of an automated hydraulic fracturing system. 

Regarding Claim 20, Well717, in view of Schlurnberger458, teaches the method of claim 19, but doss not specifically teach the married 
further comprising: 
adjustino one or more of the other pumps in the plurality of pumps to compensate for taking the first pump offline. 
Further. Well703 teaches a hydraulic fracturing system (See fig. 1: pare [0014]) comprising a plurality of pumps (10 - "plurality of pumps". 
fig. 1) comprising a plurality of sensors (pars [00231) associated with a controller (pars [0053] - "pump control station") wherein the 
controller is operable to adjust the flow rates of pumps in order to compensate for a pump with no flow rate (pars [0064] - pump control 
station works to ensure the combined flow rate remains constant, so if one pump were to stop pumping, the pump control station would 
adjust the other pumps to compensate). Accordingly, it would have been obvious to one of ordinary skin in the art to use the teaching of 
adjusting pump rates of individual pumps to maintain a total combined flow rate as taught by Weli703 on the method taught by Weil717, in 
view of Schiumberger458, in order to ailow for automatic, consistent flow into the weltbore during a hydraulic fracturing operation. 
While Well71?, in view of Schlumberger458 and Weil703, does not explicitly disclose the positive recitation of a method, the device taught 
by Well717, in view of Schlumberger458 and Well703, is Inherently used to perform the claimed method. Accordingly, it would have been 
obvious to a person having ordinary skill In the art to lieu,* utilizes] tire system fd teachings of Weil717, in view of Sehlumberget456 and 
Well703, as a whole, effectively providing a method of use through enabling the use of an automated hydraulic fracturing system. 
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Claim 12 lacks an inventive step under PCT Article 33(3) as being obvious over Weil717 in view of Schiumberger458 in view of LIS 
2017/0226842 Al to Schlumberner Technology Corporation (hereinafter 'Schlurriberger£142') 

Regarding Claim 12, Weil717, in view of Schlumberger458, teaches the method of claim 11, but does not specifically teach the method 
further comprising: 
generating an alert or notification indicative of the potential failure condition and the source. 
Further, Schlumberger842 teaches a hydraulic fracturing system (See figs. I and 2; pars [0028], (0029)) comprising a source system (200 
-*additive system", fig. 2; pars (0030)) instrumented with a source sensor (204 - "sensor", fig. 2; pare wo3o1) configured to generate alerts 
based on measurements indicating a condition of the source system (pars (0075), [0090), (0094)). Accordingly, it would have been obvious 
to one of ordinary skill in the art to Incorporate the alert sending function taught in the sensor.; of Schlumberger842 into the sensors taught 
by Weil717 in order to allow operators to quickly identify problem areas and fix said problems to maximize efficiency of the wellsite. 
Willie Weli717, in view of Sehlurnberger458 and Schlurriberger842, does not explicitly disclose the positive recitation of a method, the 
device taught by Wel1717, in view of Schlumberger458 and Schlumberger642, is inherently used to perform the claimed method. 
Accordingly, it would have been obvious to a person having ordinary skill in the art to have utilized the system and teachings of Wei1717, in 
view of Schlumberger458 and Schlumberger842, as a whole, effectively providing a method of use through enabling the use of an 
automated hydraulic fracturing system. 

Claim 13 lacks an inventive step under PCT Article 33(3) as being obvious over Weli717 in view of We11703 in view of Schlumberger842 

Regarding Claim 13, We4717 teaches the method of claim 7, but does not specifically teach the method further comprising: 
logging operation data including a number of strokes and pumping hours performed by a pump of the plurality of pumps; and 
determining a maintenance schedule based at ieast in part on the operation data. 
Further, Wel1703 teethes a hydraulic fracturing system (See fig. 1; pare [00141) comprising a plurality of pumps (10 - "plurality of pumps", 
fig. 1) comprising a plurality of sensors (pare [0023)) associated with a controller (pare (00631- "pump control station") wherein the sensor 
logs operational data including the number of strokes performed by a pump (pars [00511). Accordingly, it would have been obvious to one 
of ordinary skill In the art to use the sensor for logging operational strokes as taught by Weil703 on the system taught by We11717 in order 
to allow art operator tc quickly determine which pumps might most quickly need to be shut down for maintenance. 
Any combination of the above references fails to teach wherein the method comprises determining a maintenance schedule based at least 
In part on the operation data. 
However, Schlurriberger542 teaches a hydraulic fracturing system (See ₹igs. 1 and 2; pars [0028), (0029j) comprising a predictive 
maintenance tool (565 - "predictive maintenance too•:", fig. 5; pars (0119)) that determines a maintenance schedule based on logged 
parameters exceeding thresholds or live parameters exceeding thresholds. Accordingly, it would have been obvious to one of ordinary skill 
In the art to use the predictive maintenance tool taught by Schlumbereer642 on the pumps taught by Weii717 In order to allow an operator 
to perform maintenance on a pump before it fails and hurts the efficiency of the weilsite. 
While We1;717, In view of Wel1703 and Schlumberger842, does not explicitly disclose the positive recitation of a method, the device taught 
by Well717, In view of Weii703 and Schlumberger842, is inherently used to perform the claimed method. Accordingly, it would have been 
obvious to a person having ordinary skill in the art to have utilized the system and teachings of Weil717, in view of Weil703 and 
Schiumberger542, as a whole, effectively providing a method of use through enabling the use of an automated hydraulic fraeturing system. 

Claims 1-20 have industrial applicability as defined by PCT Article 33(4) because the subject matter can be trade or used by industry. 
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filing date 
document which may throw doubts on priority ciann(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specifier]) 

"0" document referring to an ora€ disclosure, use, exhibition or other 
means 
document published prior to the international filing date but later than 
the priority date claimed 

"T" later document published after the international filing date orpriority 
date and not in conflict with the application but cited to uncerstand 
the principle or theory underlying the invention 

- X-  document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot he 
considered to involve en inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

"&" document member of the same patent family 

Date of the actual completion of the international search 

24 January 2019 

Name and mailing address of the ISAIUS 

Mail Stop POT, Atto: ISA/US, Commissioner for Patents 
P.O. Box 3450, Alexandria, VA 22313-1450 
Facsimile No. 571-273-8300 

Date of mailing of the international search report 

7 5  FEB 2019
Authorized officer 

Blaine S. Copertheaver 

PCT Ilelpdosk: 571-272-O00 
PCT OSP: 57 t-272-7774 
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PATENT COOPERATION TREATY 

From the 
INTERNATIONAL SEARCHING AUTHORITY 

To: TAYLOR P. EVANS 
HOGAN LOVELLS US LLP 
609 MA€N STREET, SUITE 4200 
HOUSTON, TX 77002 

PCT 

WRITTEN OPINION OF THE 
IN I ERNATIONAL SEARCHING AUTHORITY 

(PCT Rule 431ris. I) 

Applicant's or agent's file reference 

047158.500036 

Date of mailing 
(day/morakjiear) 15 FEB 2019 
FOR FURTHER ACTION 

See paragraph 2 below 

International application No. 

PCT/US2018/063977 

International filing date (day/montiv)var) 

05 December 2018 

Priority date (day4ionthlear) 

05 December 2017 

International Patent Classification (IPC) or both national classification and IPC 
pc(s) E21B 43/12; E21B 43/26; 860P 3/00; E362D 63/06; E21E 33/068; F048 15/00 (2019.01) 

CPC E218 43/12; E218 43/26; 860P 3/00; 862O 63/08; F04B 47/02; F04B 49/D6 (2019.01) 

Applicant U.S. WELL SERV€CES, INC. 

I. This opinion contains indications relating to the following items: 

Box No. I Basis of die opinion 

Box No. H Priority. 

Box No. III Non-estahlislunent of opinion with regard to novelty, inventive step and industrial applicability 

Box No. IV Lack of unity of invention 

Box No. V Reasoned statement under Rule .43bis. 1(a)(1) with regard to novelty, inventive step and industrial applicability; 
citations and explanations supporting such statement 

Box No. VI Certain documents cited 

Box No. VII Certain defects in the international application 

Box No. VIII Certain observations on the international application 

a 
a 

2, FURTHER ACTION 

If a demand for international preliminary examination is made, this opinion will be considered to be a written opinion of the 
International Preliminary Examining Authority ("IPEA") except that this does not apply where the applicant chooses an Authority 
other than this one to be the IPEA, and the chosen IPEA. has notified the International Bureau under Rule 66.ibis(b) that written 
opinions of this International Searching Authority will not be so considered. 

If this opinion is, as provided above, considered to be a written opinion of the 'PEA, the applicant is invited to submit to the IPEA 
a written reply together, where appropriate, with amendments, before the expiration of 3 months from the date of mailing of Form 
PCTIISA/220 or before the expiration of 22 months from the priority date, whichever expires later. 

For further options, see Form PCDISA/220. 

Name and mailing address of the ISAIUS 
man Stop PCT, Attn: ISAMS 

Dat€ of completion of this opinion Authorized officer 

Commesloner for Patents 24 January 2019 Blaine R, Copenheaver
P.O. Box 1450, Aiszencirls, VA 22313-1450 PCT Eiciiodesk 571-272-4300 
Facsimile No. 571-273-5300 POT OOP: 571-272-7774 

Form PCT./ISA/237 (cover sheet) (January 2015) 
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WRITTEN OPINION OF THE 
INrERINATIONAL SEARCHING AUTHORITY 

Box No. I Basis of this opinion 

International application No. 

PCTIUS2018/053977 

1. With regard to the language, this opinion has been established on the basis of: 

DA the international application in the language in which it was filed. 

a translation of the international application into  which is the language of a translation 
furnished for the purposes of international search (Rules 12.3(a) and 23.1(b)). 

3. 

4. 

El

This opinion has been established taking into account the reetilkalton of an obvious mistake authorized by or notified to 
this Authority under Rule 91 (Rule 43bis.1(a)). 

With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this opinion has 
been established on the basis of a sequence listing: 

a. El forming part of the international application as filed: 

El in the form of an Annex C/ST.25 text file. 

ri on paper or in the form of an image file. 

b. furnished together with the international application under PCT Rule 13ter .1(a) for the purposes of international 
search only in the form of an Annex CIST.25 text file. 

c. Ei furnished subsequent to the international filing date for the purposes of international search only: 

1- 1 in the form of an Annex C/ST.25 text file (Rule 13ter.1(a)). 

on paper or in the form of an image file (Rule 13ter.1(b) and Administrative Instructions, Section 713). 

In addition, in the ease that more than one version or copy of a sequence listing has been filed or furnished, the required 
statements that the information in the subsequent or additional copies is identical to that forming part of the application as 
filed or does not go beyond the application as filed, as appropriate, were furnished. 

5. Additional comments: 
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Bee No. V Reasoned statement under Rule 43bis.1(a)(l) with regard to novelty, inventive step and industrial applicability; 
citations and explanations supporting such statement 

1. Statement 

Novelty (N) Claims None 
  YES 

Claims 1-20 NO 

Inventive step (IS) Claims None YES 

Claims 1-20 NO 

Industrial applicability (IA) Claims 3-20 YES 

Claims None NO 

2. Citations and explanations: 

Claims 1-20 lack novelty under PCT Article 33(2) as being anticipated by Evolution Wall Services, Lic. 

Regarding Claim 1, Evolution Well Services, Lic discloses a hydraulic fracturing system for fracturing a subterranean formation (a system ' 
for pumping and pressurizing fracturing fluid, Para. [0008]), comprising: en electric pump, arranged on a first support structure 
(fracturing pump transport 108 (first support structure) includes a duel shaft electric motor that drives two different pumps, Pare. (0046] & 
Fig. 2), the electric pump coupled to a well associated with the subterranean formation and powered by at least one electric motor (a 
plurality of tracturing pump transports 108 that deliver fracturing fluid through welihead 101 to subsurface geological formations, Para. 
[0043] & Fig. 2), and configured to pump fluid into a well bore associated with the well at a high pressure so that the fluid passes from the 
wellborn into the subterranean formation and fractures the subterranean formation (a mobile fracturing system 103 may be moved onto the 
well site 100 to perform fracturing operations that force relatively high pressure fracturing fluid through wellhead 101 Into subsurface 
geological formations to create fissures and cracks within the rock, Para, [00411 & Fig. 1): and support equipment, arranged on a second 
support structure, electrically coupled to the electric pump (auxiliary power transport 106 integral with drive power transports 104 (second 
support structure) may comprise a transformer and a control system to control, monitor, and provide power to 
the electrically connected fracturing equipment, Pars. (00441& Fig. 2), wherein the support equipment includes at least a transformer for 
distributing power to the electric pump (auxiliary power transport 106 integral with drive power transports 104 may comprise 
a transformer and a control system to control, monitor, and provide power to the electrically connected fracturing equipment, Pare. [0044] 
& Fig. 2, and, drive power transports 104 may be configured to monitor and control one or more electrical motors located on 
the fracturing pump transports 106 via a plurality of connections, such as electrical connections (e.g., copper wires), fiber optics, wireless, 
and/or combinations thereof, Pare. 10045) & Fig. 2), the power being received from at least one generator at a voltage higher then an 
operating voltage of the electric pump (mobile fracturing system comprises an auxiliary gas turbine generator transport 208, Para,10050] & 
Fig, 2, and, auxiliary power transport 106 may receive the 13.8 KV electrical connection and step down the voltage to 4.8 KV, which is 
provided to other fracturing equipment, such as the fracturing pump transport 108, Para. [0044] & Fig. 2). 

Regarding Claim 2, Evolution Well Services, Lie discloses the system of claim 1, wherein the second support structure Is separated from 
and distinct from the first support structure (auxiliary power transport 106 integral with drive power transports 104 (second support 
structure) separate from fracturing pump transport 108 (first support structure), Fig. 2). 

Regarding Claim 3, Evolution Well Services, Lie discloses the system of claim 1, wherein the first support structure and the second 
support structure are at least one of a trailer, a skid, a pad, a truck bed, or a combination thereof (the term ̀ transport' refers to any 
transportation assembly, including, but not limited to. a trailer, truck, skid, and/or barge used to transport relatively heavy structures, such 
as fracturing equipment, Para. (0032]). 

Regarding Claim 4, Evolution Well Services, Lic discloses the system of claim 1, further comprising: a variable frequency drive connected 
to the at least one electric motor to control the speed of the at least one electric motor (one or more electrical motors located on 
the fracturing pump transports 108, one or more variable frequency drives (VFDs) used to monitor and control the prime movers on 
the fracturing pump transports 108, Para, [0045] & Fig. 2). 

Regarding Claim 5, Evolution Well Services, Lie discloses the system of 4, wherein the variable frequency drive is mounted on the second 
support structure (each of the drive power transports 104 comprise one or more variable frequency drives (vFDs) integral with auxiliary 
power transport 106(second support structure), Pare. [0045] & Fig. 2). 

Regarding Claim 6, Evolution Well Services, Lic discloses the system of claim 1, wherein the first support structure includes a plurality of 
electric pumps (fracturing pump transport 108 may receive the electric power received from the drive power transport 104 to power a 
prime mover, the prime mover converts electric power to mechanical power for driving one or more pumps, Para. [0048] & Fig. 2), the 
plurality of electric pumps having a combined horsepower of between 5,000 and 6,000 horsepower (a fracturing pump transport that 
comprises a dual shaft electric motor configured to drive at least two pumps, each of the pumps may be configured to operate within a 
desired mechanical power range, such as about 1,500 HP to about 5.000 HP, to discharge fracturing fluid at relatively high pressures, 
Pare. [00391). 

Regarding Claim 7, Evolution Well Services, Lie discloses the system of claim 1, further comprising: a switch gear 
(switch gear transport 112, Fig. 2) positioned separate from the second support structure and between the at least one generator and the 
transformer (switch gear transport 112 located between auxiliary gas turbine generator transport 206 and auxiliary power 
transport 106 Integral with drive power transports 104 (second support structure), Fig. 2). 
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Regarding Claim 8, Evolution Well SEM/it:13S, Uc discloses a hydraulic fracturing system for fracturing a subten-anean formation (a system 
for pumping and pressurizing fracturing fluid, Para. [0008]), comprising: a first support structure, forming a pumping trailer 
(fracturing pump transport 108 (first support structure) Includes a dual shall electric motor that drives two different pumps, Pare. [0046] & 
Fig. 2), comprising: an electric pump fluidly connected to a well associated with the subterranean formation and configured to pump fluid 
Into a weilbore associated with the wail at a high pressure so that the fluid passes from the wellbore into the subterranean formation and 
fractures the subterranean formation (fracturing pump transport 108 (first support structure) Includes a dual 
shaft electric motor that drives two different pumps, Para. [0046] & Fig. 2, and, a mobile fracturing system 103 may be moved onto the 
well site 100 to perform fracturing operations that force relatively high pressure fracturing fluid through welihead 101 Into subsurface 
geological formations to create fissures and cracks within the rock, Para. [0041] & Fig. 1): at least one electric motor providing 
operational energy to the electric pump (a dual shaft electric motor that drives two different pumps. Para. [0046] & Fig. 2); and a first 
support component, the first support component regulating operation of the electric pump (drive power transports 104 (first support) may 
be configured to monitor and control one or more electrical motors located on the fracturing pump transports 108 via a plurality of 
connections, such as electrical connections (e.g., copper wires), fiber optics, wireless, and/or combinations thereof, Pare. [0045] & Fig. 
2); and a second support structure, forming a support trailer (auxiliary power transport 106 (second support), Para. [0044] & Fig. 2, 
and, the term 'transport" refers to any transportation assembly, including, but not limited to, a trailer, truck, skid, and/or barge used to 
transport relatively heavy structures, such as fracturing equipment, Pam. [0032]), comprising: a second support component, the second 
support component regulating electric power transmission to the electric pump (auxiliary power transport 106 may comprise 
a transformer and a control system to control, monitor, and provide power to the electrically connected fracturing equipment, Para. (0044] 
& Fig. 2). 

Regarding Claim 9, Evolution Well Services, Lic discloses the system of claim 8, wherein the second support component comprises at 
least one of a transformer, a variable frequency drive, or a motor control center (auxiliary power transport 106 may comprise 
a transformer and a control system to control, monitor, and provide power to the electrically connected fracturing equipment, Para. [0044] 
& Fig. 2). 

Regarding Claim 10, Evolution Well Services, Lie discloses the system of claim 8, wherein the first support structure and the second 
support structure are separate components arranged remote from end not in contact with one another (drive power transports 104 (first 
support) and auxiliary power transport 106 (second support) located separate from one another, Fig. 2). 

Regarding Claim 11, Evolution Well Services, Lie discloses the system of claim 8, wherein the first support structure and the second 
support structure are at least one of a trailer, a skid, a pad, a truck bed, or a combination thereof (drive power transports 104 (first 
support) and auxiliary power transport 106 (second support), Fig, 2, and, the term "transport" refers to any transportation assembly, 
including, but not limited to, a trailer, truck, skid, and/or barge used to transport relatively heavy structures, such as fracturing equipment, 
Para. [0032]). 

Regarding Claim 12, Evolution Well Services, LIc discloses the system of claim 8, wherein the second support component Is a 
transformer for distributing power to the electric pump (auxiliary power transport 106 may comprise a transformer and a control system to 
control, monitor, and provide power to the electrically connected fracturing equipment, Para. [0.044) & Fig. 2), the power being received 
from at least one generator at a voltage higher than an operating voltage of the electric pump (mobile fracturing system comprises an 
auxiliary gas turbine generator transport 206, Para. [0050] & Fig, 2, and, auxiliary power transport 106 may receive the 13.8 
KV electrical connection and step down the voltage to 4.8 KV, which is provided to other fracturing equipment, such as 
the fracturing pump transport 108, Para. [0044] & Flg. 2). 

Regarding Claim 13, Evolution Well Services, Lic discloses the system of claim 8, wherein the first support structure includes a plurality 
of electric pumps (fracturing pump transport 108 (first support structure) includes a dual shaft electric motor that drives two 
different pumps, Para. [0046) & Fig. 2), the plurality of electric pumps having a combined horsepower of between 5,000 and 6,000 
horsepower (a fracturing pump transport that comprises a dual shaft electric motor configured to drive at least two pumps, each of 
the pumps may be configured to operate within a desired mechanical power range, such as about 1,600 HP to about 5,000 HP, to 
discharge fracturing fluid at relatively high pressures, Para. [0039]). 

Regarding Claim 14, Evolution Well Services, Uc discloses the system of claim 6, wherein the electric pump has a horsepower rating of 
between approximately 1,750 and approximately 3,000 (each of tee pumps may be configured to operate within a desired mechanical 
power range, such as about 1,500 HP to about 5,000 HP, Para. [0039]). 

Regarding Claim 15, Evolution Weil Services, LIc discloses the system of claim 8, further comprising a plurality of pumping trailers end a 
plurality of support trailers arranged at well site (plural fracturing pump transports 108, drive power transports 104 (first support) and 
auxiliary power transports 106 (second support), Fig. 2, and, the term ̀ transport' refers to any transportation assembly, including, but not 
limited to, a trailer, truck, skid, and/or barge used to transport relatively heavy structures, such as fracturing equipment. Para. [0032)), 
wherein a combined horsepower of time respective electric pumps of the plurality of pumping trailers is approximately 30,000 
(fracturing pump transport 108 includes prime mover may be a dual shaft electric motor that drives two different pumps, Pars. [0046] & 
Fig. 2, and, each dual shaft electric motor may be an electric motor configured to operate within a desired mechanical power range, such 
es about 1.504 horsepower (HP) to about 10,000 HP, Para. [0039] & Fig. 2). 

Regarding Claim 16, Evolution Well Services, Lie discloses the system of claim 8, wherein the first support component comprises at least 
one of a transformer, a variable frequency drive, or a motor control center (drive power transports 104 (first support) may be configured 
to monitor and contra: one or more electrical motors (motor control center) located on the fracturing pump transports 108 via a plurality of 
connections, such as electrical connections (e.g., copper wires), fiber optics, wireless, and/or combinations thereof, Para. [0046) & Fig. 
2). 
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Regarding Claim 17, Evolution Well Services, Lic discloses a hydraulic fracturing system for fracturing a subterranean formation (a 
system for pumping and pressurizing fracturing fluid, Para. E00081), comprising: at least one generator (turbine generator transport 206, 
Para.100501& Fig. 2); at least one switch gear receiving electrical power from the generator (switch gear transport 112 may receive 
the eiectricity generated from the mobile source of electric power via one or more electrical connections, Para. [0043) & Fig. 1 and 2); an 
electric pump, arranged on a first support structure (fracturing pump transport 108 (first support structure) includes a dual 
shalt electric motor that drives two different pumps, Pars. f00461& Fig. 2), the electric pump coupled to a well associated with the 
subterranean formation and powered by at least one electric motor arranged on the first support structure (fracturing pump transport 106 
(first support structure) associated with welihead 101 includes a dual shaft electric motor that drives two different pumps, Para. [0046] & 
Fig. 2), the electric 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 (fracturing pump transport 108 (first support 
structure) associated with wellhead 101 Includes a dual shaft electric motor that drives two different pumps, Para. [0048] & Fig, 2, and, 
mobile fracturing system 103 may be moved onto the well site 100 to perform fracturing operations that force relatively 
high pressure fracturing fluid through wellhead 101 Into subsurface geological formations to create fissures and cracks within the rock, 
Pare. [0041) & Fig. 1 and 2); and a transformer, arranged on a second support structure (auxiliary power transport 106 (second support 
structure) may comprise a transformer and a control system to control, monitor, and provide power to 
the electrically connected fracturing equipment, Para. [00441 & Fig. 2), positioned between the switch gear and at least one electric motor 
(auxiliary power transport 106 (second support structure) positioned between switch gear transport 112 and 
fracturing pump transport 108 including a duel shaft electric motor that drives two different pumps, Para. (0046) 8. Fig, 2), the transformer 
reducing a voltage output from the at least one switch gear (auxiliary power transport 106 (second support structure) may comprise 
a transformer and a control system to control, monitor, and provide power to the electrically connected fracturing equipment, auxiliary 
power transport 106 may receive the 13.8 KV electrical connection and step down the voltage to 4.8 KV, which is provided to 
other fracturing equipment, such as the fracturing pump transport 108, Para. [0044] & Fig. 2). 

Regarding Claim 18, Evolution Well Services, Lic discloses the system of claim 17, wherein the first support structure and the second 
support structure are separate components arranged remote from and not in contact with one another (drive power transports 104 (first 
support) and auxiliary power transport 106 (second support) located separate from one another, Fig. 2). 

Regarding Claim 19, see claim 3. 

Regarding Claim 20, see claim 6. 

Claims 1-20 meet the criteria set out in PCT Article 33(4), and thus have Industrial applicability bfiCailSfa the subject matter claimed MI 

be made or used in Industry. 
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Search History: 

Limited Classification Search 
The Patent Analyst performed a limited classification search within the following US, IPC, CPC, 
ECLA, or F-Term classification areas: 

CPC Ciass/Subclass(es): E213 43/12; E216 43/26; 660P 3/00; B62D 63/06; F048 47/02; F04B 
49/06 (2019.01) 

IPC (8) Class/Subclass(es): E21B 43/12; E218 43/26; B60P 3/00; 662D 63/06: E218 33/068; 
F04B 15/00; F04B 17/03; F04B 47/02; F046 49/06; FOOD 13/06 (2019.01) 

U.S. C€ass/Subclass(es): 166/66.4; 166/177.5; 166/250.1; 166/271; 166/308.1; 417/410.1 

See Global Search Results. 

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 limited by other criteria: 

M€nesoft PatBase: hops//w°ww.patbase.com 
# 

1- 

Search query Results 
'I INV=(OEHR€NG, JARED) 7 

2 3 PN=(US10020711 BB OR U510036238 BB OR U510107086 
BB OR US10119381 BB OR 052017028368 M OR 
US9650879 BB OR 1)59745840 BB OR US9840901 BB OR 
US9893500 BB OR 059970278 BB OR U59995218 BB OR 
U59650871 BB)  

2 

3 IN`s=(HINDERL€TER, BRANDON) 6 

4 INV=(ROBINSON, LON) 11 

5 PA=(US WELL SERVICES) 8 

6 PN=(US20120255734) 1 

7 UC=(166/177.5) 304 

8 UC=(166/308.1) 1405 

9 UC=(166/308.1) and (support structure or trailer or skid or pad 
or truck bed) 

312 

10 9 not 7 
 -,---- - 261

11 UC=(166/308.1) and transformer% and variable frequency 
drive% 

9 

12 UC=(166/308.1) and generator arid (switch gear or 
switchgear)

3 

13 UC=(166/308.1) and voltage and pump 43 

14 

15 

13 not (9 or 7) 23 

UC=(166/66.4) 470 
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16 UC=(166/66.4) and (fracturing or fracking) 28 

17 UC=(1661271) 409 

18 

19 

UC=(1661271) and pump% 

18 not (13 or 9 or 7) 

170 

157 

20 UC=(1661250.1) 392 

21 UC=(166/250.1) and pump% 234 

22 21 not (18 or 13 or 9 or 7) 180 

23 UC=(417/410.1) 1545 

24 UC=(417/410.1) and (fracturing or fracking) 4 

2 IC=(E21643/26) 9399 

26 IC=(E21B43/26) and (support structure or trailer or skid or pad 
or truck bed) and electr* and pump% 

548 

27 26 not (21 or 18 or 13 or 9 or 7) 397 

28 IC=(E21643/26) and (support structure or trailer or skid or pad 19 
or truck bed) and transformer% and variable frequency drive% 

29 IC=(E21643/26) and (support structure or trailer or skid or pad 10 
or truck bed) and generator and (switch gear or switchgear)

30 IC=(E21B43/26) and electr* and pump% and motor and high 309 
pressure

 -.4 

31 30 not (26 or 21 or 18 or 13 or 9 or 7) 113 

32 IC=(E21B43/26) and (generator w10 voltage) 47 

33 32 not (30 or 26 or 21 or 18 or 13 or 9 or 7) 26 

34 IC=(E21643/12) 9614 

35 IC=(E21643/12) and (fracturing or fracking) and transfomier% 
and variable frequency drive% and pump% 

8 

36 IC=(E21843/12) and (fracturing or fracking) and generator and 
(switch gear or switchgear.)  and pump% 

3 

37 IC=(E21643/12) and (fracturing or fracking) and (support 
structure or trailer or skid or pad or truck bed) and electr* and 
pump% 

81 

38 37 not (32 or 30 or 26 or 21 or 18 or 13 or 9 or 7) 48 

39 IC=(E21633/068) 963 

40 IC=(E21633/068) and (fracturing or fracking) 2.35 

41 40 not (37 or 32 or 30 or 26 or 21 or 18 or 13 or 9 or 7) 192 

42 IC=(F04815/00) 4818 

43 IC=(F04615/00) and (fracturing or fracking) 21 

44 IC=(F04817/03) 7519 

45 IC=(F04617/03) and (fracturing or fracking) 44 
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46 45 not (43 or 40 or 37 or 32 or 30 or 26 or 21 or 18 or 13 or 9 
or 7) 

27 

47 IC=(F04B47/02) 4535 

48 IC=(F04647/02) and (fracturing or fracking) 32 

49 IC=(F04649/06) 18587 

50 IC=(F04649/06) and (fracturing or fracking) 78 

51 50 not (45 or 43 or 40 or 37 or 32 or 30 or 28 or 21 or 18 or 13 
or 9 or 7) 

53 

52 IC=(F04649/06) and ((support structure or trailer or skid or 
 pkg or truck bed) w10 remote) 

10 

53 IC=(F04D13/06) 17197 

54 IC=(F04D13/06) and (fracturing or (racking) 18 

55 IC=(662D63/06) 6299 

56 IC=(662D63/06) and (fracturing or fracking) 13 

57 IC=(660P3/00) 17890 

58 IC=(660P3/00) and (fracturing or fracking) 03 

59 58 not (50 or 45 or 43 or 40 or 37 or 32 or 30 or 26 or 21 or 18 
or13 or 9 or 7) 

55 

60 I CPC=(E21643/26) 4421 

61 ! CPC=(E21843126) and (support structure or trailer or skid or 799 
; pad or truck bed)  

62 61 not (58 or 50 or 45 or 43 or 40 or 37 or 32 or 30 or 26 or .e.1 272 
____ or 18 or 13 or 9 or 7) 
63 CPC=(E21643/26) and elect* and pump% and transformer% 

and variable frequency drive% and generator and (switch gear 
or switchgear) 

64 CPC=(E21843/26) and (generator w10 voltage) 32 

65 CPC=(E21643/26) and transformer% and variable frequency 
drive% and (remote or wireless) 

13 

66 CPC=(E21643/12) 1952 

67 CPC=(E21843/12) and (fracturing or fracking) and (support 
structure or trailer or skid or pad or truck bed) 

38 

68 CPC=(F04849/06) 3514 

69 CPC=(F04849/06) and (fracturing or fracking) and (support 
structure or trailer or skid or pad or truck bed) and elect* and 
pump%  

13 

70 CPC=(F04649/06) and electr* and pump% and transfomier% 
and variable frequency drive% and generator and (switch gear 

i--- or switchgear)
71 CPC=(F04847102) 1601 

72 W CPC=(F04B47/02) and (fracturing or fracking) and electr* and 
pump ,cv0  

41 

73 72 not (61 or 58 or 50 or 45 or 43 or 40 or 37 or 32 or 30 or 26 
 or 21 or 18 or 13 or 9 or 7)  

14 
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74 CPC=(E362D63/06) I 807 

75 CPC=(B62D63106) and (fracturing or fracking) 4 

76 I CPC=(860P3/00) 2073 

77 € CPC=(B60P3/00) and (fracturing or fracking) 13 

78 RF-a(18_63977) 22 

79 ctb=78 or ctf=78 1068 

80 79 not (78 or 72 or 61 or 58 or 50 or 45 or 43 or 40 or 37 or 32 887 

81 
 or 30 or 26 or 21 or 18 or 13 or 9 or 71 

80 and (fracturing or (racking) --1 191 

Goo le Patents: htt s:ll atents. oo le.com 
Search query Results 

hydraulic fracturing electric pump support equipment (trailer 
OR skid OR pad OR truck bed) 

3783 

2 fracturing electric pump motor transformer generator voltage 664 

3 fracturing electric pump motor remote trailer power source 

i fracturing transformer variable frequency drive trailer 

436 

121 4 

a hydraulic tracking pumps electric motors 1466 

599 
--

6 hydrofracturing modular pumps electric drive 

7 hydraulic fracturing independent skids 1635 

Computer Accessed Text Databases Searched 
The Patent Analyst searched the following computer accessed text databases: 

Gooale: https://www.google.comf 
Search query Results 

US WELL SERVICES hydraulic fracturing support equipment 
structure 

2 hydraulic fracturing electric pump support equipment skids 

31900000 

784000 

Google Scholar: https://scholar.google.comi 
# Search query 

1 US WELL SERVICES hydraulic fracturing support equipment 
structure 

Results 

32500 

YouTube: https://youtube.com 
Search query 

US WELL SERVICES hydraulic fracturing support equipment 
structure 

Date search was completed: 24 January 2019 

Results 

NIA 
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PATENT COOPERATION TREAT

From the INTERNATIONAL. SEARCHING AUTHORITY 

TcY Taylor P. Evans 
Hogan Loves US L.LP 
609 Main Street, Suite 4200 
Houston, TX 77002 
United States o₹ America 

Applicant's or agent's file reference 

047156.500035 

hiterrialiOnal application No. 

PCTIUS18/63970 

Applicant 
U.S. Well Services, €nc. 

NOTIFICATION OE 'FRANSIvf rrTA L. OF 
THE INTERNATIONAL SEARCH REPORT AND 

THE WRITTEN OPINION OF THE INTF:RNATIONAL 
SEARCHING AUTHORITY, OR THE DECLARATION 

(PCT Rule 44.1) 

Date of mailing 
(day;rno ntl.34ee. g 1111 A p o 

n 0.. 

FOR FURTHER ACTION See paragraphs I and 'I below 

International filing date 
(rJ.,T,i.4nonektirar) 05 December 2018 (05.12.2018) 

The applicant is hereby notified that the international search report and the written opinion of the International Searchingi Authority have been established and are b.-mist-Dined herewith. 
Filing of amendments and statement under Article 19: 
The applicant is entitled, if he so wishes, to amend the claims of the international application (see Rule 46): 
When? The time limit for filing such ameadrnenta is normally two -months from the date oftransraistai of the international search report. 
How? Directly to the international Bureau of WIFO preferably through ePCT or on paper to, 34 chemin des Colombettes 

1211 Geneva 20, Switzerland, Facsimile No,: +41 22 338 82 70 
For more detailed instructiona, see PCT Applicant 's Guide, international Phase. paragraphs 9.004 -+9.011. 

2. El The applicant is hereby notified that no international search report will be established and that the declaration under Article, 17(2)(a) to that effect and the written opinion of the International Searching Authority are transmitted herewith. 

3 With regard to any protest against payment fif (an.) additional fee(s) under Rule 40.2, the applicant it; notified that. 
1:1 the protest together with the decision thereon has been transmitted to the International Bureau together with any request to flu-ward the texts of both the protest and the decision thereon to the designated Offices. 

i  no decision ha€. been made yet on the protest; the applicant will be notified as soon as a decision is made. 

4. Reminders 
The applicant may submit comments on an informal basis on the written opinion of the International Searching Authority to the International Bureau. These comments will be made available to the public after international publication. The International Bureau will send a copy of such comments to all designated Offices unless international preliminary examination report has been or is to be established.
Shortly after the expiration of 18 months from the priority date, the international application will be published by the International Bureau. if the applicant wishes to avoid or postpone publication, a notice of withdrawal of the inter national application, or of the priority el aim. must reach the International Bureau before the completion of the technical preparations for international publication (Rules 90bis.1 and 9061s.3). 
Within 19 months from the priority date, but only in respect of atane designated Offices, a demand for international preliminary examination mast be filed if the applicant wishes to postpone the entry into the national phase until 30 months from the priority date (in some Offices even later); otherwise, the applicant must, with€n 20 months from the priority date, perform the prescribed acts for entry into the national phase before those designated Offices. In respect of other designated Offices, the 
time limit of 30 months (or later) will apply even if no demand is flied within 19 months. For details about the applicable time limits. Office by Office, see virwwwipo.intipotienitems/timejimits.html and the PCT Applicant 's Guide, National Chapters. 
Within 22 mouths from the priority date, the applicant may request that a supplementary international search be carried out by a different. International Searching Authority that offers this service (Rule 45.biz,..I) The procedure for requesting supplementary international search is described in the PCI Applicant 's Guide, International Phase, paragraphs 8.006-8.032. 

Name and mailing address of the ISA/US 
Mail Stop POT, Ann: lSA.fl,lS 
Oorramssionor for Patents 
P.0 Box 1450, Alexandria, Virginia 22313-14 fil) 

Fai:sirriiie No. 571-275-8:M 

Form PCT/ISA/220 (July 2017) 

Authorized officer 

Shane Thomas 

PCT HdiF.,denk:.57:.272.43cYo 
Telephone No.. gap. 71.^7'."+3

LIBERTY EXHIBIT 1002, Page 824



PATENT COOPERATION TREATY 

INTERNATIONAL SEARCH REPORT 

(PCP Article 18 and Rules 43 and 44) 

Applicant's or agent's file reference 

047158.5:10035 

international applicatiori No, 

PCIAJS13/63970 

I Applicant 
U.S. Wa SerVii.;£M, inc. 

— — 
FOB FURTHER see Form PCT/1SA/220 

ACTION as well as, where applicable, item 5 below_ L., .1 .,.....,..._ 
1 internationa filing date .(titOnonasetsr) (Earliest) Priority Date (dayfinoorkwiar) 105 Decombar 2018 (05,12.20i8) 05 Oncember 2(117 (06.12,2017) 

This international search repi)ri has been prepared by thi3 IliternatiGel;i1 Searching Authority and is transmitted to the applicant according to Article 18. A copy iS being transmitted to the ltileimational Bureau. 

this international search report consists of a total o£ S
Cri 

he0S. It is also accompanied by a copy of each prior art document cited in this report. 

Basis of the report 

a, With regard to the language, the international was carried out on the 1335i5 
the international application in the languarte in which it was filed. 

Li a translation of the international application into   which is the language of a translation furnished for the puiposes of international search (Rules 12.3(a) and 23.1(b)). 
This international search report has been established taking into account the rectification of an obvious mistake authorized by or notified to this Authority under Rule 91 (Rule 4.3.6bis(a)). 

c. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, see Box No. 1. 

2. Certain claims were found anSiarchable (see Box No, W. 

3. "nL . Unity of invention is lacking (sea Box No. ill). 

4 With regard to the title, 

Le.S..1 the text is approved as submitted by the applicant, 
the text has been established by this Authority to read as follows: 

5. With regard to the abstract, 

LJ the text is approved as submitted by the applicant. 

t . the text has been established, according to Rule 38.2, by this Authority as it appears in Box No. IV. The applicant may, within one month from the dale of mailing of this international  search report, submit comments to this Authority, 

6., With regard to the drawings, 

a, the figure of the drawings to be published with the abstract is Figure No. 

E-] as suggested by the applicant, 

as selected by this Authority, because the applicant failed to suggest a figure. 
as selected by this Authority, because this figure better characterizes the invention_ 

none of the figures is to be published with the abstract. 

Form PCT/IS.A/210 (first sheet) (January 20i 5) 
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INTERNATIONAL SEARCH REPORT 

A. CLASSIFICATION OF SUBJECT MATTER. 

IPC F.21B. 43/20, 43/26, 37100; FO4B 49/20, 15/02, 47/02, 17/03; FISH 39/02 (2019,01) 
CPC - 

E2 18 43/20, 43/26, 37/00; FO4B. 49/20, 15/02, 47/02., 17/03, 53/006, 9/045; .F040 25/026; r' :H 
39102 

r ---
International application No. 

POT1US18/63970 

I According to Intamational Patent Classification (TEC) or to both national classification and !PC 

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 

See Search History document 

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 

See Search History document 

Electronic data base consulted during the international se.arch (name of data base and, where practicable, search terms used) 

See Search History document 

C. DOCUMENTS CONSIDERED TO BE RELEVANT 

Categotys Citation of doonment, with indication, where appropriate, of the relevant passages 2 Relevant to claim No. 

V 

A 

A 

A 

e r 
€1 I 
ie 

US 2017/0051732 Al (BAKER HUGHES INCORPORATED) 23 February 2017; Figures 1-5; 
Paragraphs E0016] and (002.11 

US 4,100,822 A (ROSMAN, A) 18 July 1978; Figures 3-5; Column 4, Lines 97-53 

us 5,851,660 51 (MAll.„1) 07 October 2014; Figure 1; Column 1, Lines 29-33, 39-48, 53.54. 
64-67 and Column 2, Lines 1-3 

1-20 

1-20 

4-5, 14 and 18 

US 201610258267 Al (STEVVART & STEVENSON, LLC) 08 September 2016; Figure 6; 8-14 and 19-20 
Paragraph 19062j 

US 2019/0341281 Al (ONESUBSEA iP UK LIMITED) 24 November 2016; Figure 9; entire 1-20 
document 

US 2005102.74508 Al (FOLK, R et al.) 15 €3ecembeer 2005; Figure 1; entire document 1.20 

US 2007/0131,410 Al (HILL, F et at) 14 June 2007; Figure 9; entire document 1-20 

Further documents are listed in the continuation of Box C. 

Special categories of cited documents: 
document defining the general state of the art which is not considered 
to be of particular relevance 

"E" earlier stpplication or patent but published on cr after the international 
Piing date 
document which may throw doubts on priority claini(s) m which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

"O" doc--ent referring to an oral disclosure, use, exhibition or other 
means 
document published prior to the internationai Fling date but later than 
the priority. date claimed 

Date of the actual completion of the international search 

126 January 2013 (2.5..01.2019) 

Name and mailing address of the ISA/ 

Mail Stop POT, A₹tn'. iSAIUS, Commissioner for Patents 
P.O. Box 1490, Alexandria, Virginia 22.313-1450 
Facsimile No. 571-V3-8300 

Form PCT1ISA/210 (second shee.t) (January 2015) 

Sec patent family annex, 

later document published after the international Fling date Of priurify 
date and not in conflict with the apolication but cited to understand 
the principle or theory underlying the invention 

"X" document particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"Y" document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

"A" document member of the same patent family 

Date of mailing of the. international search report 

0 5 MAR 2019 
Authorized officer 

POT 0G4Idesk, .571•772.-43Ge. 
POT OSP: ?.:.Y1:21.7.-T174 

Shane Thomas. 
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PATENT COOPERATION TREATY 

From the 
INTERNATIONAL SEARCHING AUTHORITY 

,  
Taylor P. Evens 
Hogen Loveiis US LLP 
60$ Main Street, Suite 4200 
Houston, TX 77002 
United States of America 

Applicant's or agent's file reference 

047158.500035 

International application No, 

PCTIUS18/53070 

WRITTEN OPINI(Thi OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

(PCT Rule 43bis.1) 

Date of mailing 
(dayinonth/year) n 9 mAR 2019 
FOR FURTHER ACTION 

See paragraph 2 below 

International filing date (dezy*.vh.fyeor) Priority date (da* .montkijear) 

05 December 2018 (05.12.2018) 05 December 2017 (05.12.2017) 

International Patent Classification (IPC) or both. national classification and Iii'. 
IPC E21B. 43/20, 43/26, 37/00: F04B 49/20, 15/02, 47/02, 17/03; 1716H 39/02 (2019,01) 
CPC - 

E21B 43/20, 43/26, 37/00; F04B 49/20, 15/02, 47/02, 17/03, 53/008, 9/045; P34.D 25/028; F161-I 
39/02 

Applicant U.S. Services, Inc. 

I. This opinion contains indications relating to the following items: 

El Box No. 1 Basis of the opinion. 

1  Box No. 11 Priority 

Box No. li.r Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

Box No, IV Lack of unity of invention 

Box No. V Reasoned statement under Rule 43bi.s. 1(a)(i) with regrind to novelty, inventive step and industrial applicability; 
citations and f.Xpi mations supporting such statement 

Box No. VI Certain documents cited 

Box No. Vil Certain defects in the international application 

Box No, VIII Certain observations on the international application 

FfiRTHER ACTION 

If a demand for international preliminary examination is made, this: opinion will he considered to be a written opinion of the 
international Prdimiriary Examining Authority ("IPEA") except that this does riot apply where the applicant chooses an Authority 
other than this one to be the 1PEA and the chosen IPEA has notified the International Bureau under Rule 66. Ibis(h) that written 
opinions of this International Sear  king Authority will not be so considered. 

if this opinion is, as provided above, considered to be a written opinion of the ?PEA, the applicant is invited to submit to the IPEA 
a written reply together, where appropriate, with amendments, before the expiration of 3 months from the date of mailing of Form 
PCTSISA/220 or before the expiration of 22 months from the priority date, whichever expires later. 

For ibrilret options, see Form PCTIISA/220. 

Name and mailing address °faze ISA/1.1S i Date of completion of this opinion 
Matt Stop PCT, Attn: ?f_4P,ILIS 
Commissioner or Pri;.ergs 
P Sa( 1450, Alexpirtdrie., V iola 22313-%450 

26 January 2019 (25.01.2.019) 
Pcr 

Shane Thomas 

511...272-430-0 
Facsimile No. 57.1-2.73-8300 PCT 571'57'2.7T7$ 

Authorized officer 

Form PCTIISA/237 (cover sheet) (January 20 i 5) 

LIBERTY EXHIBIT 1002, Page 827



3A1RITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

Ilex No, I BltSiS of this opinion 

International application .No. 

PeTNS16/63970 

I. With regard to the language, this opinion has been established on the basis of 

the international application in the language in which it was filed. 

D a translation of the international application lin   which is the language of a translation 
furnished for the purposes of mternational search (Rules 12.3(a) and 23.1(b)). 

This opinion has been established taking into account the rectification of an obvious mistake authorized by or notified to 
this Authority under Rule 91 (Rule 43Iii.y.1(a)). 

3  j With regard to any nucicotidc nnior amino acid sequence disclosed in the international application, this opinion has 
been established on the basis of a sequence listing: 

forming part of the international application as filed: 

in the form of an Annex C/ST.25 text file. 

on paper or in the form of an image file. 

furnished together with the international application under PCT Rule 13ter.1(a) for the purposes of international 
search only in the form of an Annex CIS T.25 text file. 

furnished subsequent to the international filing date for the purposes of international search only: 

 € in the form of an Annex CIST.25 text file (Rule 13ter.1(a)). 

ri on paper or in the form of an image file (Rule Bter.1(b) and Administrative instructions, Section 713). 

In addition, in the case that niece than one version or copy of a sequence listing has been filed or furnished, the required 
statements that the information in the subsequent or additional copies is identical to that forming part of the application as 
filed or does not go beyond the application as filed, as appropriate, were furnished. 

5. Additional comments: 

Form PCT/ISA123I ;Box No. 1) (January 2015) 
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international application alas 
WRITTEN OPINION OF THE: 

INTERNATIONAL SEARCHING AUTHORITY PCTIUS16163970 

BOO NO. V Reasoned statement undar Rule 43bis.1(a)(i) with ragard to novalty, invanave aka and industrial applicability; 
citations and explanatians supporting such statement. 

r--- 
Statament 

Novelty (N) Claims 1-20 
YES 

Claims NONE NO 

Inventive step (IS) Claans NONE YES 

Claims 1-20 NO 

Industrial applicability (IA) Claims 1-20 YEC 

Claims NONE NO 

2. Citmi0313 and explanations. 

Claims 1-3, is-7 and 13-17 lack an inventive atep Laiitar POT Aria:le 33`,3) as being obvious oval US 20 17/005 17 32 At to FaAKER 
HUGHES INCORPORATED, hereinafter "BAKER", in view of US 4,100,822 A (ROSMAN). 

As par claim 1, Baker discloaea a ayaratiiic fracturing system for fracturing a subterranean formation (pump system la, for hydraulic 
Ifracturing of a borehole in an adjacent earthen formation (subterranean); Figure 1; Paragraph [00161 and ;0021]) comprising: a 
Imual-plunger hydraulic fracturing pump fluidly confrected to a wail associates with the subterranean formation (pump 5D for hydraulic 
I fracturing of a bore€rule in an adjacent earthen formation (subterranean), which may be a guintuptex pump having five pistons 146 
I (piungars); Figure 3; Paragraphs [0016] and [0021)), the mufti-plus:gar pump (50) configured to pump fluid into a welibore associated with 
i the wail at a high p1f3SSUre so that the fluid passes from the wetibore into the subterranean formation and fractures the subterranean 

formation (pima) 50 for pumping pressurized fluid into a borehole (welibore) in Cr adjacent earthen formation (subterranean) for hydraulic 
fracturing: Figure 3: Paragraphs [0015] and (00211a a plurality of motors positioned to power the multi-plunger pump (matara 34, 58 
positioned to power the pump 50 (multi-plunger pump); Figure 1): and a planetary gear train having an input pinion gear in rotational 

i contact with the plurality of motors aplariatety gear system 170 having a input pinion sun gear 174 le rotational contact with motor 56 

I through drive shaft 60 and motor 34 through gear train 62 to drive shaft52; Figures 1 and 4; Paragraph (0i.2 i), whereina gear ratio of 
the planetary gear train and a speed at which the piurality of motors operate` are selected so as to limit a maximum pump speed 

I associated with the multi-plunger pump (the gear ratio of pianetaar gear system 170 allows for gear reduction, allowing for the rotational 
I speed of the drive shaft 60 to convert to a slower rotational speed on the drive shaft 52 of the pump 50 (theme. by limiting maximum pump 
I speed); Figures 1 and 4; Paragraph a)02.4)). Baker fails to disclose a plurality of input pinion gears in rotational contact with each of the 
i plurality of motors. Rosman discloses a plurality of motors and a plurality of input pinion gears in rotational contact with each of the 
plurality of molars (see Figures 3-5 wherein pinions 23 having gear teeth 34 are connected rotationally to hydraulic drive motors 21). it 
would have been obvious to one mad ordinary skill in the art at the time the invention was ma to madify the planetary gearing of 

, Baker by having a motor for oath associated planet gear as taught by Rosman for the purpose of having smaller reactors wherein there is 
i an advantage that the system is less expensive with respect to initial capitalization and maintenance (Rosman; Column 4, Lines 57-59). 

As per claim 2, Baker as modified by Rosman diacloses the system of claim 1. Baker fails to disclose the system former comprising a 
plurality of apeed reduction gaarboxert positioned bet wean the plurality of input pinion gears and the plurality of motors so as to achieve a 

i dasirad amp rate. Rosman disraosea a plurality of speed reduction gearboxes positioned between a plurality of input pinion gears and a 

iplurality of motors (gear boxes 22 are positioned between a plurality at pinions 23 having gear teeth 23 and a plurality of hydraulic drive 
motors 21; gear boxes are designed to increase torque while reducing speed of She output shaft; Ragas 3-5: Column 4, fines 46-62). It 

I would have been obvious to wise having ordinary skill in the art at the time, the invention was made to modify the gearing of Baker by 
I having a motor for each associated planet gear as wail as gear boxes as taught by Rosman resulting in a desired pump rate for the 

purpose of having smaller motors wherein there is an advantage that the system is Masi expensive with reaped to initial capitalization and 
I maintenance (Rosman; Column 4, Lines 57-59) and developing the amount of torque necessary to rotate ring members with high loads 
(Rosman; Column 4, Lines 60-62)). 

Arm par cairn '-,& Baker as modified by Rosman discloses the system of claim 1. Baker fails to disclose wherein a plurality of motors 
comprises one of a plurality of eiactric motors or a piurality of hydraulic motors. Rosman disci sees wherein a plurality of motors comprises 
one of a plurality of electric motors or a plurality of hydraulic motors (hydraulic drive motor; 21; Figure 4). it would have been obvious to 
one having ordinary skill in the art at the time the invention was made to modify the motor of Baker with the plurality of hydraulic motors 
as taught by Rosman for the purpose of utilizing a motor which can generate high torques without excessive size. 

Asi par claim 5, Baker as modifiad by Rosman discloses the system of claim 1. Baker further discloses wherein the hydraulic pump 
comprises an odd number of plungers greater than or equal to five plungers (pump 50 for hydraulic fracturing of a borehole in an adjacent 
earthen formation (subterranean) with five pistona 146 (plungers); Figure 3; Paragraphs [0016:land [0021]). 

As per claim 7. Baker as modified by Roarrian discloses the system of claim 6, wherein a stroke length of each of the plungers associated 
with the hydraulic pump is selected to inversely relate to a pump apeed associated with the hydraulic pump so as to achieve a 
predratermined flow rate (see Figure 3 wherein the distance the crosshead 148 travels (stroke length) of the piston 145 (plunger) 
associated with the pump system 1a would be in a inversely related relation to pump speed since the longer the stroke ierigth is. the 
lower the pump speed required to achieve a given flow rate; Figures 3-5; Paragraphs [002.61 and [0019J). 

aaa-Continuera Within the Next Supplemental 

Form PCT/ISA/237 (Box No. V) (January 2015) 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

Box No. VIII Certain observations on the international application 

International application No. 

PCT/US1Biti3970 

The following observations on the clarity of the claims, description, and drawings or on the question whether the claims are fay 
SUpported by the description, are made: 

Claims 4-10, 14 and 18-20 are objected to under PCT Rule 66.2(a)(v) as lacking clarity under PCT Article 6 because claims 4-10, 14 
and 18-20 are Indefinite for the following reason: Claims 4.10, 14 and 18-20 refer to "the plurality of hydraulic pumps", There is a lack of 
antecedent basis for "the plurality of hydraulic pumps". For the purpose of this opinion, as best understood, the claim is interpreted to 
read the hydraulic pump". 

Claim 11 is objected to under PCT Rule 66.2(a)(v) as lacking clarity under PC l'  6 because dalm 11 is indefinite for the following 
reason: Claim 11 refers to the plurality of electric motors" in line 6. There is a lack of antecedent basis for "electric motors". For the 
purpose of this opinion, as best understood, the claim Is interpreted to read "the plurality of motors". 

Claim 20 Is objected to under PCT Rule 66,2(a)(v) as lacking clarity under PCI Article 6 because claim 20 is indefinite for the following 
reason: Claim 20 refers to "the plurality of VFDs" in line 3. There is a lack of antecedent basis for 'The plurality of \IFT..ls". For the purpose 
of this opinion. as nest understood, the claim is interpreted to read "the VFD". 

PCTilSA/237 (Box No. VIII) (January 2015) 
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WRITTEN OPINION OF THE 
€NTERNAT€ONAL SEARCH€NG AUTHOR€TY 

Supplementa€ Box 

 L. 

International application No. 

PCTIUS18163970 

In case the space le any of the preceding boxes is not sufficient, 
Continuation of: 

s' Continued from Box V: Citations and Explarsationsene'-
As per claim 15, Baker discloses a method for pumping fluid into a weilbore associated with a subterranean formation (pump system 10 
for hydraulic (fluid) fracturing of a borehole in an adjacent earthen formation (subterranean); Figure 1; Paragraph (0016) and 100211), the 
method comprising: fluidly connecting a multi-plunger hydraulic fracturing pump to a well associated with the subterranean formation 
(pump 50 is fluidly connoctod to o borehole and is used for hydraulic fracturing of a borehole in an adjacent earthen formation 
(subterranean), which may be a quintuples pump having five pistons 146 (plungers); Figure 3; Paragraphs (00161 and [00211) such that 
the multi-plunger pump pumps fluid into the welibore at a high pressure so that fluid passes from the weilbore into the subterranean 
formation and fractures the subterranean formation (pump 50 for pumping pressurized fluid into a borehole (weilbore) in an adjacent 
earthen formation (subterranean) for hydraulic fracturing; Figure 3; Paragraphs [0016] and [0021]); powering the multi-plunger pump with 
a plurality of motors (motors 34, 58 positioned to power the pump 50 (multi-plunger pump); Figure 1); and a planetary gear train having 
an input pinion gear in rotational contact with the plurality of motors (planetary gear system 170 having a input pinion sun gear 174 in 
rotational contact with motor 58 through drive shaft 60 and motor 34 through gear train 62 to drive shaft 52; Figure 4; Paragraph [0024]) 
so as to translate power from the plurality of motors into a desired pump rate of the multi-plunger pump (planetary gear system 170, 
allows for gear reduction of the power coming from motor 34, allowing for the rotational speed of the drive shaft 60 connected to motor 
58, to convert to a slower rotational speed on the drive shaft 52 of the pump 50 (desired pump rate); Figures 1 and 4; Paragraph [0024)). 
Baker fails to disclose a plurality of input pinion gears in rotational contact with each of the plurality of motors. Rosman discloses a 
plurality of motors and a plurality of input pinion gears in rotational contact with each of the plurality of motors (see Figures 3-5 wherein 
pinions 2.3 having gear teeth 34 are connected rotationally to hydraulic drive motors 21). It would have been obvious to one having 
ordinary skill to the art at the time the invention was made to modify the planetary gearing of Baker by having a motor for each 
associated planet gear as taught by Rosman for the purpose of having smaller motors wherein there is an advantage that the system is 
less expensive with respect to initial capitalization and maintenance (Rosman; Column 4. Lines 57-59). 

As per claim 16, Baker as modified by Rosman discloses the method of claim 15. Baker fails to disclose further comprising: positioning a 
plurality of speed reduction gearboxes between the plurality of input pinion gears and the plurality of motors so as to achieve the desired 
pump rate. Rosman discloses positioning a plurality of speed reduction gearboxes between a plurality of input pinion gears and a 
plurality of motors (gear boxes 22 are positioned between a plurality of pinions 23 having gear teeth 23 and a plurality of hydraulic drive 
motors 21; gear boxes are designed to increase torque while reducing speed of the output shaft; Figures 3-5; Column 4, Lines 46-52), It 
would have been obvious to one having ordinary skill in the art at the time the invention was made to modify the gearing of Baker by 
having a motor for each associated planet gear as well as gear boxes as taught by Rosman resulting in a desired pump rate for the 
purpose of having smaller motors wherein there is an advantage that the system is less expensive with respect to initial capitalization 
and maintenance (Rosman; Column 4, Lines 57-59) and developing the amount of torque necessary to rotate ring members with high 
loads (Rosmars; Column 4, lines 60-62)). 

As per claim 17, Baker as modified by Roarnan discloses the method of claim 15, Baker fails to disclose wherein a plurality of motors 
comprises one a a plurality of elecblc motors or a plurality of hydraulic motors. Rosman discloses wherein a plurality of motors 
comprises one of a plurality of electric motors or a plurality of hydraulic motors (hydraulic drive motors 21; Figure 4). it would have been 
obvious to one having ordinary skill in the art at the time the invention was made to modify the motor of Baker with the plurality of 
hydraulic motors as taught by Rosman for the purpose of utilizing a motor which can generate high torques without excessive size. 

Claims 4-5 and 18 lack an inventive step under PCT Article 33(3) as being obvious over BAKER in view of ROSMAN further in view of 
US 8,851.860 B1 (MAIL). 

As per claim 4, Baker as modified by Rosman discloses the system of claim 1. Baker fails io disclose wherein the maximum pump Speed 
correlates to a critical plunger speed associated with the hydraulic pump. Mali discloses wherein a maximum pump speed correlates to a 
critical plunger speed associated with a hydraulic pump (mainstream methods of subsurface downhoie pumping (hydraulic pump) 
include mounted reciprocating mechanisms (plunger) In a casing tube; optimal speeds of up and down strokes can be defined as 
maximum speeds that will not cause overstressing of pump rod (critical plunger speed); therefore maximum pumping speed correlates to 
an operation at optimal up and down stroke speed (critical plunger speed) associated with the hydraulic pump; Column 1, Lines 29-33, 
39.48, 53-54, 64-67 and Column 2, Lines 1-3). it would have been obvious to one having ordinary skill in the art at the time the invention 
was made to modify the maximum pump speed of Baker by correlating it to the critical plunger speed as taught by Mail for the purpose 
of avoiding overstressing of structural parts and premature damage (Baker; Column 1, Lines 64-67 and Column 2, Lines 1-3). 

As per claim 5. Baker as modified by Rosman discloses the system of claim 1. Baker fails to disclose wherein the maximum pump speed 
is 5% or less over a critical plunger speed associated with hydraulic pump. Mail discloses wherein the maximum pump speed is 5% or 
less over a critical plunger speed associated with hydraulic pump (mainstream methods of subsurface downhole pumping (hydraulic 
pump) include mounted reciprocating mechanisms (plunger) in a casing tube; optimal speeds of up and down strokes can be defined as 
maximum speeds that will not cause overstressing of pump rod (critical plunger speed); therefore maximum pumping speed would 
equate (less than 8%) to an operation at optimal up and down stroke speed (criticsi plunger speed) associated with the hydraulic pump; 
Column 1, Lines 29-33, 39-48, 63-54, 63-67 and Column 2, Lines 1-3). It would have been obvious to one having ordinary skill in the an 
at the time the invention was made to modify the maximum pump speed of Baker by equating it to the critical plunger speed as taught by 
Mali for the purpose of avoiding overstressing of structural parts and premature damage (Baker; Column 1, Lines 63-67 and Column 2, 
Lines 1-3). 
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As per claim 18, Baker as modified by Rosman discloses the method of claim 15. Baker fails to disclose wherein the maximum pump 
speed conaiates to a critical plunger speed associated with the hydraulic pump. Mail discloses wherein a maximum pump speed 
correlates to a critical plunger speed associated with a hydraulic pump (mainstream methods of subsurface downhole pumping 
(hydraulic pump) include mounted reciprocating ITISChBfliSMS (plunger) in a cueing tube; optimal speeds of up and down strokes can be 
defined as maximum speeds that will not cause overstressing of pump rod (critical plunger speed); therefore maximum pumping speed 
correlates to an operation at optimal up and down stroke speed (critical plunger speed) associated with the hydraulic pump; Column 1, 
Lines 29-33, 39-46. 53-54, 64-67 and Column 2., Lines 1-3). it would have been obvious to one having ordinary skill in the art at the time 
the invention was made to modify the maximum pump speed of Baker by correlating it to the critical plunger speed as taught by Mail for 
the purpose of avoiding overstressing of structural parts and premature damage (Baker; Column 1, Lines 64-67 and Column 2, Lines 
1-3). 

Claims 6-13 and 19-20 lack an inventive step under POT Article 33(3) as being obvious over BAKER in view of ROSMAN further in view 
of US 2.015/0258267 Al to STEWART & STEVENSON. LLD. hereinafter 'STEWART'. 

As per claim 8, Baker as modified by Rosman discloses the system of claim 1. Baker discloses further comprising: a variable frequency 
drive (VFD) connected to a motor to control the speed of the motor, wherein the VFD is positioned to accelerate or decelerate pump 
rotational speeds associated with the hydraulic pump (variable frequency drive WED) 76 connected to motor 34 to control the speed 
thereof, wherein the vizi) is positioned to adjust operating speeds of pump 50; Figure 2; Paragraph (0019-0020]). Baker fails to disclose 
a variable frequency drive (VFD) connected to a plurality of motors. Stewart disciosea a variable frequency drive (vM) connected to a 
plurality of motors (controlling, using one or more variable frequency drives (VFDs), a plurality of electrical motors to drive at least one 
fluid pump of the at least one hydraulic fracturing pump unit; Claim 31). It would have been obvious to one having ordinary skill ih the art 
at the time the invention was made to modify the other motor of Baker to be connected to the VFD as taught by Stewart for the purpose 
of utilizing the benefits of a VFD to-the other motors in the system, the benefits inciuding contributing to energy savings, increasing the 
efficiency and life of the motor, reducing mechanical wear upon the motor and thus the need for repair (Baker; Paragraph (0019)). 

As per claim 9, Baker as modified by Rosman and Stewart discloses the system of claim 8. Baker further discloses a variable frequency 
drive (VFD), wherein the VFD is positioned to accelerate or decelerate pump rotational speeds associated with the hydraulic pump 
(variable frequency drive (vm) 76 connected to motor 34 to control the speed thereof. wherein the VF13 is positioned to adjust 
operating speeds of pump 50; Figure 2; Paragraph (0019-0020D, Baker fails to disclose wherein the VFD comprises a plurality of VFDs 
connected to a plurality of motors, wherein the plurality of VFDs are configured to share a load required to power the hydraulic pump. 
Stewart discloses wherein the VFD comprises a plurality of VFDs connected to a plurality of motors, wherein the plurality of VFDs are 
configured to share a load required to power the hydraulic pump (controlling, using one or more (plurality) variable frequency drives 
WEDS), a plurality of electrical motors to drive at least one fluid pump of the at least one hydraulic fracturing pump unit (sharing the 
load); Claim 31). It would have been obvious to one having ordinary skill in the art at the time the invention was made to modify the 
other motor of Baker to have a VFD for the purpose utilizing the benefits of a WEI to the other motors in the system, the benefits 
including contributing to energy savings, increasing the efficiency and life of the motor, reducing mechanical wear upon the motor arid 
thus the need for repair (Baker; Paragraph [0019]). 

As per claim 10, Baker as modified by Rosman and Stewart discloses the system of claim 9. Baker fails to disclose wherein a plurality of 
VFDs are configured to automatically shut off in the event of an overpressure event with respect to the plurality of hydraulic pumps. 
Stewart discloses wherein a plurality of VFOs are configured to automatically shut off in the event of en overpressure event with respect 
to a hydraulic pump (a RUN/STOP will control the fracturing pump unit 700 a in which an e-stop will be supplied to stop the entire 
fracturing pump unit 700 a, shutting down frac VFDe 410 a. 410 b of motors 411 a. 411 b; the RUN1STDP is initiated when frac VFD 410 
a detects the discharge pressure exceeds a OVSFpr6SSUff3setpoint with respect to hydraulic fracturing pump 710 a, it stops the frac 
motor 411 as it activates a shutdown; Figures 3 and 6; Paragraphs ;0054) and f00821). It wated have been obvious to one having 
ordinary skill in the art at the time the invention was made to modify the LTD of Baker to automatically shut down during an 
overpressure event as taught by Stewart for the purpose of avoiding catastrophic failure in the system. 
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As per claim 11, Saker discloses a hydraulic fracturing system for fracturing a subterranean formation (pump system 10 for hydraulic 
fracturing of a borehole in an adjacent earthen formation (sunterraneart): Figure 1; Paragraph [00161 and [00213) comprising: a 
multi-plunger hydraulic fracturing pump fluidly connected to a well associated with the subterranean formation (pump 50 for hydraulic 
fracturing of a borehole in an adjacent earthen formation (subterranean), which may be a quintuplex pump having five pistons 146 
(plungers); Figure 3: Paragraphs 10016) and [00211), the multi-plunger pump configured to pump fluid into a welibore associated with the 
well at a high pressure so that the fluid passes from the weilhore into the subterranean formation and fractures the subterranean 
formation (pump 50 for pumping pressurized fluid into a borehole (weitbeire) in an adjacent earthen formation (subterranean) for 
hydraulic fracturing; Figure 3; Paragraphs 100161 and [0021)): a plurality of motors positioned to power the multi-plunger pump (motors 
34. 56 positioned to power the pump 50 (multi-plunger pump); Figure 1); a variable frequency drive connected to a motor to control the 
speeds of the motor (variable frequency drive (VFD) 76 connected to motor 34 to control the speed thereof, wherein the VFD is 
positioned to adjust operating speeds of pump 50; Figure 2; Paragraph [0019-00201); and a planetary gear train having Cr. input pinion 
gear in rotational contact with the plurality of motors (planetary gear system 170 having a input pinion sun gear 174 in rotational contact 
with motor 58 through drive shaft 60 and motor 34 through gear train 62 to drive shaft 52; Figure 4; Paragraph 10024)), wherein a gear 
rat€o of the planetary gear train and a speed at which the plurality of motors operates are selected so as to limit a maximum pump speed 
associated with the mu€ti-plunger pump (the gear ratio of planetary gear system 170 allows for gear reduction, allowing for the rotational 
speed of the drive shaft 60 to convert to a slower rotational speed on the drive shaft 52 of the pump 50 (thereby limiting maximum pump 
speed): Figures 1 and 4; Paragraph [00241). Baker fails to disclose a plurality of Input pinion gears in rotational contact with each of the 
plurality of motors, Baker also tails to disclose a variable frequency drive (VFD) connected to a plurality of motors. Rosman discloses a 
plurality of motors and a plurality of input pinion gears in rotational contact with each of the plurality of motors (see Figures 3-5 wherein 
pinions 23 having gear teeth 34 are connected rotationally to hydraulic drive motors 21). it would have been obvious to gee having 
ordinary skill in the art at the time the invention was made to modify the planetary gearing of Baker by having a motor for each 
associated planet gear as taught by Rosman for the purpose of having smaller motors wherein mere is an advantage that the system is 
less expensive with respect to initial capitalization and maintenance (Rosman; Column 4, Lines 57-59). Stewart discloses a variable 
frequency drive (VFD) connected to a plurality of motors (controlling, using one or more variable frequency drives (VFDs), a plurality of 
electrical motors to drive at least one fluid pump of the at least one hydraulic fracturing pump unit; Claim 31). It would have been 
obvious to one having ordinary skil€ in the art at the time the invention was made to modify the other motor of Baker to be connected to 
the VFD as taught by Stewart for the purpose of utilizing the benefits of a VFD to the other motors in the system, the benefits includ€ng 
contributing to energy savings, increasing the efficiency and life of the motor, reducing mechanical wear upon the motor and thus the 
need for repair (Baker; Paragraph [0019)), 

As per claim 12, Baker as modified by Rosman and Stewart discloses the system of claim 11. Baker fails to disclose the system further 
comprising a plurality of speed reduct€on gearboxes positioned between the plurality of input pinion gears and the plurality of motors so 
as to achieve a desired pump rate. Rosman discloses a plurality of speed reduction gearboxes positioned between a plurality of input 
pinion gears and a plurality of motors (gear boxes 22 are positioned between a plurality of pinions 23 having gear teeth 23 and a 
plurality of hydraulic drive motors 21; gear boxes are designed to Enema-ea torque while reducing speed of the output shaft; Figures 3-5; 
Column 4. Lines 46-62). It would have been obvious to one having ordinary skill in the art at the time the invention was made to modify 
the gearing of Baker by having. a motor for each associated planet gear as weal as gear boxes as taught by Rosman resulting in a 
desired pump rate for the purpose of having smaller motors wherein there is an advantage that the system is less expensive with 
respect to initial capitalization and maintenance (Rosman; Column 4, Lines 57-59) and developing the amount of torque necessary to 
rotate ring members with high loads (Rosman; Column 4, Lines 60-62)). 

As per claim 13. Baker as modified by Rosman and Stewart discloses the system of claim 11. Baker fails to disclose wherein a plurality 
of motors comprises one of a plurality of electric motors or a plurality of hydraulic motors. Rosman discloses wherein a plurality of 
motors comprises one of a plurality of electric motors or a plurality of hydraulic motors (hydraulic drive motors 21; Figure 4). it would 
have been obvious to one having ordinary skill in the art at the time the invention was made to modify the motor of Baker with the 
plurality of hydraulic motors as taught by Rosman for the purpose for the purpose of utilizing a motor which car; generate high torques 
without excessive size. 

As per claim 19, Baker as modified by Rosman discloses the method of claim 15. Baker discloses further comprising: connecting a 
variable frequency drive (VFD) to the motor so as to control the speed of the motor, wherein the VFD is positioned to accelerate or 
decelerate pump rotational speeds associated with each of the hydraulic pump (variable frequency drive (VFD) 76 connected to motor 
34 to control the speed thereof, wherein the VFD is positioned to adjust operating speeds of pump 50; Figure 2; Paragraph 
[0019.002.01). Baker fails to disclose a variable frequency drive (VFD) connected to a plurality of motors. Stewart discloses a variable 
frequency drive (VFD) connected to a plurality of motors (controlling, using one or more variable frequency drives (VFDs), a plurality of 
electrical motors to drive at least one fluid pump of the at least one hydraulic fracturing pump unit; Claim 31). It would have been 
obvious to one having ordinary skill in the art at the time the invention was made to modify the other motor of Baker to be connected to 
the VFD as taught by Stewart for the purpose of utilizing the benefits of a VFD to the other motors in the system, the benefits including 
contributing to energy savings, increasing the effic€ency and life of the motor, reducing mechanical wear upon the motor and thus the 
need for repair (Baker: Paragraph [00191). 

As per claim 20, Baker as modified by Rosman end Stewart discloses the method of claim 19, Baker fails to disclose detecting an 
overpressure event with respect to the hydraulic pump; and automatically shutting off the VFD. Stewart discloses wherein a VFD is 
configured to automatically shut off in the event of an overpressure event with respect to a hydraulic pump (when frec VFD 410 detects 
the discharge pressure exceeds a overpressure setpoint with respect to hydraulic fracturing puma 710 a, it stops the frac motor 411 as it 
activates a shutdown; Figure 6; Paragraph [00e2)). if would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the VFD of Baker to automatically shut down during an overpressure event as taught by Stewart for the 
purpose of avoiding catastrophic failure in the system. 
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Claim 14 lacks an inventive step under PCT Article 33(3) es being obvious over BAKER in view of ROSMAN further in view of 
STEWART further In view of MA€L. 

As per claim 14, Beier as modified by Rosman and Stewart discloses the system of claim 11. Baker fails to disclose wherein the 
maximum pump speed correlates to a critical plunger speed associated with each of the plurality of hydraulic pumps. Mail discloses 
wherein a maximum pump speed correlates to a critical plunger speed associated with a hydraulic pump (mainstream methods of 
subsurface downhole pumping (hydrau€ic pump) include mounted rec€procating mechanisms (plunger) in a casing tune: optimal speeds 
of up and down strokes can be defined as maximum speeds that will not cause overstressing of pump rod (critical plunger speed); 
therefore maximum pumping speed correlates to an operation at optimal up and down stroke speed (critical plunger speed) associated 
with the hydrau€ic pump; Column 1, LififiS 29-33, 39-48, 53-54, 64-67 and Column 2, Lines 1-3). It would have been obvious to one 
having ordinary skill in the art at the time the invention was made to modify the maximum pump speed of Baker by correlating it to the 
critical plunger speed as taught by Mai€ for the purpose of avoiding overstressing of structurai parts and premature damage (Baker; 
Column 1, Lines 64-67 and Column 2. Lines 9.3). 

Claims 1-20 have industria€ applicability as defined by PCT Article 33(4) because the subject matter can be made or used €n €ndustry. 
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citations and explanations supporting such statement 

Certain documents cited 

Certain defects in the international application 

Certain observations cm the international application 

2. FURTHER ACTION 

If 3 demand for international preliminary examination is made, this opinion will be considered to be a written opinion of t€ae 
International Preliminary Examining Authority ("1PEA") except that this does not apply where the applicant chooses an Authority 
other than this one to be the IPEA and the chosen IPEA has notified the international Bureau under Rule 66, lbis(b) that written 
opinions of this International Searching Authority will not be so considered... 

If this opinion is, as provided above, considered to be a written opinion of the IPEA, the applicant-is invited to submit to the IPEA 
a written reply together, where appropriate, with amendments, before the expiration of 3 months from the date of mailing of Form 
PCTIISA/220 or before the expiration of 22 months from the priority date, whichever expires later. 

For ihrther options, see Form PCT/ISA/220. 

Name and mailing address of the ISA/US 
Mat Stop PCT, Attn: ESA/US 
cemngssioner for Patents 
P.O. Box 1.150, Nexendria: VA 22313-1450 

Facsimile No. 571-273-8300 

Date of completion of this opinion E Authorized officer 

Blaine R. Copenheaver 
PCT Heiptiesk: 571-27?-4333 
PCT OSP: 571 -272:7774 

25 March 2019 
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LIBERTY EXHIBIT 1002, Page 838



WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

International application No. 

PCTRIS2019/O16635 

Ras No. I Basis of this opinion 

1. With regard to the language, this opinion has been established on the basis of: 

rR1 the international application in the language in which it was filed. 

a translation of the. international application into    which is the language of a translation 
furnished for the purposes of intetnational search (Rules 12.3(a) and 23.1(b)). 

This opinion has been established taking into account the rectification of an obvious mistake authorized by or notified to 
this Authority under Rule 91 (Rule 4l3bis..1(a)). 

With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this opinion has 
been established on the basis of a sequence listing: 

l'ortning part of the international application as filed: 

E in the form elan Annex CiST.25 text file, 

U on paper or in the ibrm of an image file. 

furnished together with the international application under PCT Rule 13ter.1 (a) for the purposes of international 
search only in the form of an Annex cisT.2s text fie_ 

furnished subsequent to the international filing date for the purposes of international search only: 

ED in the form of an Annex CIS T.25 text file (Rule 13:er. J(a)), 

F.1 on paper or in the ibreI3 of an image file (Rule 13rer.1(b) and Administrative Instnictions, Section 713). 

D In addition., in the case that more than one version or copy of a sequence listing has been filed or furnished, the required 
statements that the information in the subsequent or additional copies is identical to that forming part of the application as 
tiled or does not go beyond the application as filed, as appropriate, were furnished. 

5. Additional comments: 
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Statement 

Novelty (N) Claime 5-14, 16-18 
 YES 

Claims 1-4, 15, 19, 20  NO 

Inventive step (IS) Claims 6, 13, 17 YES 
1-5, 7-12. 14-16. 18-20  NO 

Industrial applicability (LA) Claims 1-20 

Claims None  NO 

2. Citations and explanations: 

Claims 1-4, 15, 19, and 20 lack novelty under PCT Article 33(2) as being anticipated by US Well Services LLC (hereinafter USWell022). 

Regarding Claim 1, USWell022 discloses a system for completing a well (a hydraulic fracturing operation can be carried out according to 
the following process... The fracturing fluid can be pumped into the welibore at a high enough pressure that the fracturing fluid cracks the 
formation, pare 0042), the system comprising: a generator (generators 222A, 2228, pars 0045; also see Fig. 5): a plurality of electric load 
components, each electric load component powered by the generator (at least one first generator in electrical communication with a first 
switchgear for providing power to primary components of a hydraulic fracturing operation;, claim 1; Each group A, 8 of 
generators 222A, 2228 Is connected in turn to separate and distinct groups of transformers 223A, 2238 and pumps 210A, 2108 [load 
components], pare 0045; also see Fig. 5); one a load shedding control panel that monitors the generator and, if the generator loses 
functionality, is capable of deactivating one or more of the plurality of electric load components to reduce the electric lead (The turbine 
generators 122 can be connected to the eiectric motors 114 [of the pumpariciads] via power distribution panels, pare 0036; The load shed 
system of the embodiment of FIG. 5 can monitor when power draw will overload the system (i.e., when demand is higher than supply), and 
It will send a signal to open a breaker 233A, 2338 to cut certain pumps 210A, 2108, thereby reducing power before the entire bank is 
overloaded pars 0047; If one of the turbines loses power.... [in prior art) the ability to shed load, such as by shutting down power to 
non-critical parts of the system, is limited. The power draw from all of the units overloads the turbines, pars 0006; if the at least one first 
generator loses the ability to generate electricity, the at least one second generator can continue to generate electricity, pare 0007). 

Regarding Claim 2, USWell022 discloses the system of claim 1, further comprising: a switch gear positioned between the generator and 
the plurality of electric load components to distribute power between the generator and the plurality of electric load components (The 
power from the generators 222A of group A goes to switchgear 235A. From switchgear 235A, the power goes to the transformers 223A, 
and to the auxiliary trailer 225A, which can have a transformer, as well as a VFD and soastarte for the blender and hydration units. Power 
can then go to one or more of the following: the primary blender 234A. the primary hydration unit 232A, the primary data van 227A. andfor 
the primary sand equipment 229A. Power from the transformers 223A also goes to pumps 210A.. pars 0050; also see Fig. 5). 

Regarding Claim 3, USWell022 discloses the system of claim 1. wherein the generator is a natural gas turbine generator, a natural gas 
generator, or a diesel generator (the, electric generators 22 can be powered by natural gas.. pare 0027). 

Regarding Claim 4, USWel1022 discloses the system of claim 1, wherein me electric load components are selected from the group 
consisting of electric hydraulic fracturing pumps, a blender, send equipment. a hydration unit, and a date van (Each group A, I3 of 
generators 222A. 2228 is connected in turn to separate and distinct groups of transformers 223A, 2238 and pumps 210A, 210B, as well 
as separate and distinct auxiliary trailers 225A, 2258, each including Its own ancillary equipment. such as, for example, data 
vans 227A, 2278, sand equipment 229A, 229B, blenders 234A, 2348, and hydration units 232A, 2328, pars 0045; also see Fig. 5). 

Regarding Claim 16, USWell022 discloses a method of completing a well (a hydraulic fracturing operation can be carried out according to 
the following process_ The fracturing fluid can be pumped into the wellbore at a high enough pressure that the fracturing fluid cracks the 
formation, pars 0042), the method comprising the steps of: a) powering a plurality of hydraulic fracturing equipment components with a 
generator (at least one first generator in electrical communication with a first switchgear for providing power to primary components of a 
hydraulic fracturing operation;, claim 1; Each group A, B of generators 222A, 2228 is connected in turn to separate arid distinct groups of 
transformers 223A, 2.238 and pumps 210A, 2108 [load components], pare 0045; also see Fig. 5); b) monitoring the generator to determine 
when the generator loses functionality; c) when the generator loses functionality, selectively deactivating one or more of the plurality of 
hydraulic fracturing equipment components to decrease the load (The turbine generators 122 can be connected to the electric motors 114 
[of the pumps/loads] via power distribution panels, pars 0036; The load shed system of the embodiment of FIG. 5 can monitor when power 
draw will overload the system (i.e., when demand is higher than supply), and it will send a signal to open a breaker 233A. 2333 to cut 
certain pumps 210A, 2108, thereby reducing power before the entire hank is overloaded pare 0047; if one of the turbines loses power,... 
[in prior art] the ability to shed load, such as by shutting down power to non-critical parts of the system. is limited. The power draw from all 
of the units overloads the turbines, pars 0006; it the at least one first generator loses the ability to generate electricity, the at least one 
second generator can continue to generate electricity, pare 0007). 

Regarding Claim 19, USWell022 discloses the method of claim '15, further comprising: distributing power between the generator and the 
plurality of hydraulic fracturing equipment components with a switchgear (at least one first generator in electrical communication with a first 
switchgear for providing power to primary components of a hydraulic fracturing operation;, claim 1; Each group A, B of 
generators 222A, 22213 is connected in turn to separate and distinct groups of transformers 223A, 2238 and pumps 210A, 2108 [load 
components], pars 0045; also see Fig. 5) 

Fenn PCT/ISA/237 (Box No. V) (January 2015) 
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Regarding Claim 20, USWel1022 discloses the method of claim 15, wherein step c) is carried out by a load shedding control panel that 
monitors the generator to determine when the generator loses functionality (The turbine generators 122 can be connected to the electric 
motors 114 [of the pumps/loads] via power distribution panels, pare 0036; The load shed system of the embodiment of FiG, 5 can 
monitor when power draw will overload the system (i.e., when demand is higher than supply), and it will send a signal to open a 
breaker 233A, 2338 to cut certain pumps 210A, 210B, thereby reducing power before the entire bank is overloaded pars 0047; if the at 
least one first generator loses the ability to generate electricity, the at least one second generator can continue to generate electricity, 
pare 0007). 

Claim 5 lacks an inventive step under PCT Article 33(3) as being obvious over US Wall Services LLC (hereinafter USWell022) in view of 
Batdassarre €t al. (hereinafter Baidassarre). 

Regarding Claim 5. USWell022 fails to disclose the system of claim 4, wherein the load shedding panel prioritizes the order in which the 
plurality of electric load components will be deactivated. Baldassarre is in the field of energy management systems (pare 0002) and 
teaches wherein the load shedding panel prioritizes the order in which the plurality of electric load components will be deactivated (loads 
are shed in the predetermined sequence established by a user and/or as defined by a user In real-time via a user interactive device until 
the total currant is less than the predetermined peak total or until the system has detected a stable current situation, pars 0058; the 
control system can store this information and statistically translate it to determine the priority of each sensed load, and subsequentiy 
create a priority list to be implemented by an auxiliary power source in the instance when the utility power source fails, pare 0076). it 
would have been obvious to one of ordinary skill in the art at the time of the invention to modify USWell022 with the teaching of 
Baldassarre for the purpose of shedding lower priority loads based on predetermined priority or real-time decisions made by the user so 
as to ensure that the vital loads remain connected and active while the auxiliary or generator power source remains below a threshold 
value (see Baldessarre. pare 0130). 

Claims 7-12. 14, 16. and 18 lack an inventive step under PCT Article 33(3) as being obvious over US Welt Services LLC (hereinafter 
USWell022) in view of US Well Services LLC (hereinafter USWell593). 

Regarding Claim 7. USWeil022 fails to disclose the system of claim 1, wherein the generator is in selective electrical communication with 
a power grid. 
USWell593 is in the field of hydraulic fracturing (pane 0002) and teaches wherein the generator is In selective electrical communication 
with a power grid (FIG. 14 illustrates an example 1400 of a configuration for load sharing with a utility grio, according to an embodiment, 
pars 0085; enable the switchgear units -Be- 1425-b and "C+- 1425-c to load share between the generator sets 1405-a, 1405-b, 1405-c, 
1405- d and the utility grid. For example, if the utility grid is transmitting power at 69 kV, the transformer 1445 can step down the 69kV 
voltage to 13.8 IN for use by the microgrid. In this configuration, power can be either provided to the grid or supplemented from the utility 
grid during times of peak power demand, pare 0086). It would have been obvious to one of ordinary skill In the art at the time of the 
invention to modify USWell022 with the teaching of USWeil593 for the purpose of ailowing for power transfer to and from the grid as 
needed (see USWeli593, pare 0086). 

Regarding Claim 8. USWell022 discloses a system for completing a well (a hydraulic fracturing operation can be carded out according to 
the following process... The fracturing fluid can be pumped into the weilbore at a high enough pressure that the fracturing fluid cracks the 
formation, pare 0042), the system comprising: a generator (generators 222A, 2221, pare 0045; also see Fig. 5); a plurality of hydraulic 
fracturing equipment components, each of the plurality of hydrauiic fracturing equipment components powered by the generator (at least 
one first generator in electrical communication with a first switchgear for providing power to primary components of a hydraulic fracturing 
operation;, claim 1; Each group A. B of generators 222A, 2228 is connected in turn to separate and distinct groups of 
transformers 223A, 2238 and pumps 210A, 2108, as well as separate and distinct auxiliary trailers 225A, 2258, erect including its own 
ancillary equipment, such as, for example, data vans 227A, 2278, sand equipment 229A, 2298, blenders 234A, 234B, and hydration 
units 232A, 2328 [hydraulic fracturing components], pare 0045; also see Fig. 5); an electric equipment, the electric equipment powered 
by the generator; and a load shedding control panel that monitors the generator and, if the generator loses functionality, is capable of 
deactivating one or more of the plurality of hydraulic fracturing equipment components of the electric equipment to reduce the electric 
load (The turbine generators 122 can be connected to the electric motors 114 (of the pumps/loads] via power distribution panels, pars 
0036; The load shed system of the embodiment of FIG. 5 can monitor when power draw wilt overload the system (i.e., when demand is 
higher than supply), and it will send a signal to open a breaker 233A, 233E to cut certain pumps 210A, 2108, thereby reducing power 
before the entire bank is overloaded pare 0047; if one of the turbines loses power,... [In prior art] the ability to shed load, such as by 
shutting down power to non-critical parts of the system. Is limited. The power draw from all of the units overloads the turbines, pare 0006: 
If the at least one first generator loses-the ability to generate electricity, the at least one second generator can continue to generate 
electricity, pare 0007). 
USWell022 does not disclose wherein the electric equipment is an electric drilling ritg. USWell593 discloses wherein the electric 
equipment is an electric drilling rig (The power generation equipment can be used to supply any oilfield equipment including... drilling 
rigs, pane 0044). It would have been obvious to one of ordinary skill in the art at the time of the invention to modify USWea022 with the 
teaching of USWell593 for the purpose of providing power for oilfield equipment that doe not have access to a utility provided power grid 
or that has a dynamic power load or low power factor(see USWeli593, pars 008644). 

Font: PCIASA/237 (Supplemental Box) (January 2015) 

LIBERTY EXHIBIT 1002, Page 841



WRITTEN OPINION OF THE 
INTERNAmorq AL SEARCHING AUTHORITY 

Supplemental Box 

International application No. - 

PCT/LiS2019/016835 

in case the space in any of the preceding boxes is not sufficient. 
Continuation of: 

Regarding Claim 9, modified USWeli022 discloses the system of claim 8, further comprising: a :,witch gear positioned between the 
generator and the plurality of hydraulic fracturing equipment components, and between the generator and the electric equipment, to 
distribute power between the generator and the plurality of hydraulic fracturing equipment components, and between the generator and 
the electric equipment (at least one first generator in electrical communication with a first switchgear for providing power to primary 
components of a hydraulic fracturing operation:, claim 1: Each group A, B of generators 222A, 222B is connected in turn to separate and 
distinct groups of transformers 223A. 223B and pumps 210A, 2106 (load components], pare 0045; also see Fig. 5). 
USWell022 does not disclose wherein the electric equipment is an electric drilling rig. USWell593 discloses wherein the electric 
equipment is an electric drilling rig (The power generation equipment can be used to supply any oilfield equipment including... drilling 
rigs, pars 0044). it would have been obvious to one of ordinary skill in the art at the time of the invention to modify USWell022 with the 
teaching of USWell593 for the purpose of providing power for oilfield equipment that doe not have access to a utility provided power grid 
or that has a dynamic power load or low power factor(see USWei1593, pare 008644). 

Regarding Claim 10. :modified USWell022 discloses the system of claim 8, wherein the generator lee natural gas turbine generator, a 
natural gas generator. or a diesel generator (the electric generators 2.2. can be powered by natural gas., pare 0027). 

Regarding Claim 11, modified USWell022 discloses the system of claim 8, wherein the hydraulic fracturing equipment components are 
selected from the group consisting of electric hydraulic fracturing pumps, a blender, sand equipment, a hydration unit, and a data 
van (Each group A, B of generators 222A. 222E is connected in turn to separate and distinct groups ref Irensfnrmere 22 tA, 2a:3B end 
pumps 210A, 2106. as well as separate and distinct auxiliary trailers 225A, 225B, each including its own ancillary equipment, such as, for 
example, data vans 227A, 227B, sand equipment 229A, 2296, blenders 234A, 234B, and hydration units 232A, 232B, pare 0045; also 
see Fig. 5), 

Regarding Claim 12, modified USVVel1022 fails to disclose the system of claim 11, wherein the load shedding panel prioritizes the order in 
which the plurality of hydraulic fracturing equipment components and the electric drilling rig will be deactivated. USWell593 
teethes wherein the load shedding panel prioritizes the order in which the plurality of hydraulic fracturing equipment components and 
electric equipment will be deactivated (loads are shed in the predetermined sequence established by a user and/or as defined by a user 
in real-time via a user interactive device until the total current Is less than the predetermined peak total or until the system has detected a 
stable current situation, pare 0068; the control system can store this information and statistically translate it to determine the priority of 
each sensed load, and subsequently create a priority list to be implemented by an auxiliary power source in the instance when the utility 
power source fails, pare 0076). It would have been obvious to one of ordinary skill in the art at the time of the invention to modify 
USWell022 with the teaching of Beldassarre for the purpose of shedding lower priority loads based on predetermined priority or real-time 
decisions made by the user so as to ensure that the vital loads remain teennected and active while the auxiliary or generator power 
source remains below a threshold value (see Baldaesarre, pare 0130), 

Regarding Claim 14, modified USWeli022 fails to disclose the system of claim 8, wherein the generator is in selective electrical 
communication with a power grid, USWeil593 teaches wherein the generator is in selective electrical communication with a power 
grid (FIG. 14 illustrates an example 1400 of a configuration for load sharing with a utility grid, according to an embodiment, pars 
0085; enable the switchgear units -Be- 1425-b and 'Cie 1425-c to load share between the generator sets 1405-a, 1405-b, 1405-c. 1405-
d arid the utility grid. For example, if the utility grid is transmitting power at 69 kV. the transformer 1445 can step down the 69kV voltage 
to 13.8 kV for use by the micregrid„ In this configuration. power can be either provided to the grid or supplemented from the utility grid 
during times of peak power demand, pare 0086). It would have been obvious to one of ordinary skill in the art at the time of the invention 
to modify USWell022 with the teaching of USWell593 for the purpose of allowing for power transfer to and from the grid as needed (see 
USWell593, pare 0086). 

Regarding Claim 16, USWell022 fails to explicitly disclose the method of claim 15, further comprising: powering an electric drilling rig with 
the generator, USWeil593 discloses wherein the electric equipment is an electric drilling rig (The power generation equipment can be 
used to supply any oilfield equipment including... drilling rigs, pare 0044). It would have been obvious to one of ordinary skill in the art at 
the time of the invention to modify USWell022 with the teaching of USWeil593 for the purpose of providing power for oilfield equipment 
that doe not have access to a utility provided power grid or that has a dynamic power load or low power factor(see USWeil593, pare 
008644). 

Regarding Claim 18, USWell022 fails to discloses the method of claim 15, further comprising: distributing power from the generator to a 
power grid. USWeil593 teaches distributing power from the generator to a power grid (FIG. 14 illustrates an example 1400 of a 
configuration for load sharing with a utility grid. according to an embodiment, pars 0085; enable the switchgear units -Be- 1425.b and "C 
+- 1425-c to load share between the generator sets 1405-a, 1405-b, 1405-c, 1405- d and the utility grid. For example, it the utility grid is 
transmitting power at 69 kV, the transformer 1445 can step down the 69kV voltage to 13.8 kV for use by the microgricl. In this 
configuration, power can be either provided to the grid or supplemented from the utility grid during times of peak power demand, pare 
0086). It would have been obvious to one of ordinary skill in the art et the time of the invention to modify USWell022 with the teaching of 
USWel;593 for the purpose of allowing for extra power generated to be fed to the grid (see USWell593, pares 0066 and 0088). 

Claims 6, 13, and 17 meet the criteria set out in PCT Article 33(2)-(3), because the prior art does not teach or fairly suggest: 

Regarding claim 6. the prior art of record, individually or in combination, does not teach or fairly suggest the system of claim 5. wherein 
the load shedding panel is programmed to deactivate the blender after other electric load components are deactivated. 

Regarding claim 13, the prior art of record, individually or in combination, does not teach or fairly suggest the system of claim 12. wherein 
the load shedding panel is programmed to deactivate the blender after other hydraulic fracturing equipment components are deactivated. 
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Regarding claim 17, the prior art of record. individually or in combination, does not teach or fairly suggest the method of claim 15, 
wherein the plurality of hydraulic fracturing equipment includes et least one blender, the method further comprising: prioritizing the 
deactivation of the plurality of hydraulic fracturing equipment components so that the at least one blender is deactivated only after other 
hydraulic fracturing equipment Is deactivated. 

Claims 1-20 meet the criteria set out in PCT Article 33(4), end thus have industrial applicability because the subject matter claimed can 
be made Of used in industry. 

Form PC171SA1237 (Supplemental Box) (January 2015) 

LIBERTY EXHIBIT 1002, Page 843



PCT Application No.: PCT/US2019/016635 
Date of Search: 25 March 2019 

Search History: 

Limited Classification Search 
The Patent Analyst performed a limited classification search within the following US, IPC, CPC, 
ECLA, or F-Term classification areas: 

CPC Class/Subclass(es): H02,13/14; E21B 43/26; F04D 13/06; H02J 3112 (2019.02) 

IPC (8) Class/Subclass(es): H02J 3/14; E21B 43/26; F04D 13/08; H02,13/12 (2019.01) 

U.S. Class/Subclass(es): 700/295; 155/305.1; 166/308.1: 700/293 

See Global Search Results. 

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 limited by other criteria: 

Questel Orbit: https:Uwww,orbitcom 
# Search query Results 

' 1 ( (BRANDON 2D HINDERLITER)/IN/OIN/INH/INV ) 24 

34 2 ( (JARED 2D OEHRING)/IN/OIN/INH/INV ) m

3 

4 

5 

6 

7 

8 

( (WELL Of SERVICES)/PAIOPA ) 

( 1 OR 2) AND 3 

1 OR 2 OR 3 

5 AND (LOAD W SFIED+)/TX 

214 

35 

214 

5 

2 

7 

5 AND (LOAD W SHED+),,TX AND RIG/TX 

(HYDRAULIC AND FRAC-FUR+ AND (LOAD W SHED+) AND 
DRILLING W RIG))/TX 

9 5 AND ((LOAD W SHED+) AND (CONTROL w PANEL))/TX 1 

10 5 AND (PRiORITIZ+)/TX 0 

11 (HYDRAULIC AND FRACTUR+ AND BLENDER AND (LOAD 
W SHED÷))/TX 
(CA2964593)/XPN 

6 

1 

1126 

1333 

12 

13 (WAD W SHED-OM/AB m

14 (700295)/PCL 

15 (700293)/PCL 390 

16 (166308100)/PCL 1261 

17 

18 

(166305100)IPCL 1957 

14 OR 15 OR 16 OR 17 4711 

LIBERTY EXHIBIT 1002, Page 844



PCT Application No.. PCT/US2019/016635 
Date of Search: 25 March 2019 

r 19 18 AND (HYDRAULIC AND FRACTURiNG)/TX 1567 

20 18 AND (HYDRAULIC AND FRACTURING AND SHED+)/TX 10 

21 (E21B-043/26)/CPC 5467 

22 (E21 E3-043/26)il PC 9814 

23 (F04D-013/06)/IPC 12913 

24 (F04D-013/06)/CPC 5242 

25 (H02J-003/14)/CPC 4245 

26 (i-102J-003/14)/IRC 5368 

27 (H02,1-003/12)/IPC 3841 

28 (H02J-003112)/CPC 1026 

29 21 OR 22 OR 23 OR 24 OR 25 OR 26 OR 27 OR 28 34106 

30 29 AND (LOAD W SHED+),7X 963 

31 29 AND (HYDRAULIC AND FRACTUR+ AN€D (LOAD W 
SHED+WTX 

7 

32 29 AND (HYDRAULIC AND DRiLL+ AND (LOAD W 4 
HED+))/TX 

Google Patents: https://patentsAssogle.corn 
Search query 

hydraulic fracturing generator control 

Results 

100+ 

hydraulic fracturing generator control ;cad shedding 

3 i MICROGRID ELECTRICAL LOAD MANAGEMENT for 
hydraulic fracturing 
hydraulic fracturing generator load shedding prioritize 

100-

100+ 

100+ 

drilling generator load shedding. prioritize 100+ 

6 generator load control prioritize 100+ 

generator load control prioritize blender drilling 100+ 

3 hydraulic fracturing blender turned off last 

9  r generator powered earth equipment blender turned off last 

100+ 

100+ 1 

Computer Accessed Text Databases Searched 
The Patent Analyst searched the following computer accessed text databases: 

Goo& Scholar: hft wilscholar.googIe,comi  
Search query 

hydraulic fracturing generator control 

Results 

100+ 

2 hydraulic fracturing generator control load shedding 100+ 

LIBERTY EXHIBIT 1002, Page 845



PCT Application Na: PCT/US2019/016635 
Date of Search: 25 March 2019 

3 MiCROGRID ELECTRiCAL LOAD MANAGEMENT for 
hydraulic fracturing 

4 drilling generator load shedding prioritize 

100+ 

100-
5 
6 

generator load control prioritize 100+ 
generator load contro€ prioritize blender drilling 100+ 
hydraulic fracturing blender turned off last 100+ 

8 generator powered earth equipment blender turned off last 100+ 

Date search was completed: 25 March 2019 

SVICC 

LIBERTY EXHIBIT 1002, Page 846



Electronic Acknowledgement Receipt 

EFS ID: 39743348 

Application Number: 16597014 

International Application Number: 

Confirmation Number: 4687 

Title of Invention : 
MODULAR SWITCHGEAR SYSTEM AND POWER DISTRIBUTION FOR ELECTRIC 
OILFIELD EQUIPMENT 

First Named Inventor/Applicant Name: Jared Oehring 

Customer Number: 132858 

Filer: Taylor P. Evans/Stephanie McDonough 

Filer Authorized By: Taylor P. Evans 

Attorney Docket Number: 047158.100048 

Receipt Date: 17-JUN-2020 

Filing Date: 09-OCT-2019 

Time Stamp: 11:50:22 

Application Type: Utility under 35 USC 111(a) 

Payment information: 

Submitted with Payment no 

File Listing: 

Document 
Number 

Document Description File Name 
File Size(Bytes)/ 
Message Digest 

Multi 
Part /.zip 

Pages 
(if appl.) 

1 
Information Disclosure Statement (IDS) 

Form (5B08) 
100048 _IDS_3.pdf 

1036785 

no 12 
0459493d3db59ec95e947e980f707a99337 

le5cf 

Warnings: LIBERTY EXHIBIT 1002, Page 847



Information: 

2 
Other Reference-Patent/App/Search 

documents 
NPL-11.pdf 

319654 

no 9 
lee46a247454ffOdd9d92bed6222456ebce 

c32d2 

Warnings: 

Information: 

3 
Other Reference-Patent/App/Search 

documents 
NPL-12.pdf 

340896 

no 11 
571a5ec905f2dff11900bae08fe2c1 ae7d586 

cd0 

Warnings: 

Information: 

4 
Other Reference-Patent/App/Search 

documents 
NPL-13.pdf 

259841 

no 7 
5166125dc394653d57c51b94ba84af54feb7 

372d 

Warnings: 

Information: 

5 
Other Reference-Patent/App/Search 

documents 
NPL-14.pdf 

262664 

no 8 
9c0c18Dfcc9b33718242d725da4m0206ab 

0e2c-f 

Warnings: 

Information: 

6 
Other Reference-Patent/App/Search 

documents 
NPL-15.pdf 

323644 

no 10 
5c824a3955835c2a142fff6c8e89de093966 

fb8 

Warnings: 

Information: 

7 
Other Reference-Patent/App/Search 

documents 
NPL-16.pdf 

409079 

no 10 
517bae45b327c03f1344ada3bldefb6f3eld 

ba36 

Warnings: 

Information: 

8 
Other Reference-Patent/App/Search 

documents 
NPL-17.pdf 

1086569 

no 23 
5d7147f6f6428d775a89ea76d6492dfdd787 

40 

Warnings: 

Information: 

LIBERTY EXHIBIT 1002, Page 848



9 
Other Reference-Patent/App/Search 

documents 
NPL-18.pdf 

1060055 

no 29 
7ce3425ddf68db8e6fc813b084b87082f754 

a370 

Warnings: 

Information: 

10 
Other Reference-Patent/App/Search 

documents 
NPL-19.pdf 

385598 

no 10 
becc6bd5d8m95230eaeea9e20532962216 

58909 

Warnings: 

Information: 

11 
Other Reference-Patent/App/Search 

documents 
NPL-20.pdf 

963594 

no 27 
587ec7092f1a781e1aca75366cd4f7416151 

709a 

Warnings: 

Information: 

12 
Other Reference-Patent/App/Search 

documents 
NPL-21.pdf 

1013431 

no 28 
e50c002b6f3Df25c398a9eed8967d1a8f7a4 

4dfb 

Warnings: 

Information: 

13 
Other Reference-Patent/App/Search 

documents 
NPL-22.pdf 

914315 

no 26 
11 ed3 04e2641 d5e0dc060dfdCtf9f3d42ae38 

736 

Warnings: 

Information: 

14 
Other Reference-Patent/App/Search 

documents 
NPL-23.pdf 

477768 

no 14 
9097bec4a06bfla58255709a299ccf572669 

a5e2 

Warnings: 

Information: 

15 
Other Reference-Patent/App/Search 

documents 
NPL-24.pdf 

451221 

no 8 
e687ad5f4706b9e03066369dc1420137400 

f88de 

Warnings: 

Information: 

LIBERTY EXHIBIT 1002, Page 849



16 
Other Reference-Patent/App/Search 

documents 
NPL-25.pdf 

377985 

no 7 
237e2c85af09d19d7cb543c47313c5a45dd 

b5ad 

Warnings: 

Information: 

17 
Other Reference-Patent/App/Search 

documents 
NPL-26.pdf 

1183912 

no 4 
7e1 a6ae1483129df3319e86782490d 171 ad 

cddd6 

Warnings: 

Information: 

18 
Other Reference-Patent/App/Search 

documents 
NPL-27.pdf 

513370 

no 14 
613846c97d5a97f394676e8db875d38ebbc 

6a14c 

Warnings: 

Information: 

19 
Other Reference-Patent/App/Search 

documents 
NPL-28.pdf 

259116 

no 8 
a14d6a19e09F39b424e07487c378c1 ff22b9 

eaab 

Warnings: 

Information: 

20 
Other Reference-Patent/App/Search 

documents 
NPL-29.pdf 

246974 

no 7 
90186007da0c8c3e09c6f313efbbd8165e8b 

460 

Warnings: 

Information: 

21 
Other Reference-Patent/App/Search 

documents 
NPL-30.PDF 

1720052 

no 6 
4521f83d5lace785df9c8c36491647416a06 

36a2 

Warnings: 

Information: 

22 
Other Reference-Patent/App/Search 

documents 
NPL-31.pdf 

1075045 

no 4 
57628c6bfb3dUra629280b4b1901d26504c 

c2573 

Warnings: 

Information: 

LIBERTY EXHIBIT 1002, Page 850



23 
Other Reference-Patent/App/Search 

documents 
NPL-32.pdf 

219467 

no 7 
aaf00dda34bF6fe5e9894a1b1ced29311b2b 

bc6 

Warnings: 

Information: 

24 
Other Reference-Patent/App/Search 

documents 
NPL-33.pdf 

304155 

no 9 
031600617bb97ec2d345eF87af05fre83a1f4 

e55 

Warnings: 

Information: 

25 
Other Reference-Patent/App/Search 

documents 
NPL-34.pdf 

414424 

no 9 
e98d69001209ae5ac3a6b2472c1e0c3447c 

49857 

Warnings: 

The page size in the PDF is too large. The pages should be 8.5 x 11 or A4. If this PDF is submitted, the pages will be resized upon entry into the 
Image File Wrapper and may affect subsequent processing 

Information: 

26 
Other Reference-Patent/App/Search 

documents 
NPL-35.pdf 

176576 

no 3 
9d 704329cec304ab4ecF65ec3669ed 96e4e 

65e2d 

Warnings: 

Information: 

27 
Other Reference-Patent/App/Search 

documents 
NPL-36.pdf 

214752 

no 7 
faa678d394f7cde3d00109e900e2ee8a3df7 

a63f 

Warnings: 

Information: 

28 
Other Reference-Patent/App/Search 

documents 
NPL-37.pdf 

802847 

no 13 
09a6ee917678ee3365fiee4a86703a29c1c6 

ee60 

Warnings: 

Information: 

29 
Other Reference-Patent/App/Search 

documents 
NPL-38.pdf 

665357 

no 13 
366902d63281627341950fd210115d30c9eb 

d86d 

Warnings: 

Information: 
LIBERTY EXHIBIT 1002, Page 851



30 
Other Reference-Patent/App/Search 

documents 
NPL-39.pdf 

952437 

no 14 
a 028Bc3a8360e2f1 ae30b8c076ed95c2155 

e085 

Warnings: 

Information: 

31 
Other Reference-Patent/App/Search 

documents 
NPL-40.pdf 

832886 

no 15 
141c7088830eacd43d5727861d6.37e53eca 

5a9rb 

Warnings: 

The page size in the PDF is too large. The pages should be 8.5 x 11 or A4. If this PDF is submitted, the pages will be resized upon entry into the 
Image File Wrapper and may affect subsequent processing 

Information: 

32 
Other Reference-Patent/App/Search 

documents 
NPL41.pdf 

525140 

no 16 
4ad338481c9f5d8e752a5d4afeficfiebOdf3f 

5b7 

Warnings: 

Information: 

33 
Other Reference-Patent/App/Search 

documents 
NPL42.pdf 

614235 

no 13 
e7776614cb84bc4aa9efc00b296399365151 

e9d5 

Warnings: 

The page size in the PDF is too large. The pages should be 8.5 x 11 or A4. If this PDF is submitted, the pages will be resized upon entry into the 
Image File Wrapper and may affect subsequent processing 

Information: 

34 
Other Reference-Patent/App/Search 

documents 
NPL43.pdf 

589124 

no 11 
dfae3d49e835f94f5056d6a4daa892f96bb5 

4698 

Warnings: 

The page size in the PDF is too large. The pages should be 8.5 x 11 or A4. If this PDF is submitted, the pages will be resized upon entry into the 
Image File Wrapper and may affect subsequent processing 

Information: 

35 
Other Reference-Patent/App/Search 

documents 
NPL44.pdf 

291386 

no 9 
db0150c7b78b89c53eba87.7e9409c801c 

88419 

Warnings: 

Information: 

LIBERTY EXHIBIT 1002, Page 852



36 
Other Reference-Patent/App/Search 

documents 
NPL45.pdf 

254035 

no 8 
e74a2d8353fa2e1aab9f8c7d6f905da77161 

cdf7 

Warnings: 

Information: 

37 
Other Reference-Patent/App/Search 

documents 
NPL46.pdf 

251902 

no 3 
a 109dd3c3f991d296739be2a09c2c979e8d 

cb496 

Warnings: 

Information: 

38 
Other Reference-Patent/App/Search 

documents 
NPL47.pdf 

274194 

no 4 
0648487427a386775f310bf63241d0e81c6 

8332a 

Warnings: 

Information: 

39 
Other Reference-Patent/App/Search 

documents 
NPL48.pdf 

569979 

no 12 
db9bd9e2f34e611faffd672ee65f02edafff00 

7f 

Warnings: 

The page size in the PDF is too large. The pages should be 8.5 x 11 or A4. If this PDF is submitted, the pages will be resized upon entry into the 
Image File Wrapper and may affect subsequent processing 

Information: 

40 
Other Reference-Patent/App/Search 

documents 
NPL49.pdf 

445182 

no 9 
fa3e3c0ac53bd35fl 2ad7413c712216d96e7 

d9f2 

Warnings: 

Information: 

41 
Other Reference-Patent/App/Search 

documents 
P52016CA00_OA_as-filed.pdf 

285103 

no 5 
518c95719a4f720bd90ca152af1aa8a15648 

bald 

Warnings: 

Information: 

42 
Other Reference-Patent/App/Search 

documents 
P53041CA00_OA_as-filed.pdf 

277907 

no 4 
6611c7d232b3de98e376b2ddc9f91b176ce 

8140b 

Warnings: 

Information: 
LIBERTY EXHIBIT 1002, Page 853



Total Files Size (in bytes): 23642656 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New Applications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 
National Stage of an International Application under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 
New International Application Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 

LIBERTY EXHIBIT 1002, Page 854


	132858_16597014_11-19-2020_Information Disclosure Statement (IDS) Form (SB08)
	132858_16597014_11-19-2020_Foreign Reference
	Insert from: "132858_16597014 (2).PDF"
	132858_16597014_11-19-2020_Foreign Reference
	132858_16597014_11-19-2020_Electronic Filing System Acknowledgment Receipt
	132858_16597014_11-19-2020_Foreign Reference
	132858_16597014_10-22-2020_Amendment/Request for Reconsideration-After Non-Final Rejection
	132858_16597014_10-22-2020_Claims
	132858_16597014_10-22-2020_Applicant Arguments/Remarks Made in an Amendment
	132858_16597014_10-22-2020_Electronic Filing System Acknowledgment Receipt
	132858_16597014_09-02-2020_Information Disclosure Statement (IDS) Form (SB08)
	132858_16597014_09-02-2020_Other reference-Patent/Application/Search Documents
	132858_16597014_09-02-2020_Other reference-Patent/Application/Search Documents
	132858_16597014_09-02-2020_Electronic Filing System Acknowledgment Receipt
	X 132858_16597014_07-23-2020_Non-Final Rejection
	132858_16597014_07-23-2020_List of references cited by examiner
	132858_16597014_07-23-2020_Index of Claims
	132858_16597014_07-23-2020_Search information including classification, databases and other search related notes
	132858_16597014_07-23-2020_List of References cited by applicant and considered by examiner
	132858_16597014_07-23-2020_List of References cited by applicant and considered by examiner
	132858_16597014_07-23-2020_List of References cited by applicant and considered by examiner
	132858_16597014_07-23-2020_List of References cited by applicant and considered by examiner
	132858_16597014_06-19-2020_Information Disclosure Statement (IDS) Form (SB08)
	132858_16597014_06-19-2020_Other reference-Patent/Application/Search Documents
	132858_16597014_06-19-2020_Electronic Filing System Acknowledgment Receipt
	132858_16597014_06-17-2020_Information Disclosure Statement (IDS) Form (SB08)
	132858_16597014_06-17-2020_Other reference-Patent/Application/Search Documents
	132858_16597014_06-17-2020_Other reference-Patent/Application/Search Documents
	132858_16597014_06-17-2020_Other reference-Patent/Application/Search Documents
	132858_16597014_06-17-2020_Other reference-Patent/Application/Search Documents
	132858_16597014_06-17-2020_Other reference-Patent/Application/Search Documents
	132858_16597014_06-17-2020_Other reference-Patent/Application/Search Documents
	132858_16597014_06-17-2020_Other reference-Patent/Application/Search Documents
	132858_16597014_06-17-2020_Other reference-Patent/Application/Search Documents
	132858_16597014_06-17-2020_Electronic Filing System Acknowledgment Receipt


