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ELECTRIC DRIVEN HYDRAULIC FRACKING SYSTEM 

BACKGROUND 

Field of Disclosure 

[0001] The present disclosure generally relates to electric driven hydraulic fracking 

systems and specifically to a single Variable Frequency Drive (VFD), a single shaft electric 

motor, and a single hydraulic pump positioned on a single pump trailer. 

Related Art 

[0002] Conventional hydraulic fracking systems are diesel powered in that several 

different diesel engines apply the power to the hydraulic pumps as well as several types of 

auxiliary systems that assist the hydraulic pumps to execute the fracking, such as hydraulic 

coolers and lube pumps. Conventional diesel powered hydraulic fracking systems require a 

diesel engine and a transmission to be connected to a hydraulic pump to drive the hydraulic 

pump. However, typically several hydraulic pumps are required at a single fracking site to 

extract the fluid from the fracking well. Thus, each of the several hydraulic pumps positioned 

at a single fracking site require a single diesel engine and single transmission to adequately 

drive the corresponding hydraulic pump requiring several diesel engines and transmissions to 

also be positioned at the single fracking site in addition to the several hydraulic pumps. 

[0003] Typically, the diesel engines limit the horsepower (HP) that the hydraulic pumps 

may operate thereby requiring an increased quantity of hydraulic pumps to attain the required 

HP necessary to extract the fluid from the fracking well. The increase in hydraulic pumps also 

results in an increase in the diesel engines and transmissions required at the fracking site as 

each hydraulic pump requires a corresponding diesel engine and transmission. As the diesel 

engines, transmissions, and hydraulic pumps for a single fracking site increase, so does 

quantity of trailers required to transport and position configurations at the fracking site. 

[0004] The numerous diesel engines, transmissions, and hydraulic pumps required at a 

fracking site significantly drives up the cost of the fracking operation. Each of the numerous 

trailers required to transport and position configurations require CDL drivers to operate as well 

as increased manpower to rig the increased assets positioned at the fracking site. The amount 
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of diesel fuel required to power the numerous diesel engines to drive the numerous hydraulic 

pumps requires to extract the fluid from the fracking well also significantly drives up the cost 

of the fracking operation. Further, the parasitic losses typically occur as the diesel engines 

drive the hydraulic pumps as well as drive the auxiliary systems. Such parasitic losses actually 

decrease the amount of HP that the hydraulic pumps operate thereby significantly decreasing 

the efficiency of hydraulic pumps. In doing so, the duration of the fracking operation is 

extended resulting in significant increases in the cost of the fracking operation. The diesel 

engines also significantly increase the noise levels of the fracking operation. 

BRIEF DESCRIPTION OF THE DRAWINGS/FIGURES 

[0005] Embodiments of the present disclosure are described with reference to the 

accompanying drawings. In the drawings, like reference numerals indicate identical or 

functionally similar elements. Additionally, the left most digit(s) of a reference number 

typically identifies the drawing in which the reference number first appears. 

[0006] FIG. 1 illustrates a top-elevational view of a hydraulic fracking operation such that 

the hydraulic pumps may pump a fracking mixture into a fracking well to execute a fracking 

operation to extract a fluid from the fracking well; 

[0007] FIG. 2 illustrates a top-elevational view of a single pump configuration that 

includes a single VFD, a single shaft electric motor, and a single hydraulic pump that are each 

mounted on a single pump trailer; 

[0008] FIG. 3 illustrates a block diagram of an electric driven hydraulic fracking system 

that provides an electric driven system to execute a fracking operation in that the electric power 

is consolidated in a power generation system and then distributed such that each component in 

the electric driven hydraulic fracking system is electrically powered; 

[0009] FIG. 4 illustrates a top-elevational view of a mobile substation for electric power 

provided by the electric utility grid as the power generation system; and 

[0010] FIG. 5 illustrates a top-elevational view of a connector configuration for each of 

the VFDs that may couple to a medium voltage cable, a low voltage cable, and a 

communication cable. 
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DETAILED DESCRIPTION OF THE PRESENT DISCLOSURE 

[0011] The following Detailed Description refers to accompanying drawings to illustrate 

exemplary embodiments consistent with the present disclosure. References in the Detailed 

Description to "one exemplary embodiment," an "exemplary embodiment," an "example 

exemplary embodiment," etc., indicate the exemplary embodiment described may include a 

particular feature, structure, or characteristic, but every exemplary embodiment may not 

necessarily include the particular feature, structure, or characteristic. Moreover, such phrases 

are not necessarily referring to the same exemplary embodiment. Further, when a particular 

feature, structure, or characteristic may be described in connection with an exemplary 

embodiment, it is within the knowledge of those skilled in the art(s) to effect such feature, 

structure, or characteristic in connection with other exemplary embodiments whether or not 

explicitly described. 

[0012] The exemplary embodiments described herein are provided for illustrative 

purposes, and are not limiting. Other exemplary embodiments are possible, and modifications 

may be made to the exemplary embodiments within the spirit and scope of the present 

disclosure. Therefore, the Detailed Description is not meant to limit the present disclosure. 

Rather, the scope of the present disclosure is defined only in accordance with the following 

claims and their equivalents. 

[0013] Embodiments of the present disclosure may be implemented in hardware, firmware, 

software, or any combination thereof. Embodiments of the present disclosure may also be 

implemented as instructions applied by a machine-readable medium, which may be read and 

executed by one or more processors. A machine-readable medium may include any 

mechanism for storing or transmitting information in a form readable by a machine (e.g., a 

computing device). For example, a machine-readable medium may include read only memory 

("ROM"), random access memory ("RAM"), magnetic disk storage media, optical storage 

media, flash memory devices, electrical optical, acoustical or other forms of propagated signals 

(e.g., carrier waves, infrared signals, digital signals, etc.), and others. Further firmware, 

software routines, and instructions may be described herein as performing certain actions. 

However, it should be appreciated that such descriptions are merely for convenience and that 

such actions in fact result from computing devices, processors, controllers, or other devices 

executing the firmware, software, routines, instructions, etc. 
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[0014] For purposes of this discussion, each of the various components discussed may be 

considered a module, and the term "module" shall be understood to include at least one 

software, firmware, and hardware (such as one or more circuit, microchip, or device, or any 

combination thereof), and any combination thereof. In addition, it will be understood that each 

module may include one, or more than one, component within an actual device, and each 

component that forms a part of the described module may function either cooperatively or 

independently from any other component forming a part of the module. Conversely, multiple 

modules described herein may represent a single component within an actual device. Further, 

components within a module may be in a single device or distributed among multiple devices 

in a wired or wireless manner. 

[0015] The following Detailed Description of the exemplary embodiments will so fully 

reveal the general nature of the present disclosure that others can, by applying knowledge of 

those skilled in the relevant art(s), readily modify and/or adapt for various applications such 

exemplary embodiments, without undue experimentation, without departing from the spirit and 

scope of the present disclosure. Therefore, such adaptations and modifications are intended to 

be within the meaning and plurality of equivalents of the exemplary embodiments based upon 

the teaching and guidance presented herein. It is to be understood that the phraseology or 

terminology herein for the purpose of description and not of limitation, such that the 

terminology or phraseology of the present specification is to be interpreted by those skilled in 

the relevant art(s) in light of the teachings herein. 

SYSTEM OVERVIEW 

[0016] FIG. 1 illustrates a top-elevational view of a hydraulic fracking operation such that 

the hydraulic pumps may pump a fracking mixture into a fracking well to execute a fracking 

operation to extract a fluid from the fracking well. A hydraulic fracking operation 100 includes 

a fracking trailer 170 that a fracking configuration may be positioned. The fracking 

configuration may be the fracking equipment that executes the actual fracking to extract the 

fluid from the fracking well. For example, the fracking trailer 170 may include the fracking 

equipment that implements the missile as well as the well heads that are positioned into the 

fracking well and distribute the fracking mixture into the fracking well to extract the fluid from 

the fracking well. The fluid extracted from the fracking well may include a liquid, such as oil, 
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or a gas, such as natural gas, that is extracted from the fracking well that is then stored and 

distributed. 

[0017] The power that is generated to provide power to each of the numerous components 

included in the hydraulic fracking operation 100 is positioned on a power generation system 

110. Often times, the fracking site is a remote site where it has been determined that sufficient 

fluid has been located underground to justify temporarily establishing the hydraulic fracking 

operation 100 for a period of time to drill the fracking well and extract the fluid from the 

fracking well. Such fracking sites are often times positioned in remote locations such as 

uninhabited areas in mountainous regions with limited road access to the fracking sites such 

that the hydraulic fracking operation 100 is often times a mobile operation where each of the 

components are positioned on trailers that are then hauled to the fracking site via semi-trucks 

and/or tractors. For example, the fracking trailer 170 includes the fracking equipment which 

is hauled in via a semi-truck and is positioned closest to the fracking well as compared to the 

other components in order to execute the fracking operation. 

[0018] In another example, the power generation system 110 may also be a mobile 

operation such that the power generation equipment may be positioned on a power generation 

trailer and transported to the fracking site via a semi-truck and/or tractor. The power generation 

system 110 may be positioned on the fracking site such that any component of the hydraulic 

fracking operation 100 may be powered by the power generation system 110. In doing so, the 

power required for the hydraulic fracking operation 100 may be consolidated to the power 

generation system 110 such that the power generation system 110 provides the necessary 

power required for the hydraulic fracking operation 100. Thus, the power generation system 

110 may be positioned at the fracking site in a manner such that each component of the 

hydraulic fracking operation 100 may have power distributed from the power generation 

system 110 to each respective component of the hydraulic fracking operation 100. 

[0019] The power generation system 110 may include power generation systems that 

generate electric power such that the hydraulic fracking operation 100 is powered via electric 

power generated by power generation system 110 and does not require subsidiary power 

generation systems such as subsidiary power generation systems that include diesel engines. 

In doing so, the power generation system 110 may provide electric power to each component 

of the hydraulic fracking operation 100 such that the hydraulic fracking operation 100 is solely 
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powered by electric power generated by the power generation system 110. In an embodiment, 

the power generation system 110 may include at least one gas turbine engine and/or generator 

such that the gas turbine engine operates on unleaded gasoline and generates electric power 

that is then provided to each component of the hydraulic fracking operation 110. In another 

embodiment, the power generation system 110 may include electric power that is provided 

directly by an electric utility company such that gas turbine engines are not required to provide 

electric power to the hydraulic fracking operation 100. In another embodiment, the power 

generation system 110 may include a combination of electric power generated by at least one 

gas turbine engine and electric power generated by the electric utility company to power each 

of the components of the hydraulic fracking operation 100. The power generation system 110 

may include any type of power source to generate electric power to power each component of 

the hydraulic fracking operation 100 that will be apparent to those skilled in the relevant art(s) 

without departing from the spirit and scope of the disclosure. 

[0020] In an embodiment, the power distribution system 110 may generate electric power 

at a power level of at least 24 Mega Watts (MW) that is generated at a voltage level of at least 

13.8kV. The power distribution system 110 may generate electric power at a wattage level 

such that there is sufficient electric power to adequately power each of the components of the 

hydraulic fracking operation 100 while having gas turbine engines in quantity and in size that 

enable the gas turbine engines to be transported to the fracking site and set up remotely via a 

trailer. In doing so, the power distribution system 110 may include gas turbine engines that 

generate sufficient electric power to adequately power each of the components of the hydraulic 

fracking operation 100 while not requiring a large quantity of gas turbine engines and gas 

turbine engines of significant size that may significantly increase the difficulty and the cost to 

transport the gas turbine engines to the fracking site. In order to provide sufficient electric 

power to adequately power each of the components of the hydraulic fracking operation 100 

while not requiring large quantities of gas turbine engines and/or gas turbine engines of 

significant size, the power distribution system 110 may include gas turbine engines that 

generate electric power at a wattage level of 5MW, 12 MW, 16MW, 20-25MW, 30MW and/or 

any other wattage level that may not require large quantities of gas turbine engines and/or gas 

turbine engines of significant size that will be apparent to those skilled in the relevant art(s) 

without departing from the spirit and scope of the disclosure. 
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[0021] In an embodiment, the power generation system 110 may include a first gas turbine 

engine that generates electric power at a first power level in range of 12MW to 16MW and a 

second gas turbine engine that generates electric power at a second power level in a range of 

12MW to 16MW. The first gas turbine engine and the second gas turbine engine generate the 

voltage level of at least 13.8kV that is provided to a power distribution system 120 when the 

first power level is in the range of 12MW to 16MW generated by the first gas turbine engine 

is combined with the second power level in the range of 12MW to 16MW. In order to provide 

sufficient electric power to adequately power each component of the hydraulic fracking 

operation 100 as well as limit the quantity of gas turbine engines as well as the size of the gas 

turbine engines such that the gas turbine engines may be positioned on a single trailer and 

transported to the fracking site, the power generation system 110 may include two electric gas 

turbine engines that generate electric power at power levels in the range of 12MW to 16MW 

such that the total electric power that is available to power each of the components of the 

hydraulic fracking operation 100 is in the range of 24MW to 32MW. 

[0022] Further, the power generation system 110 including more than one gas turbine 

engine to generate the electric power provides redundancy in the power generation for the 

hydraulic fracking operation 100. In doing so, the power generation system 110 provides a 

short circuit redundancy to the electric driven hydraulic fracking system in that the first gas 

turbine engine continues to provide the first power level to the power distribution system 120 

when the second gas turbine engine suffers a short circuit condition and the second gas turbine 

engine continues to provide the second power level to the power distribution system 120 when 

the second gas turbine engine suffers the short circuit condition. The power generation system 

110 may then maintain a single hydraulic pump 160(a-n) to continuously operate in the 

continuous duty cycle without interruption in continuously pumping the fracking mixture due 

to the short circuit redundancy provided by the first gas turbine engine and the second gas 

turbine engine. 

[0023] By incorporating two gas turbine engines that generate electric power at power 

levels in the range of 12MW to 16MW redundancy may be provided in that the electric power 

that is provided to the components of the hydraulic fracking operation 100 such that the 

fracking mixture is continuously pumped into the fracking well to execute the fracking 

operation to extract the fluid from the fracking well despite one of the gas turbine engines 
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suffering a short circuit condition. In doing so, the incident energy may be reduced thereby 

reducing the short circuit availability of the power generation system 110. However, if one of 

the gas turbine engines were to fail due to a short circuit condition, the remaining gas turbine 

engine may continue to provide sufficient power to ensure the fracking mixture is continuously 

pumped into the fracking well. A failure to continuously pump the fracking mixture into the 

fracking well may result in sand in the fracking well which may result in a significant increase 

in cost to recover from the sand in the fracking well. The power generation system 110 may 

include any combination of gas turbine engines and/or single gas turbine engine at any wattage 

level to sufficiently generate electric power to adequately power each of the components of the 

hydraulic fracking operation 100 that will be apparent to those skilled in the relevant art(s) 

without departing from the spirit and scope of the disclosure. 

[0024] The power generation system 110 may generate the electric power at a voltage level 

that is in the medium voltage range of 1.0 kilo Volts (kV) to 72.0kV. However, in an 

embodiment, the power generation system 110 may generate the electric power at the voltage 

level of 13.8kV. The generation of the electric power at the voltage level in the medium 

voltage range enables medium voltage cables to be used to connect the power generation 

system 110 to the power distribution system 120 to propagate the electric power from the 

power generation system 110 to the power distribution system 120 as well as enabling the use 

of medium voltage cables to propagate the electric voltage level to any of the components 

powered by the electric power in the medium voltage range. The use of medium voltage cables 

rather than the use of high voltage cables decreases the size of the cable required in that 

medium voltage cables are smaller than high voltage cables thereby reducing the cost of the 

cables required for the hydraulic fracking operation 100. 

[0025] Further, the consolidation of gas turbine engines to decrease the quantity of gas 

turbine engines required to power the components of the hydraulic fracking operation 100 also 

consolidates the quantity of medium voltage cables that are required to connect each of the gas 

turbine engines to the power distribution system 120 thereby further reducing the cost of the 

cables required for the hydraulic fracking operation 100. Further, the power generation system 

110 generated the electric power at the voltage level of 13.8kV enables the hydraulic fracking 

operation 100 to be easily integrated with any electric utility grid anywhere in the world such 

that the electric grid may be easily substituted into the power generation system 110 in 
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replacement of the gas turbine engines since the standard electric utility grid generates electric 

power at the voltage level of 13.8kV. 

[0026] The power distribution system 120 may distribute the electric power at the power 

level generated by the power generation system 110 to each variable frequency drive (VFD) 

140(a-n) positioned on each pump trailer 130(a-n). As noted above, the power generation 

system 110 may include at least one gas turbine engine, the electric utility grid, and/or a 

combination thereof, to generate the electric power. In doing so, a medium voltage power 

cable may be connected from each component of the power generation system 110 to the power 

distribution system 120. For example, the power generation system 110 may include two gas 

turbine engines with each of the gas turbine engines generating electric power at the power 

level of 12MW to 16MW at the voltage level of 13.8kV. In such an example, two medium 

voltage cables may then connect each of the two gas turbine engines to the power distribution 

system 120 such that the electric power at the power level of 12MW to 16MW at the voltage 

level of 13.8kV may propagate from the gas turbine engines to the power distribution system 

120. 

[0027] The power distribution system 120 may then distribute the electric power to each 

of the VFDs 140(a-n) positioned on each of the pump trailers 130(a-n). As will be discussed 

in detail below, several different hydraulic pumps 160(a-n) may be required to continuously 

pump the fracking mixture into the fracking well to execute the fracking operation to extract 

the fluid from the fracking well. In doing so, each of the different hydraulic pumps 160(a-n) 

may be driven by a corresponding VFD 140(a-n) also positioned on the corresponding pump 

trailer 130(a-n) with the hydraulic pump 160(a-n). Each of the VFDs 140(a-n) may then 

provide the appropriate power to drive each of the single shaft electric motors 150(a-n) that 

then drive each of the hydraulic pumps 160(a-n) to continuously pump the fracking mixture 

into the fracking well to execute the fracking operation to extract the fluid from the fracking 

well. Thus, the power distribution system 120 may distribute the electric power generated by 

the power distribution system 110 which is consolidated to reduce the quantity of the gas 

turbine engines to the several different VFDs 140(a-n) positioned on each of the pump trailers 

130(a-n). 

[0028] For example, the power distribution system 120 is configured to distribute the 

electric power at the power level of at least 24MW generated by the at least one gas turbine 
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engine from the voltage level of at least 13.8kV to the single VFD 140a positioned on the 

single pump trailer 130a. In such an example, the power generation system 110 includes two 

different gas turbine engines that generate the electric power at the power level of 12MW to 

16MW and at the voltage level of 13.8kV. Two different medium voltage cables may then 

propagate the electric power generated by each of the two gas turbine engines at the power 

level of 12MW to 16MW and at the voltage level of 13.8kV to the power distribution system 

120. The power distribution system 120 may then combine the power levels of 12MW to 

16MW generated by each of the two gas turbine engines to generate a power level of 24MW 

to 32MW at the voltage level of 13.8kV. The power distribution system 120 may then 

distribute the electric power at the voltage level of 13.8kV to each of eight different VFDs 

140(a-n) via eight different medium voltage cables that propagate the electric power at the 

voltage level of 13.8kV from the power distribution system 120 to each of the eight different 

VFDs 140(a-n). The power distribution system 120 may distribute the power generated by any 

quantity of gas turbine engines to any quantity of VFDs that will be apparent to those skilled 

in the relevant art(s) without departing from the spirit and scope of the disclosure. 

[0029] In an embodiment, the power distribution system 120 may include a plurality of 

switch gears in that each switch gear switches the electric power generated by each of the 

components of the power generation system 110 and received by the corresponding medium 

voltage cable to the medium voltage cable for each of the corresponding VFDs 140(a-n). For 

example, the power distribution system 120 may include eight different switch gears to switch 

the electric power generated by the two gas turbine engines at the medium voltage level of 

13.8kV as received by the two different medium voltage cables to the eight different medium 

voltage cables for each of the eight corresponding VFDs 140(a-n) to distribute the electric 

power at the medium voltage level of 13.8kV to each of the eight corresponding VFDs 140(a-

n). 

[0030] In such an embodiment, the switch gears may include a solid state insulated switch 

gear (2SIS) that is manufactured by ABB and/or Schneider Electric. Such medium voltage 

switch gears may be sealed such that there is no exposure to contacts for the medium voltage. 

Often times the fracking site generates an immense amount of dust and debris so removing any 

environmental exposure to medium voltage contacts included in the 2SIS may decrease the 

maintenance required for the 2SIS. Further, the 2SIS may be permanently set to distribute the 
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electric power from each of the gas turbine engines to each of the different VFDs 140(a-n) 

with little maintenance. The power distribution system 120 may incorporate any type of switch 

gear and/or switch gear configuration to adequately distribute the electric power from the 

power generation system 110 to each of the different VFDs 140(a-n) that will be apparent to 

those skilled in the relevant art(s) without departing from the spirit and scope of the disclosure. 

[0031] As noted above, the power distribution system 120 may distribute the electric power 

at the voltage level generated by the power generation system 110 to each of the different 

VFDs 140(a-n) positioned on the corresponding pump trailer 130(a-n). FIG. 2 illustrates a top-

elevational view of a single pump configuration 200 that includes a single VFD 240, a single 

shaft electric motor 250 and a single hydraulic pump 260 that are each mounted on a single 

pump trailer 230. The single pump configuration 200 shares many similar features with each 

pump trailer 130(a-n) that includes each corresponding VFD 140(a-n), single shaft electric 

motor 150(a-n), and single hydraulic pump 160(a-n) depicted in the hydraulic fracking 

operation 100; therefore, only the differences between the single pump configuration 200 and 

the hydraulic fracking operation 100 are to be discussed in further details. 

[0032] The power distribution system 120 may distribute the electric power at the voltage 

level generated by the power generation system 110 to the single VFD 240 that is positioned 

on the single pump trailer 130(a-n). The single VFD 240 may then drive the single shaft 

electric motor 250 and the single hydraulic pump 260 as well as control the operation of the 

single shaft electric motor 250 and the single hydraulic pump 260 as the single shaft electric 

motor 250 continuously drives the single hydraulic pump 260 as the single hydraulic pump 

260 continuously pumps the fracking mixture into the fracking well to execute the fracking 

operation to extract the fluid from the fracking well. In doing so, the VFD 240 may convert 

the electric power distributed by the power distribution system 120 at the voltage level 

generated by the power generation system 110 to a VFD voltage level that is a voltage level 

that is adequate to drive the single shaft electric motor 250. Often times, the voltage level of 

the electric power distributed by the power distribution system 120 as generated by the power 

generation system 110 may be at a voltage level that is significantly higher than a voltage level 

that is adequate to drive the single shaft electric motor 250. Thus, the single VFD 240 may 

convert the voltage level of the electric power as distributed by the power distribution system 

120 to significantly lower the voltage level to the VFD voltage level that is adequate to drive 
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the single shaft electric motor 250. In an embodiment, the single VFD 240 may convert the 

voltage level of the electric power as distributed by the power distribution system 120 to the 

VFD voltage level of at least 4160V. In another embodiment, the single VFD 240 may convert 

the voltage level of the electric power as distributed by the power distribution system 120 to 

the VFD voltage level that ranges from 4160V to 6600V. 

[0033] For example, the power generation system 110 generates the electric power at a 

voltage level of 13.8kV. The power distribution system 120 then distributes the electric power 

at the voltage level of 13.8kV to the single VFD 240. However, the single shaft electric motor 

250 operates at a voltage level of at least 4160V in order to drive the single hydraulic pump 

260 in which the voltage level of at least 4160V for the single shaft electric motor 250 to 

operate is significantly less than the voltage level of 13.8kV of the electric power that is 

distributed by the power distribution system 120 to the single VFD 240. The single VFD 240 

may then convert the electric power at the voltage level of at least 13.8kV distributed from the 

power distribution system 120 to a VFD voltage level of at least 4160V and drive the single 

shaft electric motor 250 that is positioned on the single pump trailer 230 at the VFD voltage 

level of at least 4160V to control the operation of the single shaft electric motor 250 and the 

single hydraulic pump 260. The single VFD 240 may convert any voltage level of the electric 

power distributed by the power distribution system 120 to any VFD voltage level that is 

adequate to drive the single shaft electric motor that will be apparent to those skilled in the 

relevant art(s) without departing from the spirit and scope of the disclosure. 

[0034] The single VFD 240 may also control the operation of the single shaft electric motor 

250 and the single hydraulic pump 260. The single VFD 240 may include a sophisticated 

control system that may control in real-time the operation of the single shaft electric motor 250 

and the single hydraulic pump 260 in order for the single shaft electric motor 250 and the single 

hydraulic pump 260 to adequately operate to continuously pump the fracking mixture into the 

fracking well to execute the fracking operation to extract the fluid from the fracking well. 

Although, the single shaft electric motor 250 and the single hydraulic pump 260 may operate 

continuously to continuously pump the fracking mixture into the well, such continuous 

operation may not be continuously executed with the same parameters throughout the 

continuous operation. The parameters in which the single shaft electric motor 250 and the 

single hydraulic pump 260 may continuously operate may actually vary based on the current 
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state of the fracking operation. The single VFD 240 may automatically adjust the parameters 

in which the single shaft electric motor 250 and the single hydraulic pump continuously operate 

to adequately respond to the current state of the fracking operation. 

[0035] As noted above, the single VFD 240 may convert the electric power at the voltage 

level distributed by the power distribution system 120 to the VFD voltage level that is adequate 

to drive the single shaft electric motor 250. The single shaft electric motor 250 may be a single 

shaft electric motor in that the single shaft of the electric motor is coupled to the single 

hydraulic pump 260 such that the single shaft electric motor 250 drives a single hydraulic pump 

in the single hydraulic pump 260. The single shaft electric motor 250 may continuously drive 

the single hydraulic pump 260 at an operating frequency to enable the single hydraulic pump 

260 to continuously pump the fracking mixture into the fracking well to execute the fracking 

operation to extract the fluid from the fracking well. The single shaft electric motor 250 may 

operate at the VFD voltage level and at the operating frequency in order to rotate at a RPM 

level that is sufficient to continuously drive the single hydraulic pump 260 at the maximum 

horsepower (HP) level that the single hydraulic pump 260 is rated to pump. In an embodiment, 

the single shaft electric motor 250 may operate at a VFD voltage level of at least 4160V. In 

an embodiment, the single shaft electric motor 250 may operate a VFD voltage level in a range 

of 4160V to 6600V. The single shaft electric motor 250 may operate any VFD voltage level 

that is adequate to continuously drive the single hydraulic pump 260 that will be apparent to 

those skilled in the relevant art(s) without departing from the spirit and scope of the disclosure. 

[0036] For example, the power distribution system may distribute the electric power to the 

single VFD 240 at the voltage level of 13.8kV. The single VFD 240 may then convert the 

electric power at the voltage level of 13.8kV to the VFD voltage level of 4160V to adequately 

drive the single shaft electric motor 250. The single shaft electric motor 250 may operate at 

an operating frequency of 60Hz and when the VFD voltage level of 4160V to adequately drive 

the single shaft electric motor at the operating frequency of 60Hz, the single shaft electric 

motor 250 may then rotate at a RPM level of at least 750RPM. The single shaft electric motor 

250 may rotate at a RPM level of at least 750RPM based on the VFD voltage level of at least 

4160V as provided by the single VFD 240 and to drive the single hydraulic pump 260 that is 

positioned on the single pump trailer 230 with the single VFD 240 and the single shaft electric 

motor 250 with the rotation at the RPM level of at least 750RPM. 
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[0037] In an embodiment, the single shaft electric motor 250 may rotate at a RPM level of 

at least 750RPM. In an embodiment, the single shaft electric motor 250 may rotate at a RPM 

level of 750RPM to 1400RPM. The single shaft electric motor 250 may operate at any RPM 

level to continuously drive the single hydraulic pump 260 that will be apparent to those skilled 

in the relevant art(s) without departing from the spirit and scope of the disclosure. The single 

shaft electric motor may operate at any operating frequency to continuously drive the single 

hydraulic pump 260 that will be apparent to those skilled in the relevant art(s) without 

departing from the spirit and scope of the disclosure. 

[0038] The single shaft electric motor 250 may be an induction motor that rotates at the 

RPM level based on the input gear box ratio of the single hydraulic pump 260. Based on the 

operating frequency of the single shaft motor 250 and the VFD voltage level applied to the 

single shaft electric motor 250, the single shaft electric motor 250 may then rotate at the RPM 

level and outputs torque at an output torque level that corresponds to the operating frequency 

and VFD voltage level. However, the VFD voltage level applied to the single shaft electric 

motor 250 may be determined based on the input gear box ratio of the single hydraulic pump 

260 as the single shaft electric motor 250 cannot rotate at the RPM level that exceeds the input 

gear box ratio of the single hydraulic pump 260. The single shaft electric motor 250 may be 

an induction motor, a traction motor, a permanent magnet motor and/or any other motor that 

continuously drives the single hydraulic pup 260 that will be apparent to those skilled in the 

relevant art(s) without departing from the spirit and scope of the disclosure. 

[0039] As noted above, the single shaft electric motor 250 may be coupled to a single 

hydraulic pump in the single hydraulic pump 260 and drive the single hydraulic pump 260 

such that the single hydraulic pump 260 continuously pumps the fracking mixture into the 

fracking well to execute the fracking operation to extract the fluid from the fracking well. The 

single hydraulic pump 260 may operate on a continuous duty cycle such that the single 

hydraulic pump 260 continuously pumps the fracking mixture into the fracking well. Rather 

than operating on an intermittent duty cycle that causes conventional hydraulic pumps to 

temporarily stall in the pumping of the fracking mixture into the fracking well, the single 

hydraulic pump 260 in operating on a continuous duty cycle may continuously pump the 

fracking mixture into the fracking well without any intermittent stalling in the pumping. In 

doing so, the efficiency in the fracking operation to extract the fluid from the fracking well 
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may significantly increase as any intermittent stalling in pumping the fracking mixture into the 

fracking well may result in setbacks in the fracking operation and may increase the risk of sand 

of entering into the fracking well. Thus, the single hydraulic pump 260 in operating on the 

continuous duty cycle may prevent any setbacks in the fracking operation due to the continuous 

pumping of the fracking mixture into the fracking well. 

[0040] The single hydraulic pump 260 may continuously pump the fracking mixture into 

the fracking well at the HP level that the single hydraulic pump 260 is rated. The increase in 

the HP level that the single hydraulic pump 260 may continuously pump the fracking mixture 

into the fracking well may result in the increase in the efficiency in the fracking operation to 

extract the fluid from the fracking well. For example, the single hydraulic pump 260 may 

continuously pump the fracking mixture into the fracking well at the HP level of at least 

5000HP as driven by the single shaft motor 250 at the RPM level of at least 750RPM. The 

single hydraulic pump 260 operates on a continuous duty cycle to continuously pump the 

fracking mixture at the HP level of at least 5000HP. In an embodiment, the single hydraulic 

pump 260 may operate at continuous duty with a HP level of 5000HP and may be a Weir 

QEM5000 Pump. However, the single hydraulic pump 260 may any type of hydraulic pump 

that operates on a continuous duty cycle and at any HP level that adequately continuously 

pumps the pumping fracking mixture into the fracking well to execute the fracking operation 

to extract the fluid from the fracking well that will be apparent to those skilled in the relevant 

art(s) without departing from the spirit and scope of the disclosure. 

[0041] The single pump trailer 230 discussed in detail above may then be incorporated into 

the hydraulic fracking operation 100 depicted in FIG. 1. Each of the several pumps trailers 

130(a-n), where n is an integer equal to or greater than one, may be in incorporated into the 

hydraulic fracking operation 100 to increase the overall HP level that is applied to the fracking 

equipment positioned on the fracking trailer 170 by each of the single hydraulic pumps 160(a-

n) positioned on each of the pump trailers 130(a-n). In doing so, the overall HP level that is 

applied to the fracking equipment positioned on the fracking trailer 170 to continuously pump 

the fracking mixture into the fracking well may be significantly increased as the HP level that 

is applied to the fracking equipment is scaled with each single hydraulic pump 160(a-n) that is 

added to the hydraulic fracking operation 100. 
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[0042] The positioning of each single VFD 140(a-n), single shaft electric motor 150(a-n), 

and each single hydraulic pump 160(a-n) positioned on each corresponding pump trailer 130(a-

n) enables the power distribution system 120 to distribute the electric power at the voltage level 

to each single VFD 140(a-n) from a single power distribution source rather than having a 

corresponding single power distribution source for each single VFD 140(a-n), single shaft 

electric motor 150(a-n), and each single hydraulic pump 160(a-n). In doing so, the electric 

power at the voltage level may be distributed to each single VFD 140(a-n), where n is in an 

integer equal to or greater than one and corresponds to the number of pump trailers 130(a-n), 

then each single VFD 140(a-n) may individually convert the voltage level to the appropriate 

VFD voltage for the single shaft electric motor 150(a-n) and the single hydraulic pump 160(a-

n) that is positioned on the corresponding pump trailer 130(a-n) with the single VFD 140(a-n). 

The single VFD 140(a-n) may then also control the corresponding single shaft electric motor 

150(a-n) and the single hydraulic pump 160(a-n) that is positioned on the corresponding pump 

trailer 130(a-n) with the single VFD 140(a-n). 

[0043] In isolating the single VFD 140(a-n) to convert the electric power at the voltage 

level to the appropriate VFD voltage level for the single shaft electric motor 150(a-n) and the 

single hydraulic pump 160(a-n) positioned on the corresponding single pump trailer 130(a-n) 

as the single VFD 140(a-n), the capabilities of the single pump trailer 130(a-n) may then be 

easily scaled by replicating the single pump trailer 130(a-n) into several different pump trailers 

130(a-n). In scaling the single pump trailer 130(a-n) into several different pump trailers 130(a-

n), the parameters for the single VFD 140(a-n), the single shaft electric motor 150(a-n), and 

the single hydraulic pump 160(a-n) may be replicated to generate the several different pump 

trailers 130(a-n) and in doing so scaling the hydraulic fracking operation 100. 

[0044] In doing so, each single VFD 140(a-n) may convert the electric power at the voltage 

level as distributed by the power distribution system 120 to the VFD voltage level to drive each 

single shaft electric motor 150(a-n), where n is an integer equal to or greater than one and 

corresponds to the quantity of single VFDs 140(a-n) and pump trailers 130(a-n), such that each 

single shaft electric motor 150(a-n) rotates at the RPM level sufficient to continuously drive 

the single hydraulic pump 160(a-n) at the HP level of the single hydraulic pump 160(a-n). 

Rather than simply having a single hydraulic pump 260 as depicted in FIG. 2 and discussed in 

detail above to continuously pump at the HP level of the single hydraulic pump 260, several 
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different hydraulic pumps 160(a-n), where n is an integer equal to or greater than one and 

corresponds to the to the quantity of single VFDs 140(a-n), single shaft electric motors 150(a-

n) and pump trailers 130(a-n), as positioned on different pump trailers 160 may be scaled 

together to scale the overall HP level that is provided to the fracking equipment as positioned 

on the fracking trailer 170. In doing so, the overall HP level that is provided to the fracking 

equipment to continuously pump the fracking mixture into the fracking well to execute the 

fracking operation to extract the fluid from the fracking well may be easily scaled by 

incorporating each of the individual pump trailers 130(a-n) each with single hydraulic pumps 

160(a-n) operating at the HP levels to scale the HP levels of the single hydraulic pumps 160(a-

n) to generate the overall HP level for the hydraulic fracking operation 100. 

[0045] For example, each of the single hydraulic pumps 160(a-n) positioned on each 

corresponding pump trailer 130(a-n) may be operating on a continuous duty cycle at a HP level 

of at least 5000HP. A total of eight pump trailers 130(a-n) each with a single hydraulic pump 

160(a-n) positioned on the corresponding pump trailer 130(a-n) results in a total of eight 

hydraulic pumps 160(a-n) operating on a continuous duty cycle at a HP level of at least 

5000HP. In doing so, each of the eight hydraulic fluid pumps 160(a-n) continuously pump the 

fracking mixture into the fracking well at a HP level of at least 40,000HP and do so 

continuously with each of the eight hydraulic fluid pumps 160(a-n) operating on a continuous 

duty cycle. Thus, the fracking mixture may be continuously pumped into the fracking well at 

a HP level of at least 40,000HP to execute the fracking operation to extract the fluid from the 

fracking well. The hydraulic pumps 160(a-n) positioned on each corresponding pump trailer 

130(a-n) may operate on a continuous duty at any HP level and the and the quantity of pump 

trailers may be scaled to any quantity obtain an overall HP level for the hydraulic fracking 

operation 100 that will be apparent to those skilled in the relevant art(s) without departing from 

the spirit and scope of the disclosure. 

[0046] Conventional hydraulic fracking operations that incorporate diesel engines as the 

power generation source rather than electric turbine engines struggle to deliver an increased 

performance and efficiency with regard to executing the fracking operation to extract the fluid 

from the fracking well as compared to the electric driven hydraulic fracking operation 100. 

Typically, conventional hydraulic pumps that are associated with the conventional diesel 

engines are not continuous duty rating resulting in the conventional hydraulic pumps having 
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intermittent interruptions in the pumping of the fracking mixture into the fracking well. Such 

intermittent interruptions may decrease the efficiency in executing the fracking operation to 

extract the fluid from the fracking well in that the quality in the fracking operation may 

decrease as the risk of sand being mixed into fracking well increases. Rather than having a 

continuous duty single hydraulic pump 160(a-n) as the electric driven hydraulic fracking 

operation 100 that continuously pumps the fracking mixture into the fracking well without any 

intermittent interruption, the conventional hydraulic pump suffers the intermittent interruption 

due to not being continuous duty. 

[0047] Further, conventional hydraulic fracking operations that incorporate diesel engines 

require a diesel engine to drive each conventional hydraulic pump rather than being able to 

consolidate the power generation to a power generation system 110 that consolidates the 

quantity and size of the gas turbine engines to generate the electric power. Such an increase 

in diesel engines significantly increases the cost of the fracking operation in that significantly 

more trailers are required to transport the diesel engines resulting in significantly more semi-

trucks and/or trailers required to transport the diesel engines which requires significantly more 

CDL drivers. As the overall asset count increases at the fracking site, the overall cost increases 

due to the increased amount of manpower required as well as an increase in the amount of 

rigging that is required to rig each of the diesel engines to the conventional hydraulic pumps 

and so on. Rather, the electric driven hydraulic fracking operation 100 decreases the asset 

count by consolidating the power generation to the gas turbine engines of decreased size and 

quantity that are consolidated into the power generation system 110. The power distribution 

system 120 then further decreases the cost by consolidating the medium voltage cabling that 

is required to power each of the assets thereby decreasing the amount of rigging required. 

[0048] Further, conventional hydraulic fracking operations that incorporate diesel engines 

suffer significant parasitic losses throughout the different components included in the fracking 

operation. Diesel engines that generate a HP level that satisfies the HP level that the 

conventional fluid pumps are rated often times do not reach that HP level due to parasitic losses 

throughout the conventional hydraulic fracking configuration. For example, the diesel engines 

may suffer parasitic losses when driving the hydraulic coolers and the lube pumps that are 

associated with the conventional hydraulic pump in addition to the parasitic losses suffered 

from driving the conventional hydraulic pump itself In such an example, the diesel engine 
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may be driving the conventional hydraulic pump that is rated at 2500HP at the HP level of 

2500HP but due to parasitic losses, the diesel engine is actually only driving the conventional 

hydraulic pump at 85% of the HP level of 2500HP due to the parasitic losses. However, the 

electric driven hydraulic fracking operation 100 may have the single hydraulic pump 160(a-n) 

that is rated at the HP level of 5000HP and due to the lack of parasitic losses in providing 

electric power to the single hydraulic pump 160(a-n), the single hydraulic pump 160(a-n) 

actually continuously pumps the fracking mixture into the fracking well at 5000HP. Thus, the 

asset count required for the electric driven hydraulic fracking operation 100 is significantly 

reduced as compared to the hydraulic fracking operations that incorporate diesel engines due 

to the lack of parasitic losses for the electric driven hydraulic fracking operation 100. 

[0049] Further, conventional hydraulic fracking operations that incorporate diesel engines 

consume significantly more fuel than the electric driven hydraulic fracking operation 100. The 

cost of and the quantity of diesel fuel consumed by the diesel engines is significantly higher 

than the cost of and the quantity of unleaded fuel consumed by the gas turbine engines that are 

consolidated in size and quantity in the power generation system 110. For example, the 

estimated fuel consumption for 15 conventional 2500HP hydraulic pumps that are driven by 

diesel may be $48,600k per day at $3.00 per gallon for diesel fuel resulting in a diesel fuel cost 

of $1,477,400 per month. However, the electric driven hydraulic fracking operation 100 may 

generate 15,000 kW per hour of energy to drive 15 single hydraulic pumps 160(a-n) operating 

at the HP level of 5000HP resulting in a fuel cost of $27k per day and $820,800 per month 

resulting in a fuel savings $650k from the conventional hydraulic fracking operations that 

incorporate diesel engines while generating significantly more HP with the 5000HP single 

hydraulic pumps 160(a-n) as compared to the 2500HP conventional hydraulic pumps for the 

diesel engine approach. 

[0050] Further, the conventional hydraulic fracking operations that incorporate diesel 

engines generate significantly more noise than the electric driven hydraulic fracking operation 

100. The numerous diesel engines required in the conventional hydraulic fracking operations 

generate increased noise levels in that the diesel engines generate noise levels at 110Dba. 

However, the gas turbine engines incorporated into the power generation system 110 of the 

electric driven hydraulic fracking operation 100 generate noise levels that are less than 85Dba. 

Often times, the fracking site has noise regulations associated with the fracking site in that the 
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noise levels of the fracking operation cannot exceed 85Dba. In such situations, an increased 

cost is associated with the conventional hydraulic fracking operations that incorporate diesel 

engines in attempts to lower the noise levels generated by the diesel engines to below 85Dba. 

The electric driven fracking operation 100 does not have the increased cost as the noise levels 

of the gas turbine engines already fall below 85Dba. 

[0051] Conventional hydraulic fracking systems attempt to increase the overall HP level 

of the fracking site by having conventional dual shaft motors drive two conventional hydraulic 

pumps simultaneously. In doing so, the overall HP level of the fracking site is essentially 

doubled by doubling the quantity of conventional hydraulic pumps by having conventional 

dual shaft motors drive the two conventional hydraulic pumps simultaneously. However, the 

two conventional hydraulic pumps are both connected to a single conventional dual shaft motor 

such that the single conventional dual shaft motor drives the two conventional hydraulic pumps 

simultaneously but also in synchronization. In driving the two conventional hydraulic pumps 

in synchronization, a significant increase in harmonics are generated from the synchronized 

operation of the two conventional hydraulic pumps and then those harmonics resonate into the 

fracking operation and down the line into the fracking well and may cause wear and pulsation 

of the high-pressure iron in the fracking well thereby negatively impacting the fracking 

operation. Rather than have the single shaft electric motor 150(a-n) driving a single hydraulic 

pump 160(a-n) at the HP level of 5000HP that results in no harmonics, the conventional dual 

shaft motors drive two conventional hydraulic pumps at the HP level of 2500HP to attain the 

HP level of 5000HP but does so with no way to offset the synchronized operation to eliminate 

the harmonics from resonating into the fracking well. 

[0052] Further, the increase in the quantity of conventional hydraulic pumps further 

increases the asset count which increases the cost as well as the cost of operation of the increase 

in quantity of conventional hydraulic pumps. Rather than having eight single hydraulic pumps 

160(a-n) rated at the HP level of 5000HP to obtain a total HP level of 40000HP for the fracking 

site, the conventional hydraulic fracking systems require sixteen conventional hydraulic pumps 

rated at the HP level of 2500HP to obtain the total HP level of 40000HP. In doing so, a 

significant cost is associated with the increased quantity of conventional hydraulic pumps. 

Further, conventional hydraulic pumps that fail to incorporate a single VFD 140(a-n), a single 

shaft electric motor 150(a-n), and a single hydraulic pump 160(a-n) onto a single pump trailer 
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130(a-n) further increase the cost by increasing additional trailers and rigging required to set 

up the numerous different components at the fracking site. Rather, the electric driven hydraulic 

fracking operation 100 incorporates the power distribution system 120 to consolidate the power 

generated by the power generation system 110 and then limit the distribution and the cabling 

required to distribute the electric power to each of the single pump trailers 130(a-n). 

[0053] In addition to the fracking equipment positioned on the fracking trailer 170 that is 

electrically driven by the electric power generated by the power generation system 110 and 

each of the VFDs 140(a-n), single shaft electric motors 150(a-n), and the single hydraulic 

pumps 160(a-n) that are also electrically driven by the electric power generated by the power 

generation system 110, a plurality of auxiliary systems 190 may be positioned at the fracking 

site may also be electrically driven by the electric power generated by power generation system 

110. The auxiliary systems 190 may assist each of the single hydraulic pumps 160(a-n) as well 

as the fracking equipment positioned on the fracking trailer 170 as each of the hydraulic pumps 

160(a-n) operate to execute the fracking operation to extract the fluid from the fracking well. 

In doing so, the auxiliary systems 190 may be systems in addition to the fracking equipment 

positioned on the fracking trailer 170 and the single hydraulic pumps 160(a-n) that are required 

to execute the fracking operation to extract the fluid from the fracking well. 

[0054] For example, the auxiliary systems 190, such as a hydration system that provides 

adequate hydration to fracking mixture as the single hydraulic pumps 160(a-n) continuously 

pump the fracking mixture into the fracking well. Thus, auxiliary systems 190 may include 

but are not limited to hydration systems, chemical additive systems, blending systems, mixing 

systems and/or any other type of system that is required at the fracking site that is addition to 

the fracking equipment positioned on the fracking trailer 170 and the single hydraulic pumps 

160(a-n) that may be electrically driven by the electric power generated by the power 

generation system 110 that will be apparent to those skilled in the relevant art(s) without 

departing from the spirit and scope of the disclosure. 

[0055] The electric power generated by the power generation system 110 may thus be 

distributed by the power distribution system 120 such that the electric power generated by the 

power generation system 110 may also be incorporated to power the auxiliary systems 190. In 

doing so, the electric power generated by the power generation system 110 may be 

incorporated to not only drive the pump trailers 130(a-n) via the single VFDs 140(a-n) 
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positioned on each pump trailer 130(a-n) but to also power the auxiliary systems 190. Thus, 

the hydraulic fracking operation 100 may be completely electric driven in that each of the 

required systems positioned on the fracking site may be powered by the electric power 

generated by the electric power that is consolidated to the power generation system 110. 

[0056] As noted above, each of the single VFDs 140(a-n) may include a sophisticated 

control system that may control in real-time the operation of the single shaft electric motors 

150(a-n) and the single hydraulic pumps 160(a-n) in order for the single shaft electric motors 

150(a-n) and the single hydraulic pumps 160(a-n) to adequately operate to continuously pump 

the fracking mixture into the fracking well to execute the fracking operation to extract the fluid 

from the fracking well. However, the control center 180 that may be positioned at the fracking 

site and/or remote from the fracking site may also control the single VFDs 140(a-n) and in 

doing so control the real-time operation of the single shaft electric motors 150(a-n) and the 

single hydraulic pumps 160(a-n) in order for the single shaft electric motors 150(a-n) and the 

single hydraulic pumps 160(a-n) to adequately operate to continuously pump the fracking 

mixture into the fracking well to execute the fracking operation to execute the fluid from the 

fracking well. In doing so, the control center 180 may intervene to control the single VFDs 

140(a-n) when necessary. The control system 180 may also control the fracking equipment 

positioned on the fracking trailer 170 as well as the auxiliary systems 180 in order ensure that 

the fracking operation is adequately executed to extract the fluid from the fracking well. 

[0057] Communication between the control system 180 and the single VFDs 140(a-n), the 

fracking equipment positioned on the fracking trailer 170, and/or the auxiliary systems 190 

may occur via wireless and/or wired connection communication. Wireless communication 

may occur via one or more networks 105 such as the internet. In some embodiments, the 

network 105 may include one or more wide area networks (WAN) or local area networks 

(LAN). The network may utilize one or more network technologies such as Ethernet, Fast 

Ethernet, Gigabit Ethernet, virtual private network (VPN), remote VPN access, a variant of 

IEEE 802.11 standard such as Wi-Fi, and the like. Communication over the network 105 takes 

place using one or more network communication protocols including reliable streaming 

protocols such as transmission control protocol (TCP), Ethernet, Modbus, CanBus, EtherCAT, 

ProfiNET, and/or any other type of network communication protocol that will be apparent from 

those skilled in the relevant art(s) without departing from the spirit and scope of the present 
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disclosure. Wired connection communication may occur but is not limited to a fiber optic 

connection, a coaxial cable connection, a copper cable connection, and/or any other type of 

direct wired connection that will be apparent from those skilled in the relevant art(s) without 

departing from the spirit and scope of the present disclosure. These examples are illustrative 

and not intended to limit the present disclosure. 

ELECTRIC POWER DISTRIBUTION AND CONTROL 

[0058] FIG. 3 illustrates a block diagram of an electric driven hydraulic fracking system 

that provides an electric driven system to execute a fracking operation in that the electric power 

is consolidated in a power generation system and then distributed such that each component in 

the electric driven hydraulic fracking system is electrically powered. An electric driven 

hydraulic fracking system 300 includes a power generation system 310, a power distribution 

system 320, a plurality of pump trailers 330(a-n), a plurality of single VFDs 340(a-n), a 

switchgear configuration 305, a plurality of trailer auxiliary systems 315(a-n), a plurality of 

switchgears 325(a-n), a switchgear transformer 335, and fracking equipment 370. The electric 

power is consolidated in the power generation system 310 and then distributed at the 

appropriate voltage levels by the power distribution system 320 to decrease the medium 

voltage cabling required to distribute the electric power. The single VFDs 340(a-n) and the 

trailer auxiliary systems 315(a-n) positioned on the pump trailers 330(a-n) as well as the 

control system 380 and auxiliary systems 390 are electrically powered by the electric power 

that is consolidated and generated by the power generation system 310. The electric driven 

hydraulic fracking system 300 shares many similar features with the hydraulic fracking 

operation 100 and the single pump configuration 200; therefore, only the differences between 

the electric driven hydraulic fracking system 300 and the hydraulic fracking operation 100 and 

single pump configuration 200 are to be discussed in further detail. 

[0059] As noted above, the power generation system 310 may consolidate the electric 

power that is generated for the electric driven hydraulic fracking system 300 such that the 

quantity and size of the gas turbine engines included in the power generation system 310 is 

decreased. The power generation system 310 may generate the electric power 350 at a power 

level and a voltage level. For purposes of discussion, the power generation system 310 may 

generate the electric power 350 at the voltage level of 13.8kV. The power generation system 
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310 may then provide the electric power 350 at the voltage level 13.8kV to the power 

distribution system 320 via a medium voltage cable. The power distribution system 320 may 

then distribute the electric power 350 at the voltage level of at least 13.8kV to a plurality of 

single VFDs 340(a-n), where n is an integer equal to or greater than two, with each single VFD 

340(a-n) positioned on a corresponding single trailer 330(a-n) from a plurality of single trailers, 

where n is an integer equal to or greater than two. 

[0060] The power distribution system 320 may include a switchgear configuration 305 that 

includes a plurality of switchgears 325(a-n), where n is an integer equal to or greater than two, 

to distribute the electric power generated by the at least one gas turbine engine included in the 

power distribution system 310 at the voltage level 360 of at least 13.8kV to each corresponding 

single VFD 340(a-n) positioned on each corresponding trailer 330(a-n). Since the electric 

power 350 is consolidated to the power generation system, the switch gear configuration 305 

of the power distribution system 320 may distribute the electric power 350 at the voltage level 

as generated by the power generation system 310 in 13.8kV to each of the single VFDs 340(a-

n) as electric power 360 at the voltage level of 13.8kV such that the each of the single VFDs 

340(a-n) may then drive the single shaft electric motors and the single hydraulic pumps as 

discussed in detail below. 

[0061] In order for the electric power to be consolidated to the power generation system 

310 as well as to provide an electric driven system in which each of the components of the 

electric driven hydraulic fracking system 300 is driven by the electric power generated by the 

power generation system 310, the power distribution system 320 provides the flexibility to 

distribute the electric power generated by the power generation system 310 at different voltage 

levels. In adjusting the voltage levels that the electric power generated by the power generation 

system 310 is distributed, the power distribution system 320 may then distribute the 

appropriate voltage levels to several different components included in the electric driven 

hydraulic fracking system 300 to accommodate the electric power requirements of the several 

different components included in the electric driven hydraulic fracking system 300. For 

example, the power distribution system 320 may distribute the electric power generated by the 

power generation system 310 at the voltage level of 13.8kV as generated by the power 

generation system 310 via the switch gears 325(a-n) to each of the single VFDs 340(a-n) for 
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the each of the single VFDs 340(a-n) to drive the single shaft electric motors and the single 

hydraulic pumps. 

[0062] However, the electric power distribution system 320 may also distribute the electric 

power generated by the power generation system 310 at a decreased voltage level from the 

voltage level of the electric power originally generated by the power generation system 310. 

Several different components of the electric driven hydraulic fracking system 300 may have 

power requirements that require electric power at a significantly lower voltage level than the 

electric power originally generated by the power generation system 310. In doing so, the power 

distribution system 320 may include a switchgear transformer 335 that may step-down the 

voltage level of the electric power as originally generated by the power distribution system 310 

to a lower voltage level that satisfies the power requirements of those components that may 

not be able to handle the increased voltage level of the electric power originally generated by 

the power distribution system 310. In doing so, the electric power distribution system 320 may 

provide the necessary flexibility to continue to consolidate the electric power to the power 

generation system 310 while still enabling each of the several components to be powered by 

the electric power generated by the power generation system 310. 

[0063] For example, the switchgear transformer 335 may convert the electric power 350 

generated by the at least one gas turbine engine of the power generation system 310 at the 

voltage level of 13.8kV to electric power 355 at an auxiliary voltage level of 480V. The 

switchgear transformer 335 may then distribute the electric power 355 at the auxiliary voltage 

of 480V to each single VFD 340(a-n) on each corresponding single trailer 330(a-n) to enable 

each single VFD 340(a-n) from the plurality of single VFDs 340(a-n) to communicate with the 

control center 380. The switchgear transformer 335 may also distribute the electric power 355 

at the auxiliary level of 480V to a plurality of auxiliary systems 390. The plurality of auxiliary 

systems 390 assists each single hydraulic pump as each hydraulic pump from the plurality of 

single hydraulic pumps operate to execute the fracking operation to extract the fluid from the 

fracking well. 

[0064] Unlike each of the single VFDs 340(a-n) that may convert the electric power 360 

at the voltage level of 13.8kV to drive the single shaft electric motors and the single hydraulic 

pumps, the control system 380, the auxiliary systems 390, the trailer auxiliary systems 315(a-

n) as well as the operation of features of the single VFDS 340(a-n) that are unrelated to the 
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driving of the single shaft electric motors and the single hydraulic pumps require the electric 

power to be stepped down to the electric power 355 at the auxiliary voltage level of 480V. The 

switchgear transformer 335 may provide the necessary flexibility to step-down the electric 

power 350 at the voltage level of 13.8kV to the generate the electric power 355 at the auxiliary 

voltage level of 480V such that the remaining components of the electric driven hydraulic 

fracking system 300 may also be electrically driven by the electric power consolidated to the 

power generation system 310. 

[0065] In stepping down the electric power 350 generated by the power generation system 

310 at the voltage level of 13.8kV, the switch gear transformer 335 may provide the electric 

power 355 at the auxiliary voltage level of 480V to the auxiliary systems 390. In doing so, the 

auxiliary systems 390 may be electrically driven by the electric power 355 at the auxiliary 

voltage level of 480V such that the electric power consolidated by the power generation system 

310 may drive the auxiliary systems 390. The auxiliary systems 390 may include but are not 

limited hydration systems, chemical additive systems, fracturing systems, blending systems, 

mixing systems and so on such that each of the auxiliary systems 390 required to execute the 

fracking operation may be electrically driven by the electric power consolidated by the power 

generation system 310. Further, the power distribution system 320 may also route a 

communication link 365 to each of the auxiliary systems 390 such that the control system 380 

may intervene and control each of the auxiliary systems 390 via the communication link 365 

if necessary. 

[0066] The switchgear transformer 335 may also provide the electric power 355 at the 

auxiliary voltage level of 480V to the control system 380. In providing the auxiliary voltage 

level of 480V to the control system 380, the control system 380 may remotely control the 

auxiliary systems 390, the single VFDs 340(a-n), as well as the trailer auxiliary systems 315(a-

n) as requested by the control system 380. The power distribution system 320 may route the 

communication link 365 to the auxiliary systems 390, the single VFDs 340(a-n), and the trailer 

auxiliary systems 315(a-n) such that the control system 380 may communicate with each of 

the auxiliary systems 390, the single VFDs 340(a-n), and the trailer auxiliary systems 315(a-

n) and thereby control via the communication link 365. As discussed above, the 

communication link 365 may be a wireline and/or wireless communication link. 
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[0067] The switchgear transformer 335 may also provide the electric power 355 at the 

auxiliary voltage level of 480V to each of the single VFDs 340(a-n). As discussed above and 

below, the single VFDs 340(a-n) convert the electric power 360 generated by the power 

generation system 310 at the voltage level of 13.8kV to drive the single shaft electric motors 

and the single hydraulic pumps. However, the single VFD 340(a-n) may also operate with 

different functionality without having to drive the single shaft electric motors and the single 

hydraulic pumps. For example, the auxiliary systems 315(a-n) positioned on the pump trailers 

330(a-n) and/or included in the single VFDs 340(a-n) may operate as controlled by the single 

VFDs 340(a-n) when the single VFD 340(a-n) is simply provided the electric power 355 at the 

auxiliary voltage level of 480V rather than having to operate with the electric power 360 at the 

voltage level of 13.8kV. In doing so, the control system 380 may also communicate with the 

single VFDs 340(a-n) as well as the trailer auxiliary systems 315(a-n) via the communication 

link 365 when the stepped-down electric power 355 at the auxiliary voltage level of 480V is 

provided to each of the single VFDs 340(a-n). 

[0068] For example, the single VFDs 340(a-n) may operate at a reduced capacity when the 

switchgear transformer 335 provides the electric power 355 at the auxiliary voltage level of 

480V. In doing so, the single VFDs 340(a-n) may operate in a maintenance mode in which 

the electric power 355 at the auxiliary voltage level of 480V is sufficient for the single VFDs 

340(a-n) to spin the single shaft electric motors but not sufficient to drive the single shaft 

electric motors at the RPM levels that the single shaft electric motors are rated. In operating 

the single VFDs 340(a-n) in the maintenance mode with the electric power 355 at the auxiliary 

voltage level of 480V, the hydraulic pumps as well as the fracking equipment 370 may be 

examined and maintenance may be performed on the hydraulic pumps and the fracking 

equipment 370 to ensure the hydraulic pumps and the fracking equipment 370 are operating 

adequately. The control system of the single VFDs 340(a-n) may execute the functionality of 

the single VFDs 340(a-n) when operating in the maintenance mode. The control system 380 

may also remotely control the single VFDs 340(a-n) via the communication link 365 to execute 

the functionality of the single VFDs 340(a-n) when operating in the maintenance mode. 

[0069] In another example, the trailer auxiliary systems 315(a-n) may be operated when 

the single VFDs 340(a-n) are operating at the reduced capacity when the switchgear 

transformer 335 provides the electric power 355 at the auxiliary voltage level of 480V. The 
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trailer auxiliary systems 315(a-n) may be auxiliary systems positioned on the pump trailers 

330(a-n) and/or included in the single VFDs 340(a-n) such that auxiliary operations may be 

performed on the single VFDs 340(a-n), the single shaft electric motors, and/or the single 

hydraulic pumps to assist in the maintenance and/or operation of the single VFDs 340(a-n) the 

single shaft electric motors and/or single hydraulic pumps when the electric power 355 at the 

auxiliary voltage level of 480V is provided to the single VFDs 340(a-n). For example, the 

trailer auxiliary systems 315(a-n) may include but are not limited to motor blower systems, the 

lube oil controls, oil heaters, VFD fans, and/or any other type of auxiliary system that is 

positioned on the pump trailers 330(a-n) and/or included in the single VFDs 340(a-n) to assist 

in the maintenance and/or operation of the single VFDs 340(a-n), single shaft electric motors, 

and/or single hydraulic pumps that will be apparent to those skilled in the relevant art(s) 

without departing from the spirit and scope of the disclosure. 

[0070] In an embodiment, the controls for each of the trailer auxiliary systems 315(a-n) 

may be embedded in the single VFDs 340(a-n) such that the single VFDs 340(a-n) may control 

each of the trailer auxiliary systems 315(a-n) with the sophisticated control system included in 

each of the single VFDs 340(a-n). However, the control system 380 may also control each of 

the trailer auxiliary systems 315(a-n) based on the communication link 365 in that the control 

system 380 may hook into the controls for each of the trailer auxiliary systems 315(a-n) that 

may be embedded in the single VFDs 340(a-n) and control each of the trailer auxiliary systems 

315(a-n) remotely. In doing so, the data map of the control system 380 may be mapped to the 

controls for each of the trailer auxiliary systems 315(a-n) embedded in the single VFDs 340(a-

n) providing the single VFDs 340(a-n) with the modularity to be easily externally controlled 

by any control system 380 positioned at the fracking site and/or positioned remote from the 

fracking site. 

[0071] For example, the control system 380 may request to activate the lubrication pumps 

included in the trailer auxiliary systems 315(a-n) positioned on the pump trailers 330(a-n). The 

control system 380 may simply activate the lube bit at the control system 380 to activate the 

lubrication pumps to lube the single hydraulic pumps positioned on the pump trailers 330(a-

n). The command then cascades down from the control system 380 to the controls for the 

lubrication pumps embedded in the single VFDs 340(a-n) via the communication link 365 and 
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enables the control system 380 to remotely activate the lubrication pumps to initiate circulating 

oil throughout the single hydraulic pumps. 

[0072] The single VFDs 340(a-n) may automatically adjust the trailer auxiliary systems 

315(a-n) based on parameters monitored by the single VFDs 340(a-n) in real-time as the single 

hydraulic pumps are continuously pumping the fracking mixture into the fracking well to 

execute the fracking operation to extract the fluid from the fracking well. Real-time is the state 

of the parameters monitored by the single VFDs 340(a-n) as triggered by the operation of the 

electric driven hydraulic fracking system 100 as the hydraulic pumps continuously pump the 

fracking mixture into the fracking well to execute the fracking operation. As the single 

hydraulic pumps are continuously pumping the fracking mixture into the fracking well to 

execute the fracking operation to extract the fluid from the fracking well, several different 

parameters may be continuously monitored by the single VFDs 340(a-n) to determine whether 

the different parameters exceed and/or decrease below thresholds that may indicative that the 

single VFDs 340(a-n) may have to execute a corrective action to restore the different 

parameters to an adequate level. The single VFDs 340(a-n) may then automatically execute 

the corrective actions to restore the different parameters to an adequate level and in doing so 

may prevent damage to any of the components of the electric driven fracking system 300 and/or 

a halt in the fracking operation. 

[0073] For example, the single VFDs 340(a-n) may monitor the temperature of the single 

VFDs 340(a-n), the single hydraulic pumps, and the single shaft electric motors to determine 

whether the temperature exceeds a temperature threshold in real-time. The temperature 

threshold may be indicative that the temperature of the single VFDs 340(a-n), the single shaft 

electric motors, and/or the single hydraulic pumps may be increasing and indicative that a 

corrective action in cooling the temperature of the single VFDs 340(a-n), the single shaft 

electric motors, and/or the single hydraulic pumps may be required to ensure that damage is 

not inflicted onto the single VFDs 340(a-n), the single shaft electric motors, and/or the single 

hydraulic pumps resulting in a halting of the fracking operation. Thus, the single VFDs 340(a-

n) may then in real-time activate the fans positioned on the pump trailers 330(a-n) to decrease 

the temperature of the single VFDs 340(a-n), the single shaft electric motors, and/or the single 

hydraulic pumps. In doing so, the single VFDs 340(a-n) may prevent damage to the single 

VFDs 340(a-n), the single shaft electric motors, and/or the single hydraulic pumps by cooling 

29 
NSAH-0003 

LIBERTY EXHIBIT 1009, Page 46



each appropriately by activating the fans when the temperature increased above the 

temperature threshold. 

[0074] In another example, the single VFDs 340(a-n) may monitor the pressure at the well 

head of the fracking well as the fracking mixture is continuously injected into the fracking well 

to determine whether the pressure of the fracking mixture exceeds a pressure threshold. The 

pressure threshold may be a regulatory threshold in that when the pressure of the fracking 

mixture at the well head in the fracking well exceeds the pressure threshold, such as 15000PSI, 

then the iron is required to be pulled out of the fracking well based on regulation requirements 

such that the iron may be examined for any cracks and recertified. Such a halt in the fracking 

operation may significantly delay the fracking operation as well as significantly increase the 

cost. Thus, the single VFDs 340(a-n) may monitor the pressure at the well head of the fracking 

well in real-time to determine whether the pressure exceeds the pressure threshold. The single 

VFDs 340(a-n) may then execute a corrective action when the pressure exceeds the pressure 

threshold. 

[0075] In an embodiment, the single VFDs 340(a-n) may execute a dual frequency 

injection into the single shaft electric motors to halt the single shaft electric motors when the 

pressure at the well head of the fracking well exceeds the pressure threshold to prevent the 

pressure from exceeding beyond the regulatory threshold. In another embodiment, a contactor 

may connect to a resistor such that the flux on the single shaft electric motor is maintained. 

The single VFDs 340(a-n) may then transition the resistor across the line to decrease the RPM 

level of the single shaft electric motor when the pressure at the well head of the fracking well 

exceeds the pressure threshold to prevent the pressure from exceeding the regulatory threshold. 

In another embodiment, the control system 380 may remotely activate a clutch that may be 

installed between the single shaft electric motor and single hydraulic pump such that the 

control system 380 may release the clutch to disengage the single shaft electric motor from the 

single hydraulic pump to enable the single hydraulic pump to decrease the HP level when the 

pressure at the well of the fracking well exceeds the pressure threshold to prevent the pressure 

from exceeding the regulatory threshold. 

[0076] The single VFDs 340(a-n) may monitor any type of parameter such as but not 

limited to pressure change of the fluid flowing through the single hydraulic pump, flow rate, 

volume, temperature, pump efficiency, viscosity, thermal properties, Reynolds number, and/or 
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any other type of parameter that may be indicative as to whether a corrective action should be 

executed to prevent damage to any component of the electric driven hydraulic fracking system 

300 and/or to halt to fracking operation that will be apparent to those skilled in the relevant 

art(s) without departing from the spirit and scope of the disclosure. 

[0077] Returning to the electric power 350 that is generated by the power generation 

system 310 at the voltage level of 13.8kV and then distributed by the power distribution system 

320 as the electric power 360 at the voltage level of 13.8kV to the single VFDs 340(a-n), the 

single VFDs 340(a-n) may convert electric power 360 at the voltage level of 13.8kV to a VFD 

voltage level that is adequate to drive the single shaft electric motors. For the purposes of 

discussion, the single VFDs 340(a-n) may convert the electric power 360 at the voltage level 

of 13.8kV to a VFD voltage level of 4160V to adequately drive the single shaft electric motors. 

The single VFDs 340(a-n) may apply a plurality of pulses to an AC voltage signal 360 that is 

associated with the voltage level of at least 13.8kV as distributed by the power distribution 

system 320 to partition the AC voltage signal 360 into a plurality of partitions that correspond 

to the plurality of pulses applied to the AC voltage signal 360. The single VFDs 340(a-n) may 

transition the AC voltage signal 360 that is associated with the voltage level of a least 13.8kV 

to a VFD voltage signal that is associated with the VFD voltage level of at least 4160V based 

on the plurality of pulses applied to the AC voltage signal to partition the AC voltage to 

transition the AC voltage signal 360 at the voltage level of at least 13.8kV to the VFD voltage 

level of at least 4160V. 

[0078] Conventional VFDs may include a 6 pulse diode in that as the conventional VFDs 

convert the AC voltage signal 360 at the voltage level of 13.8kV to the VFD voltage signal at 

the VFD voltage level of 4160V, the conventional VFDs chop the sinusoidal signal depicted 

by the AC voltage signal 360 into 6 distinct steps. The conventional VFDs pulse the sinusoidal 

signal depicted by the AC voltage signal 360 with 6 distinct pulses such to convert the AC 

voltage signal 360 at the voltage level of 13.8kV to the VFD voltage signal at the VFD voltage 

level of 4160V. However, the step-down of the AC voltage signal 360 at the voltage level of 

13.8kV to the VFD voltage signal at the VFD voltage level of 4160V is significant such that 

the conventional VFDs when applying the 6 pulses to the AC voltage signal 360 at the voltage 

level 13.8kV chop the sinusoidal signal into 6 distinct steps that have significant magnitudes 

of voltage between each of the 6 distinct steps. In stepping down the AC voltage signal 360 at 
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the voltage level of 13.8kV to the VFD voltage signal at the VFD voltage level of 4160V by 

applying simply 6 pluses to the AC voltage signal results in the VFD voltage signal being 

significantly less sinusoidal due to the 6 distinct steps in the VFD voltage signal with the 

significant magnitudes between each step. 

[0079] Thus, the conventional VFDs in applying the 6 pulse diode to convert the AC 

voltage signal 360 at the voltage level of 13.8kV to generate the VFD voltage signal at the 

VFD voltage level of 4160V may result in the VFD voltage signal being more of a stair-step 

signal as opposed to a sinusoidal signal. In doing so, the stair-step signal of the VFD voltage 

signal may trigger significant harmonics into the single shaft electric motors when the 

conventional VFD applies the VFD voltage signal at the VFD voltage level of 4160V due to 

the VFD voltage signal being a stair-step signal as opposed to a sinusoidal signal. In doing so, 

the efficiency in the operation of the conventional VFDs driving the single shaft electric motors 

and the single hydraulic pumps may be significantly impacted. 

[0080] Rather than simply apply the 6 pulse diode to the conversion of the AC voltage 

signal 360 at the voltage level of 13.8kV to generate the VFD voltage signal at the VFD voltage 

level of 4160V, the single VFDs 340(a-n) may incorporate a multi-pulsed, cascaded H-bridge 

configuration to the IGBT of the single VFDs 340(a-n) as well as a transformer that is 

incorporated with the single VFDs 340(a-n) to generate the VFD voltage signal to be a 

sinusoidal signal. Rather than simply applying the 6 pulse diode to the AC voltage signal 360 

at the voltage level of 13.8kV, the single VFDs 340(a-n) may apply significantly more pulses 

to the AC voltage signal 360 at the voltage level of 13.8kV. In an embodiment, the transformer 

incorporated into the single VFDs 340(a-n) may apply 12 to 30 pulses to the AC voltage signal 

360 at the voltage level of 13.8kV. 

[0081] In doing so, the single VFDs 340(a-n) may apply significantly more pulses than 

simply 6 pulses to the sinusoidal signal of the AC voltage signal 360 at the voltage level of 

13.8kV when stepping down the AC voltage signal 360 at the voltage level of 13.8kV to the 

VFD voltage signal at the VFD voltage level of 4160V. In doing so, the single VFDs 340(a-

n) may partition the sinusoidal signal of the AC voltage signal 360 at the voltage level of 

13.8kV into significantly more partitions than simply 6 that correspond to the pulses applied 

to the sinusoidal signal of the AC voltage signal 360 at the voltage level of 13.8kV. For 

example, the transformer incorporated into the single VFDs 340(a-n) may apply 12 to 30 pulses 
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to the sinusoidal signal of the AC voltage signal 360 at the voltage level of 13.8kV and in doing 

so may partition the sinusoidal signal of the AC voltage signal 360 at the voltage level of 

13.8kV into 12 to 30 partitions. 

[0082] The transformer incorporated into the single VFDs 340(a-n) may then step-down 

the voltage level of 13.8kV for the AC voltage signal 360 to the voltage level of 4160V for the 

VFD voltage signal. However, the partitioning of the sinusoidal signal of the AC voltage signal 

at the voltage level of 13.8kV into 12 to 30 partitions may significantly decrease the 

magnitudes of voltage between each partitioned step. In doing so, the sinusoidal signal of VFD 

voltage single at the VFD voltage signal of 4160V may be significantly smoother and represent 

a sinusoidal signal and be less choppy due to the significant quantity of pulses with each of the 

pulses having decreased magnitudes of voltage between each pulse in transitioning the AC 

voltage signal 360 at the voltage level of 13.8kV to the VFD voltage signal at the voltage level 

of 4160V. Thus, the magnitude of the harmonics generated by the VFD voltage signal at the 

VFD voltage level of 4160V may be significantly decreased such that the harmonics may be 

eliminated and may not have an impact on the operation of the single shaft electric motor and 

the single hydraulic pump. 

[0083] Further, the transformer may apply a phase shift to the AC voltage signal 360 that 

is associated with voltage level of at least 13.8kV as the pulses are applied to the AC voltage 

signal 360 that is associated with the voltage level of at least 13.8kV to partition the AC voltage 

signal 360. The transformer may then transition the AC voltage signal 360 that is associated 

with the voltage level of at least 13.8kV to the VFD voltage signal that is associated with the 

VFD voltage level of at least 4160V so that the VFD voltage signal remains a sinusoidal signal 

when the pulses are applied to the AC voltage signal 360 based on the phase shift applied to 

the AC voltage signal 360 when the pulses are applied to the AC voltage signal 360. In doing 

so, the transformer in applying the phase shift to the AC voltage signal 360 at the voltage level 

of 13.8kV in addition to the significant quantity of pulses may further smooth out the VFD 

voltage signal at the VFD voltage level of 4160V such that the VFD voltage signal further 

represents a sinusoidal signal. As a result, the magnitude of the harmonics may be further 

decreased such that the harmonics may be eliminated and may not have an impact on the 

operation of the single shaft electric motor and the single hydraulic pump. 
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[0084] The power cells of the VFDs 340(a-n) may be connected in series and parallel such 

that the VFDs 340(a-n) may provide the VFD voltage signal at the VFD voltage level as well 

as at the amp level that is adequate to drive the single shaft electric motors and in doing so 

eliminates the harmonics that impact the single shaft electric motors. For example, the power 

cells of the VFDs 340(a-n) that may be connected in series and parallel enable the VFDs 340(a-

n) to provide the VFD voltage signal at the VFD voltage level of 4160V at the amp level of 

750A in order to adequately drive the single shaft electric motors and in doing so eliminate the 

harmonics that impact the single shaft electric motors. The VFDs 340(a-n) may also include 

a common DC bus. In doing so, the single VFDs 340(a-n) may then transition the resistor 

across the common DC bus to decrease the RPM level of the single shaft electric motor when 

the pressure at the well head of the fracking well exceeds the pressure threshold to prevent the 

pressure from exceeding the regulatory threshold. 

[0085] In eliminating the harmonics, the VFDs 340(a-n) may provide a common line of 

coupling such that the VFDs 340(a-n) may couple to an electric utility grid such that the electric 

utility grid may be the power generation system 310 and may provide the AC voltage signal 

360 at the voltage level of 13.8kHz to the VFDs 340(a-n). The VFDs 340(a-n) in eliminating 

the harmonics also eliminate the risk that the harmonic may propagate onto the electric utility 

grid thereby enabling the electric utility grid act as the power generation system 310. Further, 

the elimination of the harmonics enables the VFDs 340(a-n) to operate at a unity power factor 

which throughout the complete load range thereby further enabling the electric utility company 

to provide power to the VFDs 340(a-n) as the power generation system 310. For example, 

FIG. 4 illustrates a top-elevational view of a mobile substation for electric power provided by 

the electric utility grid as the power generation system 310. In doing so, an electric utility grid 

configuration 400 may act as the power generation system 310 and/or in a combination with 

at least one gas turbine engine act as the power generation system 310 due to the elimination 

of the harmonics and the operation at the unity power factor by the VFDs 340(a-n). 

[0086] As noted above, medium voltage cables may propagate the AC voltage signal 360 

at the voltage level of 13.8kV from the power distribution system 320 to each of the VFDs 

340(a-n). Low voltage cables may propagate the auxiliary voltage signal 355 at the auxiliary 

voltage level of 480V from the power distribution system 320 to each of the VFDs 340(a-n). 

Communication cables may propagate communication signals 365 from the power distribution 
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system 320 to each of the VFDs 340(a-n). FIG. 5 illustrates a top-elevational view of connector 

configuration for each of the VFDs 340(a-n) that may couple to a medium voltage cable, a low 

voltage cable, and a communication cable. 

[0087] The connector configuration 500 includes medium voltage connectors 510(a-b) 

with each including a medium voltage plug and receptacle to eliminate the need of skilled 

personnel to connect the medium voltage cables to the VFDs 340(a-n). Rather than using a 

termination kit with non-shielded cable, the medium voltage connections 510(a-b) enable 

medium voltage cables to be easily connected to the VFDs 340(a-n) to propagate the AC 

voltage signal 360 at the voltage level of 13.8kV without any risk of shorts and/or nicks in the 

non-shielded cable. The medium voltage connections 510(a-b) include lockable handles that 

securely connect the medium voltage cables to the medium voltage connections 510(a-b) and 

provide lock out tag out. The low voltage connections 520(a-b) provide connections to the low 

voltage cables that propagate the auxiliary voltage signal 355 at the auxiliary voltage level of 

480V to the VFDs 340(a-n). The communication connection 530 provides a connection to the 

communication cable to propagate communication signals 365 to the VFDs 340(a-n). 

[0088] Often times when executing the fracking operation, gas may be produced when 

extracting the fluid from the fracking well. Typically, the unwanted gas is flared off and not 

used. However, in an embodiment, the gas may be captured and piped to a conditioning system 

and then provided as fuel to the gas turbine engines that are included in the power generation 

system 310. In doing so, the unwanted gas that is flared off during the fracking operation may 

then be conditioned and provided to fuel the gas turbine engines that are generating the electric 

power for the fracking operation. 

CONCLUSION 

[0089] It is to be appreciated that the Detailed Description section, and not the Abstract 

section, is intended to be used to interpret the claims. The Abstract section may set forth one 

or more, but not all exemplary embodiments, of the present disclosure, and thus, is not intended 

to limit the present disclosure and the appended claims in any way. 

[0090] The present disclosure has been described above with the aid of functional building 

blocks illustrating the implementation of specified functions and relationships thereof. The 

boundaries of these functional building blocks have been arbitrarily defined herein for the 
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convenience of the description. Alternate boundaries may be defined so long as the specified 

functions and relationships thereof are appropriately performed. 

[0091] It will be apparent to those skilled in the relevant art(s) the various changes in form 

and detail can be made without departing from the spirt and scope of the present disclosure. 

Thus the present disclosure should not be limited by any of the above-described exemplary 

embodiments, but should be defined only in accordance with the following claims and their 

equivalents. 
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