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[0014] In various embodiments, the VFD and human machine interface (HMI) are on the same 

service platform, covered at least in part by a rain guard, to enable maintenance work and 

operations on the VFD with visuals of the pump controls. 

[0015] In various embodiments, a single high voltage cable, for example a 13.8 kV cable, is run 

from the switchgear to the pumping unit because the transformer is mounted on the same 

platform as the VFD, MCC, and frac pump. 

BRIEF DESCRIPTION OF DRAWINGS 

[0016] Some of the features and benefits of the present disclosure having been stated, others will 

become apparent as the description proceeds when taken in conjunction with the accompanying 

drawings, in which: 

[0017] FIG. 1 is a schematic plan view of an embodiment of a fracturing operation, in 

accordance with embodiments of the present disclosure; 

[0018] FIG. 2 is a block diagram of an embodiment of a switchgear unit, in accordance with. 

embodiments of the present disclosure; 

[0019] FIG. 3 is a block diagram of an embodiment of a switchgear system, in accordance with 

embodiments of the present disclosure; 

[0020] FIG. 4 is a side elevational view of an embodiment of a pumping trailer, in accordance 

with embodiments of the present disclosure; 

[0021] FIG. 5 is a side elevational view of an embodiment of a pumping trailer, in accordance 

with embodiments of the present disclosure; 

[0022] FIG. 6 is a perspective view of an embodiment of an end of a pumping trailer, in 

accordance with embodiments of the present disclosure; 
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[0023] FIG. 7 is a perspective view of an embodiment of an end of a pumping trailer, in 

accordance with embodiments of the present disclosure; 

[0024] FIG. 8 is a perspective view of an embodiment of a pumping trailer, in accordance with 

embodiments of the present disclosure; 

[0025] FIG. 9 is a top plan view of an embodiment of a pumping trailer, in accordance with 

embodiments of the present disclosure; 

[0026] FIG. 10 is a perspective view of a platform of a pumping trailer, in accordance with 

embodiments of the present disclosure; 

[0027] FIG. 11 is a perspective view of a platform of a pumping trailer, in accordance with 

embodiments of the present disclosure; 

[0028] FIG. 12 is a perspective view of a platform of a pumping trailer, in accordance with 

embodiments of the present disclosure; and 

[0029] FIG. 13 is a perspective view of a platform of a pumping trailer, in accordance with 

embodiments of the present disclosure. 

[0030] While the disclosure will be described in connection with the preferred embodiments, it 

will be understood that it is not intended to limit the disclosure to that embodiment. On the 

contrary, it is intended to cover all alternatives, modifications, and equivalents, as may be 

included within the spirit and scope of the disclosure as defined by the appended claims. 

DETAILED DESCRIPTION 

[0031] The method and system of the present disclosure will now be described more fully 

hereinafter with reference to the accompanying drawings in which embodiments are shown. The 

method and system of the present disclosure may be in many different forms and should not be 
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construed as limited to the illustrated embodiments set forth herein; rather, these embodiments 

are provided so that this disclosure will be thorough and complete, and will fully convey its 

scope to those skilled in the art. Like numbers refer to like elements throughout. In an 

embodiment, usage of the term "about" includes +/- 5% of the cited magnitude. In an 

embodiment, usage of the term "substantially" includes +/- 5% of the cited magnitude. 

[00321 It is to be further understood that the scope of the present disclosure is not limited to the 

exact details of construction, operation, exact materials, or embodiments shown and described, as 

modifications and equivalents will be apparent to one skilled in the art. In the drawings and 

specification, there have been disclosed illustrative embodiments and, although specific terms 

are employed, they are used in a generic and descriptive sense only and not for the purpose of 

limitation. 

[00331 When introducing elements of various embodiments of the present disclosure, the articles 

"a", "an", "the", and "said" are intended to mean that there are one or more of the elements. The 

terms "comprising", "including", and "having" are intended to be inclusive and mean that there 

may be additional elements other than the listed elements. Any examples of operating parameters 

and/or environmental conditions are not exclusive of other parameters/conditions of the 

disclosed embodiments. Additionally, it should be understood that references to "one 

embodiment", "an embodiment", "certain embodiments", or "other embodiments" of the present 

disclosure are not intended to be interpreted as excluding the existence of additional 

embodiments that also incorporate the recited features. Furthermore, reference to terms such as 

"above", "below", "upper", "lower", "side", "front", "back", or other terms regarding orientation 

or direction are made with reference to the illustrated embodiments and are not intended to be 

limiting or exclude other orientations or directions. Additionally, recitations of steps of a method 
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should be understood as being capable of being performed in any order unless specifically stated 

otherwise. Furthermore, the steps may be performed in series or in parallel unless specifically 

stated otherwise 

[0034] Embodiments of the present disclosure describe a switchgear unit that may act as a power 

hub by combining and/or consolidating power output from multiple electrical generators for 

collection and distribution to various pieces of equipment at a wellsite. For example, in 

embodiments, a switchgear unit may be trailer mounted receive power output from one or more 

generators. The power output may be at a variety of different levels. Upon receipt, the 

switchgear may act as a hub for the power to other equipment. 

[0035] In various embodiments, switchgear trailers may act as power hubs to combine the output 

of multiple electrical generators. Adding a tie breaker between two switchgear trailers can 

eliminate the need for a third switchgear trailer, while still retaining the ability to evenly 

distribute power between all of the equipment, and to concurrently evenly distribute the electrical 

load between a plurality of turbine generator sets. 

[0036] In certain embodiments, the switchgear configurations described herein may selectively 

choose between either load sharing, to provide efficiency and flexibility; or having isolated 

banks of equipment, to provide protection and redundancy. In an embodiment, the switchgear 

optionally includes a tie breaker. The tie breaker can synchronize three-phase power of a similar 

voltage and frequency from different sources to act as a common bus, and can evenly distribute 

the electrical load between a plurality of electric pumps and turbine generators when the tie 

breaker is in a closed position. The tie breaker will isolate one or more of the plurality of electric 

pumps, the turbine generator, and the switchgear units when the tie breaker is in an open position. 

The use of a tie breaker can provide an advantage over previous load sharing systems because 
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use of a tie breaker provides more options for the equipment operators and allows the fleet to be 

more versatile as to which mode of operation — protection and redundancy, or efficiency and 

flexibility — is more desirable at any given moment. 

[0037] Embodiments of the present disclosure also include a pump trailer that includes a variety 

of different pieces of equipment mounted on a common trailer, thereby simplifying layouts at the 

well site and reducing a number of cables run between different pieces of equipment. In various 

embodiments, the trailer includes a pump, electric motor for powering the pump, various lube oil 

systems, a transformer, a variable frequency drive (VFD), a cooler, and a control system. 

Accordingly, in embodiments, a single cable may be routed from the switchgear to the pump 

trailer, simplifying operations and reducing congestion at the well site. 

[0038] FIG. 1 is a plan schematic view of an embodiment of a hydraulic fracturing system 10 

positioned at a well site 12. In the illustrated embodiment, pump trucks 14, which make up a 

pumping system 16, are used to pressurize a slurry solution for injection into a wellhead 18. A 

hydration unit 20 receives fluid from a fluid source 22 via a line, such as a tubular, and also 

receives additives from an additive source 24. In an embodiment, the fluid is water and the 

additives are mixed together and transferred to a blender unit 26 where proppant from a proppant 

source 28 may be added to form the slurry solution (e.g., fracturing slurry) which is transferred 

to the pumping system 16. The pump trucks 14 may receive the slurry solution at a first pressure 

(e.g., 80 psi to 100 psi) and boost the pressure to around 15,000 psi for injection into the 

wellhead 18. In certain embodiments, the pump trucks 14 are powered by electric motors. 

[0039] After being discharged from the pump system 16, a distribution system 30, such as a 

missile, receives the slurry solution for injection into the wellhead 18. The distribution system 

30 consolidates the slurry solution from each of the pump trucks 14 and includes discharge 
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piping 32 coupled to the wellhead 18. In this manner, pressurized solution for hydraulic 

fracturing may be injected into the wellhead 18. 

[0040] ln the illustrated embodiment, one or more sensors 34, 36 are arranged throughout the 

hydraulic fracturing system 10 to measure various properties related to fluid flow, vibration, and 

the like. 

[0041] It should be appreciated that while various embodiments of the present disclosure may 

describe electric motors powering the pump trucks 14, in embodiments, electrical generation can 

be supplied by various different options, as well as hybrid options. Hybrid options may include 

two or more of the following electric generation options: Gas turbine generators with fuel 

supplied by field gas, CNG, and/or LNG, diesel turbine generators, diesel engine generators, 

natural gas engine generators, batteries, electrical grids, and the like. Moreover, these electric 

sources may include a single source type unit or multiple units. For example, there may be one 

gas turbine generator, two gas turbines generators, two gas turbine generators coupled with one 

diesel engine generator, and various other configurations. 

[0042] In various embodiments, equipment at the well site may utilize 3 phase, 60 Hz, 690V 

electrical power. However, it should be appreciated that in other embodiments different power 

specifications may be utilized, such as 4160V or at different frequencies, such as 50 Hz. 

Accordingly, discussions herein with a particular type of power specification should not be 

interpreted as limited only the particularly discussed specification unless otherwise explicitly 

stated. Furthermore, systems described herein are designed for use in outdoor, oilfield 

conditions with fluctuations in temperature and weather, such as intense sunlight, wind, rain, 

snow, dust, and the like. In embodiments, the components are designed in accordance with 

various industry standards, such as NEMA, ANSI, and NFPA. 
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[0043] FIG. 2 is a block diagram of an embodiment of a switchgear unit 200 that includes a first 

part 202, a second part 204, and a third part 206. As illustrated, the first part 202 and the second 

part 204 may receive incoming power from one or more power sources. These power sources 

may include any of the power sources described above, such as gas turbines, diesel generators, 

and the like. The switchgear unit 200 also includes the third party 206, which is utilize to output 

energy to various equipment at the wellsite. 

[0044] Embodiments of the present disclosure include the switchgear unit 200 configured to 

enable capability for a variety of configurations. A non-limiting example includes: one 30 MW, 

60 hz, 13,800 VAC natural gas turbine generator; one 30 MW, 60 hz, 13,800 VAC natural gas 

turbine generator and one 5.67 MW, 60 hz, 13,800 VAC natural gas turbine generator; one 30 

MW, 60 hz, 13,800 VAC natural gas turbine generator and two 5.67 MW, 60 hz, 13,800 VAC 

natural gas turbine generators; one 5.67 MW, 60 hz, 13,800 VAC natural gas turbine generator; 

two 5.67 MW, 60 hz, 13,800 VAC natural gas turbine generators; three 5.67 MW, 60 hz, 13,800 

VAC natural gas turbine generators; four 5.67 MW, 60 hz, 13,800 VAC natural gas turbine 

generators; and two 30 MW, 60 hz, 13,8(X) VAC natural gas turbine generators. 

[0045] The third part 204 may be referred to as the outgoing side of the switchgear unit 200 and 

can connection electrically to a variety of equipment types, such as power distribution systems to 

transmit power long distances (e.g,. 2 miles or farther); other switchgears; transformers; and the 

like. 

[0046] In various embodiments, the switchgear unit 200 can be trailer mounted, skid mounted, 

bodyload mounted, or mounted on another type of platform. Furthermore, the switchgear unit 

200 can be separate or combined with other equipment described herein, such as the pump trucks. 
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[0047] FIG. 3 is a block diagram of an embodiment of a configuration of the switchgear unit 200. 

In the illustrated embodiment, power sources 208, 210 are coupled to the first part 202 and the 

second part 204, respectively. It should be appreciated that while a single block is illustrated, in 

embodiments the power sources 208, 210 may include one or more different or similar types of 

power generation equipment. The third part 206 is illustrated as routing power to a first switch 

gear 212 and a second switchgear 214. However, it should be appreciated that, in various 

embodiments, the third part 206 may transmit power to other types of equipment. The illustrated 

first and second switchgears 212, 214 thereafter transmit power to electrical equipment, such as 

electric pumps, wireline, and the like. The first and second switchgears 212, 214 each include 

twelve (12) outlets in the illustrated embodiment, however it should be appreciated that more or 

fewer outlets may be utilized. Furthermore, not all outlets may be used at one time. 

[0048] In embodiments, the switchgear unit 200, along with the first and second switchgears 212, 

214 may be referred to as a switchgear system and may be trailer mounted. The system may be 

combined into a single unit or broken out into multiple units, such as in FIG. 3. Components can 

also be combined with other blocks such as combining switchgear functions onto an electrical 

power source such as a turbine generator as long as they are in electrical communication with 

each other. In this embodiment, switchgear unit 200 and the first and second switchgears 212, 

214 are in electrical communication using power cables. 

[0049] In various embodiments, the illustrated switchgear system is utilized for 13.8kV 

operating voltages and includes, by way of example only, vacuum circuit breakers designed in 

accordance with ANSE and IEEE standards for metal enclosed switchgear rated as follows: 

Maximum voltage (RMS): 13.9 kV; ANSI Rating Basis: MVA rated; Operating Voltage 13.8kV; 

Short Circuit Current Rating: 25 KA; Close voltage: 125 VDC; and Trip Voltage: 125 VDC. 
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[0050] The vertical section(s) of switchgear, may include the following common features: 

outdoor, non-walk-in enclosure, steel; basic ONE high construction; hinged front compartment 

doors with custom punching; 12(X) A main bus, silver plated copper, 3 phase, 3 wire; flame 

retardant and track resistant bus insulation system; molded insulation cover boots at bus joints 

with removable non-metallic hardware; ground bus, 1/4  x 2, tin plated copper; enclosure space 

healer with expanded metal cage, rate 240 VAC; powered coat paint finish; and ANSI-61, light 

gray interior and exterior. 

[0051] In embodiments, the system may include main bus voltage monitoring. Moreover, the 

system may include AC control power equipment that includes, by way of example: circuit 

breaker cell rated 200A; silver plated toper runback bus assembly rated 200A; fixed mount 

vacuum circuit breaker rated 600A, 13.8kV, 25 KA; digital overcurrent protective relay; fixed 

mounted assembly; secondary molded case circuit breaker; fixed mounted CPT, 15kVA, 13800-

208/120V, three phased with required primary fuses; 

[0052] In embodiments, the system also includes main Circuit breakers, with each set including: 

circuit breaker cell rated 600A; silver plated copper runback bus assembly rated 600A; fixed 

mounted circuit breaker rated 600A, 13.8kV, 25 KA (Mains); digital overcurrent protective 

relay; lock-out relay; pilot lights, red, green, and amber; and incoming line Earthing Switch 

[0053] In various embodiments, each switchgear trailer also contains platform decking and 

handrails meeting OSHA safety standards, mounted on the gooseneck of the trailer. 

[0054] The combined overall switchgear package for the entire spread may distribute electrical 

power between the following example list of hydraulic fracturing equipment 22 electric 

hydraulic fracturing pumps with a transformer, 2500 kVA, (13,800 V primary to 690 V 

secondary) and one 3000 HP AC Motor. Other embodiments of the hydraulic fracturing pumps 
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can include dual hydraulic fracturing pumps (more than one pump, one or more motors), 

intensifier pumps, and other forms of pumping frac slurry into a well that require electrical 

power. A non-limiting example of equipment includes electric pump down pumps; wire line; 

lights for the site; water transfer pump; electric crane; auxiliary power; electric blender; electric 

data van; electric hydration; electric chemical add; electric dry chem add; electric sand 

equipment; electric dust/silica mitigation equipment; black start generators; gas compressors; and 

filtration systems. 

[0055] In various embodiments, a single electric quintuplex fracturing trailer is capable of 

pumping inhibited acid and other proppant laden stimulation fluids and is remotely operated 

from a control unit. The single electric motor is capable of delivering 3,000 BHP or 

approximately 2500 HHP based on efficiency losses, pump limitations, and varying conditions at 

time of operations. While delivering full horsepower without exceeding the pump ratings, 

components will not vibrate with excessive amplitudes (e.g., amplitudes above a threshold) in 

resonance with the forcing vibrations of the electric motor or pump. Also there are no excessive 

rotational vibrations (e.g., vibrations above a threshold) of electric motor or pump due to 

transmitted torque and the flexibility of the trailer and mounting systems. The VFD system is 

installed on the trailer in various embodiments illustrated herein. The unit is capable of 

operating during prolonged pumping operations. The unit may operate in temperature ranges of 

-40C to 55C. 

[0056] FIG. 4 illustrates a side elevational view of an embodiment of a pumping trailer 400 for 

use at hydraulic fracturing sites. The illustrated pumping trailer 400 includes a trailer 402, which 

is a gooseneck trailer in the illustrated embodiment. In various embodiments, the trailer 402 is a 

heavy-duty single drop trailer that includes heavy-duty twin beam construction; 52" king pin 
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setting; landing legs rated for 160,000 lbs; air ride suspension; heady-duty tri or quad axle 

configuration; 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; and the like. 

[0057] As illustrated, in various embodiments, the trailer 402 is sized to accommodate a variety 

of different pieces of equipment. Advantageously, mounting the equipment to a single trailer 

402 facilitates mobilization and demobilization between well sites. Moreover, the configuration 

may enable hard-piping or coupling various pieces of equipment before arriving at the well site, 

thereby reducing time. Additionally, the configuration illustrated in FIG. 4 may reduce 

congestion at the well site. 

[0058] The illustrated embodiment further includes a pump 404, which may be an electric 

powered fracturing pump. The pump is arranged an end 406 of the trailer 402 opposite a 

gooseneck 408. As will be described below, the pump 404 includes inlet and outlet piping for 

receiving fluid at a low pressure and then directing high pressure fluid away from the pumping 

trailer 400. In various embodiments, the pump 404 is a quintuplex pump with the following 

non-limiting features: stainless steel fluid end; main discharge connection; bleed connection; 

center gauge connection; and zoomie suction manifold. In embodiments, a 6" zoomie suction 

manifold extends to the edge of the unit. The manifold terminates with two 6" winged union 

connections and includes two butterfly valves. A removable pulsation dampener is installed in 

the inlet side. The pump's rear discharge port is connected to the discharge manifold via 3" sub-

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

the unit pressure transducer. The rear discharge manifold consists of a 3" lines and a 3" check 

valve. The rear discharge manifold extends to the back of the trailer. In the illustrated 
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embodiment, an electronically powered grease pump system with pumping elements is installed 

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

lubrication timing based on speed. The power end of the pumps are lubricated by a hydraulic 

pump driven by an auxiliary electric motor. The power end lubrication system includes 

components such as relief valve, filters, instrumentation, plumbing, and lube oil reservoir. 

[0059] The illustrated pump 404 is powered by an electric motor 412, in the embodiment shown 

in FIG. 4. The motor 412 is mounted proximate the pump 404 and coupled to the pump 404 via 

a coupling 414. In embodiments, the coupling utilized for connecting electric motor 412 to the 

pump 404 does not exceed the manufacturer's recommended maximum angle under normal 

operation condition. The coupling 414 includes a guard with an access panel to enable the pump 

402 to be turned without guard removal. 

[0060] By way of example only, the motor 412 is a horizontal AC cage induction motor. The 

motor has the following example performance characteristics and features: 3000 HP, voltage 

690V, 3 Phase, insulation Class H, form wound, single shaft, new oilfield hub installed, anti-

condensation strip heater installed, 1.00 ohm Platinum RTD's installed on windings (2 per phase), 

and two cooling blower rated 15 hp, 3600 rpm, 460 V. 

[0061] The illustrated trailer 402 further includes a slide out platform for servicing the pump 404 

and motor 412, a human machine interface (HMI) 416, a variable frequency drive (VFD) 418, an 

HMI-VFD platform 420, a platform cover 422, a transformer 424, a transformer service platform, 

a motor control center (MCC) 426, a cooling system 428, and railings 430. Example 

configurations of various components are described below, however, are for illustrative purposes 

only and are not limiting. 
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[0062] The transformer 424 may include a 3,000 kVA step down transformer and associated 

electrical components mounted on the trailer 402. The 1000 kVA step down transformer may 

include the following features 3-phase 60 hertz, 80/80 degree C rise, AA/FFA, 7.0 percent 

impedance with +/- ANSI Standard Tolerance, and phase relation Dynl. The high voltage 13800 

delta includes features such as 95 KV BIL, taps, and copper conductor. The low voltage 

600Y/346 includes features such as 30 DV BIL, taps, and copper conduction. Other features 

include application, rectifier duty, 6 pulse, core/coil with HV to LV electrostatic shield and K-

factor rating, monitoring with control power and temperature monitor, and tnterconnect cables 

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

the VFD. 

[0063] ln embodiments, the transformer 424 includes an enclosure structure constructed and 

braced for portable movement with features including heavy-duty construction, copper ground 

bus, NEMA 3R (outdoor Ventilated), and primed with ANSI 61 paint finish. 

[0064] The VFD system 418 is designed to meet the electrical ac drive requirements for electric 

frac trailers that utilize 3 phase, 60 hertz, 690 volt electrical power source. The system is built in 

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

environmental conditions typically found in oilfields. The VFD 418 may include the following 

example settings: 650 V motor voltage, drive current of 2429 A, overload rating of 110% for 

60sec, supply voltage of 690 V, 6 pulse, supply frequency of 60 hz, inverter modules, and 

cooling system with water/glycol. Moreover, in various embodiments, example drives includes 

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 
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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. In various embodiments, the VFD 418 also includes welded stainless steel piping 

coolant headers with hose connections to the modules. However, it should be appreciated that 

other piping may be used, such as a carbon steel or the like. Each module is connected to the 

supply and return headers with a 3/4" hose and isolation valve. The VFD enclosure is an IP66 

enclosure that may include two internal heat exchangers are supplied for removing heat form the 

air inside of the drive enclosure and four frames are suppled in the enclosure for power cabling, 

control cables, and piping. Moreover, 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. 

In embodiments, the unit has a dry type 3 phase, 60 hz, power distribution transformer with 690 

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

[0065] In embodiments, the MCC control enclosure is an outdoor weather-proof enclosure. The 

structure is constructed and braced for portable movement and has features such as access panels, 

all external off unit connections wired to plug-in connectors accessible from outside, primed and 

finished painted inside and out, LED external lighting, cooling provided via liquid cooled 

radiator, and frac pump motor is hard wired on the unit. 

[0066] By way of example, the MCC 426 is fed by a circuit breaker independent from the VFD 

circuits. The MCC 426 may include features such as one MCC, Seismic Zone 4, 400 amp Main 

bus, Rating: 42,000 AIC, 600 V, 60 hz, 3 phase, and 3 wire. Furthermore, there may be four size 

1 full voltage non-reversing starters of 10hp with hands off auto switch. Additionally, there may 

be 2 full voltage non-reversing starters of 25 hp with hands off auto switch. The MCC may also 

include one lighting panel, 150 A, with circuit breakers as required. 
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[0067] Supplied and installed on each of the pump discharge units is a 0-15,000 psi pressure 

transducer with hammer union connections. The transducers are installed with a protective guard 

in various embodiments. Also, in embodiments, there is a single touchscreen display for local 

pump control. However, other pump control may also be included. In various embodiments, 

the unit comes 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. 

[0068] In various embodiments, the trailer 400 may also include an access hatch on the coupling 

guard, cable gland protection, check valve bracket support, spools for the fi-ac cables, step grip 

tape on the handrails and ladder, grounding for the trailer, ladder/stair access with handrails, 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 has over pressure trip wiring and wireless 

capabilities, Vic Clamps, transformer louver design large metal mesh filter to prevent dust/dirt 

intrusion, and load shedding (via intelligent pump control throttle control and other load 

responses). 

[0069] FIG. 5 is a side view of an embodiment of the pump trailer 400. As illustrated, the pump 

402 is arranged proximate the motor 412, which facilitates operation of the pump. The HMI 416 

is arranged below the cover 422 and proximate the VFD 418 on the VFD platform 420. ln the 

illustrated embodiment, the transformer 424 is arranged on the trailer 402, however it should be 

appreciated that in other embodiments the transformer 424 may be separately mounted. The 

gooseneck 408 includes the cooling system 428 and MCC 426, in the illustrated embodiment. 

As described above, in various embodiments the VFD 418 is liquid cooled, for example via the 
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headers 500 extending from the cooling system 428 to the VFD housing. The cooling system 

428 may also be used to cool various other components. 

[0070] FIG. 6 is a perspective view of an embodiment of the end 406 of the trailer 402 including 

the pump 404, motor 412, and partially including the VFD platform 420. In the illustrated 

embodiment, auxiliary systems described above are also illustrated. The pump 404 includes a 

suction end 600 and a discharge end 602. As shown in FIG. 6, piping 604 extends from the 

suction end 600 and the discharge end 602 to receive and direct fluid to and from the pumping 

trailer 400. It should be appreciated that various components, such as valves, couplings, sensors, 

and the like may be incorporated into the piping 604 and the end 406 of the trailer 402. In the 

illustrated embodiment, ladders 606 enable ingress and egress to various locations where 

maintenance operations may occur. Accordingly, operations utilizing the pumping trailer 400 

may be easier for operators. 

[0071] FIG. 7 is a perspective view of an embodiment of the end 406 of the trailer 402. The 

illustrated embodiment includes the slide out platform 700, which is illustrated in a stored 

configuration. The illustrated handrail 430 may be used to side the platform 700 in and out, 

thereby facilitating maintenance operations on the pump 402. As illustrated, cabling 702 

extending from the motor 412 is routed below the VFD platform 420, thereby reducing the 

likelihood the cabling 702 is disturbed. As will be appreciated, in various embodiments, because 

the components on the trailer 402 are substantially fixed relative to one another, the cabling and 

other connections may be made prior to arriving at the well site, thereby reducing time spent 

preparing for fracturing operations. 

[0072] FIG. 8 is a perspective view of an embodiment of the trailer 402. As described above, 

various components are arranged along a length 800 of the trailer 402. It should be appreciated 
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that the illustrated ordering or relative positions of the components is for illustrative purposes 

only, and in other embodiments, components may be in different locations, as may be suitable 

for operating conditions. 

[0073] FIG. 9 is a top plan view of an embodiment of the trailer 402 further illustrating the 

configuration of the components along the length 800. As illustrated, a transformer service 

platform 900 provides space for operations to connection to the transformer 424, adjust 

operations using the MCC 426, and/or perform maintenance on the cooling system 428. The 

illustrated transformer service platform 900 is arranged on the gooseneck 408 and has a higher 

elevation, relative to the ground plane, than the VFD platform 420. 

[0074] FIG. 10 is a perspective view of an embodiment of the pump trailer 400 illustrating the 

transformer 424 arranged proximate the VFD platform 420. As shown, the VFD platform 420 

includes the platform cover 422, thereby enabling operators to perform maintenance or control 

operations in inclement weather. Furthermore, as described above, the cooling headers 500 are 

illustrated coupled to the VFD housing. 

[0075] FIG. 11 is a perspective view of an embodiment the pump trailer 400 illustrating the 

transformer 424 arranged proximate the VFD platform 420. Moreover an auxiliary pump 1100 

coupled to a tank 1102 is illustrated below the transformer 424 and the VFD platform 420. 

[0076] FIG. 12 is a perspective view of an embodiment of the transformer service platform 900 

arranged at the gooseneck 408. In the illustrated embodiment, the cooling system 428 includes a 

radiator that distributes cooling liquid (e.g., water/glycol) via the headers 500. The MCC 426 is 

arranged proximate the cooling system 428. 

[0077] FIG. 13 is a perspective view of an embodiment of the transformer service platform 900 

including the cooling system 428 and the MCC 426. In the illustrated embodiment, the 

\\DE - 047158/000001 - 3260028 vl 

LIBERTY EXHIBIT 1016, Page 25



transformer 424 is accessible via the platform 900 and includes a connection 1300 for receiving a 

single 13.8kV cable. The illustrated embodiment further includes cable trays 1302 arranged 

below hinged covers 1.304 within the floor of the platform 900. As a result, cables may be 

arranged along the platform 900 within the trays to reduce the likelihood of damage. 

[0078] The present disclosure described herein, therefore, is well adapted to carry out the objects 

and attain the ends and advantages mentioned, as well as others inherent therein. While a 

presently preferred embodiment of the disclosure has been given for purposes of disclosure, 

numerous changes exist in the details of procedures for accomplishing the desired results. These 

and other similar modifications will readily suggest themselves to those skilled in the art, and are 

intended to be encompassed within the spirit of the present disclosure disclosed herein and the 

scope of the appended claims. 
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