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Description of the Invention 

[0001] Hydraulic Fracturing is a technique used to stimulate production from some hydrocarbon 

producing wells. The technique usually involves injecting fluid into a wellbore at a pressure sufficient 

to generate fissures in the formation surrounding the wellbore. Typically, the pressurized fluid is 

injected into a portion of the wellbore that is pressure isolated from the remaining length of the 

wellbore so that fracturing is limited to a designated portion of the formation. The fracturing fluid 

slurry, whose primary component is usually water, includes proppant (such as sand or ceramic) that 

migrate into the fractures with the fracturing fluid slurry and remain to prop open the fractures after 

pressure is no longer applied to the wellbore. 

[0002] In order to fracture a formation, the hydraulic fracturing fluid must be pumped into the 

formation at very high pressures. This is typically accomplished using powerful pumps, known as 

hydraulic fracturing pumps. In the past, such pumps have been powered have been powered by large, 

dirty, engines, such as diesel engines. According to the present technology, however, Applicants have 

developed a system whereby the hydraulic fracturing pumps and other equipment necessary or useful 

to the operation can be powered by electric motors. 

[0003] Because of the pressures required in hydraulic fracturing operations, the motors that power 

the pumps must be powerful, and appropriate safety and other considerations must be accounted for 

through the use of certain equipment such as variable frequency drives, and transformers. Certain 

embodiments of the present technology contemplate that such equipment can be contained together, 

on a single trailer, or consolidated into a few trailers. 

[0004] The present technology provides numerous advantages over known, and in particular non-

electric, hydraulic fracturing systems. For example, the technology provides the following features: 
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• Improved mobility by placing transformers on the pump trailer. In other words, the 
transformer can sit on the same platform (e.g., trailer, skid, body load) as the variable 
frequency drive (VFD), motor control center, and frac pump. This allows a single high 
voltage cable, 13.8kV to run from the switchgear to the pumping unit; 

• Liquid cooling for a variable frequency drive (VFD) system; 

• Ladders and handrails on the gooseneck of the trailer platform so that electricians can 
safely connect components directly to transformers; 

• A roller system on the gooseneck of the trailer to allow electricians to smoothly pull cables 
onto the gooseneck without damaging the cables; 

• A VFD liquid cooling system on the gooseneck of the electric pump trailer; 

• A motor control center on the gooseneck of the trailer with ladders and handrails to allow 
easy maintenance; 

• A VFD installed on the trailer; 

• A VFD and human machine interface (HMI) screen on the same service platform to allow 
for maintenance to work on the VFD and oversee pump controls from the same physical 
location; 

• A rain guard to protect equipment and personnel conducting VFD and HMI maintenance. 

[0005] Referring to the drawings, there is shown an electric fracturing trailer that is capable of 

pumping inhibited acid and other proppant laden stimulation fluids into a well, and that is remotely 

operated from a control unit. The electric motor is capable of delivering up to 3,000 brake 

horsepower (BHP) or approximately 2500 hydraulic horsepower (HHP) based on efficiency losses, 

pump limitations, and varying conditions at the time of operations. 

[0006] According to some embodiments, while delivering full horsepower without exceeding the 

pump ratings, there are no components that will vibrate with excessive amplitudes in resonance with 

the forcing vibrations of the electric motor or pump. Also, due to transmitted torque and the 

flexibility of the trailer and mounting systems, there are excessive rotational vibrations of the electric 

motor or pump are reduced or eliminated. 
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[0007] In some embodiments, the unit can be capable of operating during prolonged pumping 

operations. In addition, the unit can typically be capable of operating in temperature ranges of about 

minus forty degrees Celcius (-40C) to about fifty five degrees Celcius (55C). 

[0008] The trailer system can be a heavy-duty single drop trailer with the following features: 

• Heavy-duty twin beam construction; 

• 52" king pin setting; 

• Landing legs rated for 160,000 lbs.; 

• Air ride suspension; 

• Heady-duty tri or quad axle configuration; 

• Anti-lock brake system (ABS) brakes, air type; 

• 11.00 R 22.5 Radial tires; 

• 2" SAE king pin with rub plate; 

• Light mounted stop/turn clearance; 

• Mud flaps; 

• Rear bumper with tow hook; 

• Running lights for highway use; 

• Front and rear fenders 

[0009] There can also be installed on the unit a horizontal alternating current (AC) cage induction 

motor. The motor can have the following performance characteristics and features: 

• Up to 3000 horsepower (HP) or more; 

• A voltage of up to 690 volts (V) or more; 

• 3 phase motor; 
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• Insulation class H; 

• Form wound; 

• Single shaft; 

• New oilfield hub installed; 

• Anti-condensation strip heater installed; 

• 100 ohm platinum resistance temperature detectors (RTDs) installed on windings (2 per 
phase); 

• Two cooling blower rated 15 HP, 3600 revolutions per minute (rpm), 460 V. 

[0010] The coupling utilized for connecting the electric motor to the pump may not exceed the 

manufacturer's recommended maximum angle under normal operation condition. The coupling can 

include a guard with an access panel to enable the pump to be turned without guard removal. 

[0011] The unit's main pump can be a quintuplex pump with the following features: 

• Stainless steel fluid end; 

• Main discharge connection; 

• Bleed connection; 

• Center gauge connection; 

• Zoomie suction manifold 

[0012] The 6" zoomie suction manifold can extend to the edge of the unit. The manifold can 

terminates with two 6" winged union connections, and can include two butterfly valves. A removable 

pulsation dampener can be installed in the inlet side. 
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[0013] The pump's rear discharge port can be connected to the discharge manifold via 3" sub-

connections. A 2" connection can be installed on the pump center gauge opening, and is utilized for 

the unit pressure transducer. 

[0014] The rear discharge manifold can consist of 3" lines and a 3" check valve. The rear discharge 

manifold can extend to the back of the trailer. 

[0015] An electronically-powered grease pump system with pumping elements can be installed to 

provide lubricant to the plungers. This system can be equipped with a pump speed input to adjust 

lubrication timing based on speed. 

[0016] The Power end of the pumps can be lubricated by a hydraulic pump driven by an auxiliary 

electric motor. The power end lubrication system can include all components, such as relief valve, 

filters, instrumentation, plumbing, and lube oil reservoir. 

[0017] The transformer system can comprised of a 3,000 kVA step down transformer and associated 

electrical components mounted on the trailer. In addition, the transformer enclosure structure can bes 

constructed and braced for portable movement and has the following features: 

• Heavy-duty construction; 

• Copper ground bus; 

• NEMA 3R (outdoor ventilated); 

• Enclosure is primed with ANSI 61 paint fmish. 

[0018] The 3,000 kVA step down transformer can have the following features: 

• 3-phase 60 hertz, 80/80 degree C rise, AA/FFA; 
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• 7.0 percent impedance with +/- ANSI standard tolerance; 

• Phase relation Dynl; 

• The high voltage 13800 delta with the following features: 

o 95 KV BIL; 

o Taps; 

o Copper conductor; 

• The low voltage 600Y/346 can have the following features: 

o 30 DV BIL; 

o Taps; 

o Copper conduction; 

• Application, rectifier duty, 6 pulse; 

• Core/coil with HV to LV electrostatic shield and K-factor rating; 

• Monitoring with control power and temperature monitor; 

• Interconnect cables from the switchgear to VFD with 545 DLO cables installed to connect 
the transformer system to the VFD. 

[0019] The VFD system is designed to meet the electrical AC drive requirements for electric frac 

trailers that utilize a 3 phase, 60 hertz, 690 volt electrical power source. The system can be built in 

accordance with NEMA, ANSI, and NFPA regulations. The system meets the harsh environmental 

conditions typically found in oilfields. 

[0020] The VFD can have the following ratings and specifications: 

• 650 V motor voltage; 

• Drive current of 2429 A; 

• Overload rating of 110% for 60 sec; 
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• Supply voltage of 690 V, 6 pulse; 

• Supply frequency of 60 hz; 

• Inverter modules; 

• Cooling system with water/glycol. 

[0021] Each drive can include the following: 

• 2500A circuit breaker with UVR trip coil; 

• Input line reactors; 

• Semiconductor fuses with blown-fuse switches; 

• Control components; 

• Liquid cooled rectifiers; 

• 3 inverter IGBT modules; 

• 3 SMPS modules; 

• Shielded ribbon cables; 

• Digital controller with parameter based operations and I/O board; 

• Door mounted HMI for setup, monitoring, and diagnostics; 

• MV 3000 I/O panel; 

• Control power transformer; 

• 24 V power supply; 

• Relays, indicating lights, and emergency stop push button 

[0022] The VFD can include welded stainless steel piping coolant headers with hose connections to 

the modules. In certain embodiments, stainless steel piping can be used for VFD module headers. 

Each module can connected to the supply and return headers with a 3/4" hose and isolation valve. 
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[0023] The VFD enclosure can be an IP66 enclosure and can have the following features: 

• Two internal heat exchangers are supplied for removing heat form the air inside of the 
drive enclosure. 

• Four frames are suppled in the enclosure for power cabling, control cables, and piping. 

• The VFD enclosure is covered by a rain shield which extends out over the service platform 
to protect the components from rain while being serviced. 

[0024] The unit can have a dry type 3 phase, 60 hz, power distribution transformer with a 690 volt 

primary, and a 240/120 V secondary with taps. 

[0025] The Power control enclosure can be an outdoor weather-proof enclosure. The structure can 

be constructed and braced for portable movement, and can have some or all of the following features: 

• Access panels; 

• All external off unit connections wired to plug-in connectors accessible from outside; 

• Primed and fmished painted inside and out; 

• LED external lighting; 

• Cooling provided via liquid cooled radiator; 

• Frac pump motor can be hard wired on the unit. 

[0026] The 690V power Distribution Panel/Motor Control Center can be fed by a circuit breaker 

independent from the VFD circuits. It can have the following features: 

• One MCC; 

• Seismic zone 4; 

• 400 amp main bus; 

• Rating: 42,000 AIC; 
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• 600 V; 

• 60 hz; 

• 3 phase, 3 wire 

[0027] There can be four size 1 full voltage non-reversing starters of 10 HP with a hands off auto 

switch. Alternatively, there can be two size 2 full voltage non-reversing starters of 25 HP with a 

hands off auto switch. Furthermore, there can be one lighting panel, 150 A, with circuit breakers as 

required. 

[0028] Supplied and installed on each of the pump discharge units can be a 0-15,000 psi pressure 

transducer with a hammer union connection. The transducers can be installed with a protective 

guard. In addition, there is a single touchscreen display for local pump control. 

[0029] The unit can come installed with either Ethernet communications or RS-485 serial. It may 

also be equipped with wireless communications to sensors in lieu of cabled communication and sensor 

connections. 

[0030] In some embodiments, the unit can also has the following miscellaneous features: 

• An access hatch on the coupling guard; 

• Cable gland protection; 

• Check valve bracket support; 

• Spools for the frac cables; 

• Step grip tape on the handrails and ladder; 

• Grounding for the trailer; 

• Ladder/stair access with handrails; 
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• Land gear crank; 

• Oil radiator bracket; 

• Power end tank temp sensor; 

• Fire extinguisher; 

• Slide out work platform to work on the pump, motor, and motor cooling blowers; 

• Slide out work platform has a safety hinged door to prevent falls; 

• The VFD can have over pressure trip wiring and wireless capabilities; 

• Vic Clamps; 

• Transformer louver design large metal mesh filter to prevent dust/dirt intrusion; 

• Load shedding (via intelligent pump control throttle control and other load responses). 

[0031] Alternate embodiments provide motors that can be powered by, for example: 

• one or more turbine generators; 

• one or more diesel generators; 

• one or more natural gas generators ; 

• grid power; 

• any other electrical source; 

• a combination of the above. 

[0032] In addition, alternate embodiments can provide pump units: 

• Mounted on a trailer, skid, bodyload, or any other platform; 

• Having multiple frac pump units; 

• Having diesel pumps as well as electric pumps (hybrid fleet); 

• Having an intensifier pump connected hydraulically to the pumps; 

Page 11 of 12 
\\DE - 751777/000007 - 3214263 vl LIBERTY EXHIBIT 1015, Page 27



• Wherein the pump can be used to pump down a tool into the well instead of doing pressure 
pumping; 

• Having different voltages. 

[0033] Moreover, the components described herein can be separated and put on separate platforms 

that may themselves be on a trailer, skid, body load, or other platform. 
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Figure 1: Side view of unit with pump, slide out platform for service of pump-motor-motor blowers, motor, coupling, HMI, HMI-VFD 
platform with rain cover, 17FD, transformer, service platform for transformer, MCC, cooling, and rollers on gooseneck for cables, 
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