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(57) Abrégé/Abstract:

A hydraulic fracturing system for fracturing a subterranean formation includes a support structure that includes an electric powered
pump, arranged in a first area, the electric powered pump powered by at least one electric motor, also arranged in the first area.
The system further includes a variable frequency drive (VFD), arranged in a second area proximate the first area, connected to the
at least one electric motor to control the speed of the at least one electric motor. The system includes a transformer, arranged in a
third area proximate the second area. The system also includes a cooling system, arranged in a fourth area proximate the third
area, the cooling system providing a cooling fluid to the VFD via one or more headers.
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(57) Abstract: A hydraulic fracturing system for fracturing a subterranean formation includes a support structure that includes an
electric powered pump, arranged in a first area, the electric powered pump powered by at least one electric motor, also arranged in the
first area. The system further includes a variable frequency drive (VFD), arranged in a second area proximate the first area, connected
to the at least one electric motor to control the speed of the at least one electric motor. The system includes a transformer, arranged in
a third area proximate the second area. The system also includes a cooling system, arranged in a fourth area proximate the third area,
the cooling system providing a cooling fluid to the VFD via one or more headers.
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MODULAR SWITCHGEAR SYSTEM AND POWER DISTRIBUTION FOR ELECTRIC
OILFIELD EQUIPMENT

CROSS REFERENCE TO RELATED APPLICATIONS

[0001] This application claims priority to and the benefit of co-pending U.S. Provisional
Application Serial No. 62/743,299 filed October 9, 2018 titled "MODULAR SWITCHGEAR
SYSTEM AND POWER DISTRIBUTION FOR ELECTRIC OILFIELD EQUIPMENT,” and
U.S. Provisional Application Serial No. 62/743,360 filed October 9, 2018 titled "Electric
Powered Hydraulic Fracturing Pump System with Single Electric Quintuplex Fracturing Trailers,”
the full disclosures of which are hereby incorporated herein by reference in their entirety for all

purposes.

BACKGROUND

1. Technical Field

[0002] This disclosure relates generally to hydraulic fracturing and more particularly to systems
and methods for module switchgear and power distribution systems.

2. Background

[0003] With advancements in technology over the past few decades, the ability to reach
unconventional sources of hydrocarbons has tremendously increased. Horizontal drilling and
hydraulic fracturing are two such ways that new developments in technology have led to
hydrocarbon production from previously unreachable shale formations. Hydraulic fracturing
(fracturing) operations typically require powering numerous components in order to recover
oil and gas resources from the ground. For example, hydraulic fracturing usually includes
pumps that inject fracturing fluid down the wellbore, blenders that mix proppant into the fluid,
cranes, wireline units, and many other components that all must perform different functions to

carry out fracturing operations.
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[0004] Usually in fracturing systems the fracturing equipment runs on diesel-generated
mechanical power or by other internal combustion engines. Such engines may be very powerful,
but have certain disadvantages. Diesel is more expensive, is less environmentally friendly, less
safe, and heavier to transport than natural gas. For example, heavy diesel engines may require
the use of a large amount of heavy equipment, including trailers and trucks, to transport the
engines to and from a wellsite. In addition, such engines are not clean, generating large amounts
of exhaust and pollutants that may cause environmental hazards, and are extremely loud, among
other problems. Onsite refueling, especially during operations, presents increased risks of fuel
leaks, fires, and other accidents. The large amounts of diesel fuel needed to power traditional
fracturing operations requires constant transportation and delivery by diesel tankers onto the
well site, resulting in significant carbon dioxide emissions.

[0005] Some systems have tried to eliminate partial reliance on diesel by creating bi-fuel
systems. These systems blend natural gas and diesel, but have not been very successful. It is
thus desirable that a natural gas powered fracturing system be used in order to improve safety,
save costs, and provide benefits to the environment over diesel powered systems. Turbine use
is well known as a power source, but is not typically employed for powering fracturing
operations.

{0006} Though less expensive to operate, safer, and more environmentally friendly, turbine
generators come with their own limitations and difficulties as well. As is well known, turbines
generally operate more efficiently at higher loads. Many power plants or industrial plants
steadily operate turbines at 98% to 99% of their maximum potential to achicve the greatest
efficiency and maintain this level of use without significant difficulty. This 1s due in part to these

plants having a steady power demand that either does not fluctuate (i.e., constant power demand),
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or having sufficient warning if a load will change (e.g., when shutting down or starting up a
factory process).

{0007} During fracturing operations, there may be a variety of cables, hoses, and the like
extending across various locations at the well site. This may generate traffic or congestion, as
routes and passages around the well site may be restricted or blocked off. Furthermore,
operators may be confused when connecting or disconnecting equipment, as the large number of
hoses, cables, and the like may be challenging to hook up to desired locations. Moreover,
because space at the well site is at a premium, having numerous skids, trailers, and the like may
present logistical challenges.

{0008} Therefore it may be desirable to devise a means by which turbine power generation can

be managed at an output usable by fracturing equipment.

SUMMARY
[0009] Applicant recognized the problems noted above herein and conceived and developed
embodiments of systems and methods, according to the present disclosure, for operating electric
powered fracturing pumps.
[0010] The present disclosure is directed to a method and system for a modular switchgear
system and power distribution {or electric oilfield equipment.
[0011] In an embodiment, systems of the present disclosure mount transformers directly on a
pump trailer.
[0012] In an embodiment, a liquid cooling system, such as a radiator, is provided for cooling one

or more variable frequency drives (VFDs) used to regulate an electric powered pump. In various
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embodiments, the cooling system is on a gooseneck of a trailer and enables liquid cooling of the
VED.

[0013] In an embodiment, a gooseneck trailer receives a variety of oilfield and switchgear
equipment and includes a ladder and handrails on the gooseneck portion to enable direct access
to a transformer.

[0014] In an embodiment, the gooseneck of the trailer includes a roller system to enable
operators to smoothly pull cables onto the gooseneck without damaging the cables.

[0015] In an embodiment, a motor control center (MCC) is arranged on the gooseneck of the
trailer within a perimeter established by the handrails with access via the ladder.

[0016] 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.

[0017] 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.

[0018] In an embodiment, a hydraulic fracturing system for fracturing a subterranean formation
includes a support structure having a first area, a second area, a third area, and a fourth area
arranged adjacent one another. The system also includes an electric powered, multi-plunger
pump with up to 15 plungers, arranged in the first area, the electric powered pump coupled to a
well associated with the subterranean formation and powered by at least one electric motor, also
arranged in the first area, the electric powered pump configured to pump fluid into a wellbore
associated with the well at a high pressure so that the fluid passes from the wellbore into the

subterranean formation and fractures the subterranean formation. The system further includes a
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variable frequency drive (VED), arranged in the second area proximate the first area, connected
to the at least one electric motor to control the speed of the at least one electric motor. The
system includes a transformer, arranged in the third area proximate the second area, the
transformer positioned within an enclosure, the transformer distributing power to the electric
powered pump, the power being received from at least one generator at a voltage higher than an
operating voltage of the electric powered pump. The system also includes a cooling system,
arranged in the fourth area proximate the third area, the cooling system providing a cooling fluid
to the VFD via one or more headers.

[0019] It should be appreciated that the areas described herein refer to regions of a trailer or
support structure that are particularly selected to receive one or more components that may be
utilized with hydraulic fracturing operations. In various embodiments, the first, second, third,
and fourth areas may be axially aligned along an axis of support structure. The recitation of the
areas is not intended to be limiting, but rather, to designate various regions for clarity with the
description.

[0020] In an embodiment, a hydraulic fracturing system for fracturing a subterranean formation
includes at least one generator and at least one switchgear receiving electrical power from the
generator. The system further includes an electric powered pump, arranged on a support
structure, the electric powered pump coupled to a well associated with the subterranean
formation and powered by at least one electric motor the electric powered pump configured to
pump fluid into a wellbore associated with the well at a high pressure so that the fluid passes
from the wellbore into the subterranean formation and fractures the subterranean formation. The
system also includes a variable frequency drive (VFD), arranged on the support structure

proximate the electric powered pump, connected to the at least one electric motor to control the
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speed of the at least one electric motor. The system further includes a transformer, arranged on
the support structure proximate the VFD, the transformer distributing power to the electric
powered pump, the power being received from the least one generator at a voltage higher than an
operating voltage of the electric powered pump. The system includes a cooling system, arranged
on the support structure proximate the transformer, the cooling system providing a cooling fluid
to at least the VFD.

[0021] In an embodiment, a hydraulic fracturing system for fracturing a subterranean formation
includes a plurality of electric powered pumps coupled to a well associated with the subterranean
formation and powered by at least one electric motor, the electric powered pump configured to
pump fluid into a wellbore associated with the well at a high pressure so that the fluid passes
from the wellbore into the subterranean formation and fractures the subterranean formation. The
system also includes a variable frequency drive (VFD) connected to the at least one electric
motor to control the speed of the at least one electric motor. The system further includes a
transformer for conditioning power to the electric powered pump, the power being received from
at least one generator at a voltage higher than an operating voltage of the electric powered pump.
The system also includes a switchgear, receiving power from at least one generator, configured
to distribute power to a plurality of pieces of wellsite equipment, the switchgear having a
common load sharing bus. In embodiments, the switchgear may refer to a single breaker.
However, in other embodiments, the switchgear may refer to a trailer full of switchgear
components, which may include multiple breakers. Accordingly, recitation of the single

switchgear may refer to a single switchgear trailer.

BRIEF DESCRIPTION OF DRAWINGS
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[0022] 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:

[0023] FIG. 1 is a schematic plan view of an embodiment of a fracturing operation, in
accordance with embodiments of the present disclosure;

[0024] FIG. 2 is a block diagram of an embodiment of a switchgear unit, in accordance with
embodiments of the present disclosure;

[0025] FIG. 3 is a block diagram of an embodiment of a switchgear system, in accordance with
cmbodiments of the present disclosure;

[0026] FIG. 4 is a side elevational view of an embodiment of a pumping trailer, in accordance
with embodiments of the present disclosure;

(00271 FIG. 5 is a side elevational view of an embodiment of a pumping trailer, in accordance
with embodiments of the present disclosure;

[0028] FIG. 6 s a perspective view of an embodiment of an end of a pumping trailer, in
accordance with embodiments of the present disclosure;

[0029] FIG. 7 is a perspective view of an embodiment of an end of a pumping trailer, in
accordance with embodiments of the present disclosure;

[0030] FIG. 8 is a perspective view of an embodiment of a pumping trailer, in accordance with
embodiments of the present disclosure;

[0031] FIG. 9 is a top plan view of an embodiment of a pumping trailer, in accordance with
embodiments of the present disclosure;

(0032} FIG. 10 1s a perspective view of a platform of a pumping trailer, in accordance with

embodiments of the present disclosure;
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[0033] FIG. 11 is a perspective view of a platform of a pumping trailer, in accordance with
embodiments of the present disclosure;

[0034] FIG. 12 is a perspective view of a platform of a pumping trailer, in accordance with
embodiments of the present disclosure;

[0035] FIG. 13 is a perspective view of a platform of a pumping trailer, in accordance with
embodiments of the present disclosure;

[0036] FIGS. 14A-C are schematic views of an embodiment of switchgear operational design,
in accordance with embodiments of the present disclosure;

[0037] FIG. 15 is a perspective view of internal components of a switchgear, in accordance with
embodiments of the present disclosure; and

[0038] FIG. 16 1s a perspective view of an embodiment of a switchgear, in accordance with
embodiments of the present disclosure.

[0039] While the disclosure will be described in connection with the preferred embodiments, #
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

[0040] The method and system of the present disclosure will now be described more fully
hereinafier 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
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
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embodiment, usage of the term "about" includes +/- 3% of the cited magnitude. In an
embodument, usage of the term "substantially” includes +/- 5% of the cited magnitude.

[0041] 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.

{0042} 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

n

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
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
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[0043] Embodiments of the present disclosure describe a switchgear unit that may act as a power
hub by combining and/or consolidating power ouiput 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 and receive power output from one or
more generators. The power output may be at a variety of different levels. Upon receipt, the
swilchgear may act as a hub for the power to other equipment.

[0044] In various embodiments, switchgear trailers may act as power hubs to combine the output
of muliiple electrical generators. Adding a tie breaker between two switchgear trailers can
climinate 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.

[0045] In certain embodiments, the switchgear configurations described herein may selectively
choose between cither 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 clectric pumps and turbine generators when the tic
breaker is in a closed position. The tie breaker will 1solate one or more of the plurality of electric
powered 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 use of a tie breaker provides more options for the equipment operators and
allows the {leetl to be more versatile as to which mode of operation — protection and redundancy,

or efficiency and flexibility — is more desirable at any given moment.
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[0046] Embodiments of the present disclosure also include a pump trailer that includes a varicty
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 plunger type fracturing pump with up to 15 plungers, 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.

(0047} 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 wunits 14, which make up a
pumping system 16, are used to pressurize a slurry solution for injection into a wellhead 18. An
optional hydration unit 20 receives fluid from a fluid source 22 via a line, such as a tubular, and
also recetves 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 {rom a proppant
source 28 may be added to form the slurry solution {e.g., {racturing slurry) which 1s transferred
to the pumping system 16. The pump units 14 may receive the slurry solution at a first pressure
(e.g., 80 psi to 160 psiy and boost the pressure to around 15,000 psi for injection into the
wellhead 18. Io certain embodiments, the pump units 14 are powered by electric motors.

[0048] 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 consoclidates the slurry solution from each of the pump units 14 and includes discharge piping
32 coupled to the wellhead 18. In this manner, pressurized solution for hydraulic fracturing may

be injected into the welthead 18.

11
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[0049] In the illustrated embodiment, one or more sensors 34, 36 are arranged throughout the
hydraulic fractoring system 10 to measure various properties related to fluid flow, vibration, and
the like.

[0050] It should be appreciated that while various embodiments of the present disclosure may
describe electric motors powering the pump units 14, in embodiments, ¢lectrical generation can
be supplied by various different options, as well as hybrid options. Hybrid options may inclade
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 cngine gencrators, batteries, clectrical grids, and the like. Morcover, these electric
sources may include a single source type vnit 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.

(0051} 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 freguencies, such as 50 Hz.
Accordingly, discussions herein with a particular type of power specification should not be
mterpreted as limited only the particularly discussed specification unless otherwise explicitly
stated. Furthermore, systems described herein are designed for use in ouldoor, 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.

[0052] 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

12
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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 part 206, which is utilized to output
energy to various pieces of equipment at the wellsite.

[0053] Embodiments of the present disclosure include the switchgear unit 200 configured to
enable capabilily 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, 13,800 VAC natural gas turbine generators.

[0054] As noted above, a variety of different configurations may be utilized along with the
switchgear unit in order to provide operational power at the well site. For example, the first part
202 may be configured to receive one or more options from the list including, but not limited to:
one 30 MW generator, one 5.67 MW generator, two 5.67 MW generators, or a blank (null-no
input). Similarly, in embodiments, the second part 204 may be configured to receive one or
more options from the list including, but not limited to: one 30 MW generator, one 5.67 MW
generator, two 5.67 MW generators, or a blank (null-no input). It should be appreciated that the
first and second parts 202, 204 may be differently configured in various embodiments, such as
one including the 30 MW generator ioput while the other includes the 5.67 MW generator input,

by way of non-limiting example.

13



CA 03115669 2021-04-07

WO 2020/076902 PCT/US2019/055325

{0055] The third part 206 may be referred to as the ontgoing side of the switchgear unit 200 and
can connection electrically to a variety of equipment types, such as power distribution systems {0
transmit power long distances {e.g,. 2 miles or farther); other switchgears; transformers; and the
like.

[0056] 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 units.
0057} 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. For example, multiple different power sources may be coupled to
a single switchgear part 202, 204. The third part 206 is illustrated as routing power to a first
swiitch 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 iilustrated
first and second switchgears 212, 214 thereafter transmit power to electrical equipment, such as
electric powered pumps, wireline, and the like. The first and seccond switchgears 212, 214 each
include twelve (12) outlets in the llusirated embodiment, however it should be appreciated that
more or fewer outlets may be utilized. Furthermore, not all outlets may be used at one time.
[0058] 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 tratler mounted. The system may be
corobined into a single unit or broken out into multiple units, such as o FIG. 3. Components can

also be combined with other blocks such as combining switchgear functions onto an electrical
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power source such as a turbine generator as long as they are in electrical communication with
each other. Io this embodiment, swilchgear unit 200 and the first and second switchgears 212,
214 are in electrical communication using power cables.

[0059] 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 ANSI and IEEE standards for metal enclosed switchgear rated as follows:
Maximum voltage (RMS): 13.9 kV; ANSI Rating Basis: MV A rated; Operating Voltage 13.8kV;
Short Circuit Current Rating: 25 KA; Close voltage: 125 VDC,; and Trip Voliage: 125 VDC.
(0060} The vertical section(s) of switchgear, may include the following common features:
outdoor, non-walk-in enclosure, steel; basic ONE high coostruction; hinged front compartment
doors with custom punching; 1200 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, ¥ x 2, tin plated copper; enclosure space
heater with expanded metal cage, rate 240 VAC; powered coat paint finish; and ANSI-61, light
gray interior and exterior. It should be appreciated that in various embodiments the switchgear
may also include a 3000A and/or a 2000A bus work.

[0061] In embodiments, the system may include main bus voltage monitoring. Moreover, the
systemn may include AC control power equipment that includes, by way of example: circuit
breaker cell rated 200A; silver plated copper 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 {uses;
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{0062} In embodiments, the system also inclades main Circuit breakers, with each set including:
circuit breaker cell rated 600A; silver plated copper runback bus assembly rated 6004A; 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.
(0063} In various embodiments, each switchgear trailer also contains platform decking and
haundrails meeting OSHA safely standards, mounted on the gooseneck of the trailer.

[0064] The combined overall switchgear package for the entire spread may distribute electrical
power between the following example list of hydraulic fracturing equipment: 22 electric powered
hydraulic fracturing pumps with a transformer (it should be appreciated that 22 is for example
purposes only and more or fewer pumps may be included), 2500 kVA, (13,800 V primary to 690
V secondary) and one 3000 HP AC Motor. Other embodiments of the electric powered hydraulic
fracturing pumps can include dual hydraulic fracturing pumps {more than one pump, one or more
motors), plunger type pumps with up to 15 plungers, intensifier pumps, and other forms of
pumping [rac slurry joto a well that require elecirical power. A von-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;
clectric chemical add; electric dry chem add; electric sand equipment; electric dust/silica
mitigation equipment; black start generators; gas compressors; and filtration systems.

[0065] In various embodiments, a single electric powered multi-plunger pump fracturing trailer
is capable of pumping inhibited acid and other proppant laden stimulation fluids and is remotely
operated from a control unit. The single clectric motor is capable of delivering 3,000 BHP or
approximately 2500 HHP based on efficiency losses, pump himitations, and varying conditions at

time of operations. While delivering full horsepower without exceeding the pump ratings,
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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 or
substantially 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 1s installed on the trailer in various embodiments illustrated herein. The unit 18
capable of operating during prolonged pumping operations. The unit may operate in temperature
ranges of -40° C to 55° C.

[0066] FIG. 4 illustrates a side clevational 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 tradler in the Ulustrated embodiment. To various embodiments, the trailer 402 s a
heavy-duty single drop trailer that includes heavy-duty twin beam construction; 527 king pin
setting; landing legs rated for 160,000 lbs; air ride suspension; heady-duty tri or guad axle
configuration; ABS brakes, air type: 11.00 R 22.5 radial tires; 27 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.

[0067] 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. It should be appreciated that inclusion of a trailer is for illustrative
purposes only and that the components may also be mounted on a skid, truck bed, flatbed trailer,

or the like.
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{0068} The illustrated embodiment further includes a multi-plunger pump 404, which may be an
electric powered fracturing pump with up to 15 plungers. The pump 15 arranged at 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 mulii-plunger
type fracturing pump with up to 15 plungers 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”7 zoomie suction manifold {or appropriately
designed suction manifold to feed all of the plungers within the pump) extends to the edge of the
unit. The manifold terminates with two 6”7 winged union connections and jocludes two butlerfly
valves, or could have more unions and butterfly valves as appropriate to feed all of the plungers
within the pump. 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 27 connection is
installed on the pump center gauge opening and 1s vtilized for the unit pressure transducer. The
rear discharge manifold consists of a 3” lines and a 37 check valve. The rear discharge manifold
extends to the back of the trailer. In the illustrated embodiment, an electronically powered
grease pump system with pumping clements 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 reservorr.

[0069] The illustrated pump 404 is powered by an electric motor 412, in the embodiment shown

in FIG. 4. The motor 412 1s mounted proximate the pump 404 and coupled to the pump 404 via
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a coupling 414. In embodiments, the coupling utilized for connecting the electric motor 412 to
the pamp 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
404 to be turned without guard removal.

(0070} 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 instalied, 100 ohm Platinum RTDs installed on windings (2 per phase),
and two cooling blower rated 15 hp, 3600 rpm, 460 V.

(0071} The dlustrated traler 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.

[0072] The transformer 424 may include a 3,000 kVA step down transformer and associated
electrical components mounted on the trailer 402. The 3,000 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 voliage
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 interconnect cables
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from the switchgear to VFD with 545 DLO cables installed to connect the transformer system to
the VFD. It should be appreciated that a 6 pulse VFD is an example, and other configurations
would be 12 or 24 pulse. Moreover, as noted herein, the example settings provided are not
intended to limit the scope of the disclosure, as design configurations may lead to modifications.
[0073] In embodiments, the transformer 424 includes an enclosure structure constructed and
braced for portable movement with {eatures including heavy-duly construction, copper ground
bus, NEMA 3R (outdoor Ventilated), and primed with ANSI 61 paint finish.

[0074] 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, drive current of 2429 A, overioad rating of 110% for 60 sec,
supply voltage of 690 V, 6 pulse, supply frequency of 60 HZ, inverter modules, and cooling
system wilth water/glycol.  Moreover, in various embodiments, example drives 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 modaules,
3 SMPS modules, shielded ribbon cables, digital controller with parameter based operations and
/O board, door mounted HMI for setup, monitoring, and diagnostics, MV 3000 /O panel,
control power transformer, 24 V power supply, relays, indicating lights, and emergency stop
push button. In various embodiments, the VFD 41¥ 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 carbon steel or the like. Each module s connected to the

supply and return headers with a %” hose and isolation valve. The VFD enclosure is an P66
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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 {or 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
V primary, and 240/120 V secoundary with taps.

[0075] 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
{inished painted inside and out, LED external lighting, cooling provided via liquid cooled
radiator, and frac pump motor is hard wired on the unit.

[0076] 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, Scismic Zone 4, 400 A 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 10 HP with hands off auto switch. Additionally,
there may be 2 full voltage non-reversing starters of 25 HP with hands off auto swiich. The
MCC may also include one lighting panel, 150 A, with circut breakers as required.

{0077} Supphed and installed oo each of the pump discharge unis is a 0-15,000 PSI pressure
transducer with hammer union connections. The transducers are installed with a protective guard
i 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 nstalled with either Ethernet communications or RS-485 serial. It may also be
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cquipped with wireless communications to sensors in licu of cabled communication and sensor
connections.

{0078} 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 frac cables, step grip
tape on the handrails and ladder, grounding for the trailer, ladder/stair access with handrails, land
gear cravk, oil radiator bracket, power end tank temp sensor, fire extinguisher, shde 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 Joad shedding (via intelligent purap conirol throtile control and other load
FESpOnses).

[0079] FIG. 5 1s a side view of an embodiment of the pump trailer 400. As illustrated, the pump
404 1s 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 VED platform 420. 1In 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, for
cxample on a different trailer, skid, truck, or the like. The gooseneck 408 includes the cooling
system 428 and MCC 426, in the illusirated embodiment. As described above, in various
embodiments the VFD 418 is Hiquid cooled, for example via the 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.

[0080] 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
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cmbodiment, auxiliary systerns 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 exiends 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
illustraied embodiment, ladders 606 (shown in their stowed position) enable ingress and egress to
various locations where maintenance operations may occur. Accordingly, operations utilizing
the pumping trailer 400 may be easier for operators.

(0081} FIG. 7 is a perspective view of an embodiment of the end 406 of the trailer 402. The
illustrated embodiment includes the shide 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 404. Sliding and storing the platform
700 cnables a width of the trailer 402 to be reduced, which may reduce wide load permitting to
transport the trailers between different locations. 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 arc substantially {ixed 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. Moreover, portions of the cabling and/or connections may be formed from
stronger or more rigid materials because they will not be removed or may be moved less often
than other cabling, which may be routed in different configurations at each well site.

{0082} FIG. 8 15 a perspective view of an embodiment of the puraping trailer 400. As described

above, various components are arranged along a length 800 of the trailer 402. It should be
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appreciated 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. However, it may be advantageous to position components
proximate to associated or operationally linked components.  Moreover, arrangement
configurations may be made with respect to expected maintenance operations.

[0083] FIG. 9 1s 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 connect 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 1s arranged on the gooseneck 408 and has a higher elevation,
relative to the ground plane, than the VFD platiorm 420. As noted above, a relative width of the
trailer 402 is substantially constant along the length 800, which may reduce requirements to get
wide load permits for {ransportation along roadways. In various embodiments, similar slide or
platforms, such as those described with respect to the platform 700, may further be integrated
into other locations of the trailer 402 to facilitate pumping and/or maintenance operations.

[0084] In various embodiments, the trailer 402 may be referred to as having different areas or
regions. However, such description is for illustrative purposes only and is not intended to limit
the scope of the present disclosure. For example, a first area may be the region having the pump
404 and the motor 412. More, a second area may be the region having the VFD 418, which may
be covered by the platform cover 422. Additionally, a third area may be region having the
transformer 424 while the fourth arca may be the region having the cooling system 428, It

should be appreciated that, in various embodiments, these areas may partially or completely
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overlap. For example, the first area may also include the platform, the fourth area may also
inchude the transformer 424, and the like.

0085} FIG. 10 1s 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 inclernent weather. Furthermore, as described above, the cooling headers 500 are
illustrated coupled to the VFD housing.

[0086] FIG. 11 is a perspective view of an embodiment the pump trailer 400 illustrating the
transformer 424 arranged proximate the VFD platform 420. Morcover an auxiliary pump 1100
coupled to a tank 1102 1s tllustrated below the transformer 424 and the VFD platform 420.

{00871 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 Hquid (c.g., water/glycol) via the headers 500. The MCC 426 is
arranged proximate the cooling system 428. Also illustrated in the ladder 606, described above.
0088} 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
transformer 424 1s accessible via the platform 900 and includes a connection 1300 for receiving a
single 13.8kV cable. The illustrated embodiment f{urther jocludes cable trays 1302 arranged
below hinged covers 1304 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.

[0089] As described above, the switchgears may further include features such as a solid insulated
main circuit. The insulation may include epoxy or ethylene propylene diene terpolymer (EPDM).

The solid insulation may reduce exposure risk to live parts, which may be beneficial to in harsh
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cnvironments that may include humidity, dust, pollution, and the like. Accordingly, the
sensitivity to these harsh environments may be adjusted due to the insulation. Furthermore, the
insulated main circuit may reduce phase-to-phase fault risks. In various embodiments, the solid
msulation is ground shielded, which may extend life expectancy. Furthermore, in various
embodiments, use of the solid insulation may extend switchgear life and increase reliability.
[0090] Additional features may also include vacuum circuit breakers, an isolating ground switch
within a sealed tank with air at atmospheric pressure, and medium voltage cables directly
grounded with the isolation ground switch before opening the cable department panels.
Moreover, arranging the devices in series, as noted above, may provide double isolation between
the busbars and various cables. In certain embodiments, SF6 1s excluded and the system is
RoHS compliant, which reduces environmental concerns.

[0091] Embodiments of the present disclosure may also include integrated core units. These
units enable simple operation, with three positions for each unit: connected, open, and grounded.
An intuitive active mimic bus diagram may also be incladed, with clear mndicators for the circuit
breaker and grounding switch. Furthermore, interlocks between functions may be positively
driven and built-in as standard.

[0092] The system may also include cubicle architecture for all circuit breakers, as well as
multiple circuit breaker load options and two types of operating mechanisms. For example,
DOIN and DO2N: 100 A and 200 A circuit breakers may be utilized for light load and operation.
In embodiments, DUO6N: 600 A circuit breaker may be utilized for simple protection and light
operation. Furthermore, in operation, DO6H / D12H: 600 A and 1200 A circuit may be used for

standard/beavy duty load and operation.
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[0093] Use of modular system architecture may simplify installation and upgrades. In
embodiments, core units may be optimized for dedicated applications, but may also be arranged
to share features such as dimensions and footprint {e.g., 14.75 in. (375 mm) base form factor
width), auxiliaries (e.g., electrical operation devices, accessories, options, etc.), intuitive
operation, and clbow-style cable connections.

[0094] In embodiments, additional features of the present disclosure may include a live cable
interlock to help prevent the grounding of live cables in main circuit breakers, as well as for
feeder breakers. Furthermore, a cable test device interlocked with isolating ground switch,
simplifying cable testing and diagnosis. For example, cable testing may commence without
accessing the cable compartment. Additionally, test device convection may be made from the
front of the switchgear, while cables remain grounded. Also, in embodiments, interlocks may
include a grounded wye point.

[0095] Additionally, in embodiments, an auto-transfer scheme is included without traditional
iron care VT to provide an open or closed transition (hold time contact for voltage sync devices).
Additionally, self-powered protection with embedded communications and integrated metering
and power measurement functions may be included. In embodiments, there is integration of
power measurement in feeders without additional space.

[0096] Erobodiroents the present disclosure also include switchgear automation features. For
example, modular architecture may be used for scalable solutions (e.g., distributed intelligence).
Furthermore, switchgears may be linked by field bus using standard ethernet Modbus protocol
and also have capabilitics to cnable integration in SCADA systems via multiple protocols
(Modbus, TEC 61850, wireless). The switchgear may also include embedded web interface

metering.
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[0097] In various embodiments, cach switchgear subassembly is made up of functional units,
each representing a type-tested assembly composed of a basic core unit and other functional
blocks designed to work together in any combination. The core units may be optimized for each
typical application, and the assembly forms an insulated functional unit with reduced sensitivity
to the environment. Accordingly, the system makes it possible to meet clectric powered
hydraulic fracturing need while also providing flexibilidy and simpliciy in the design of
functional units, a small footprint for space savings, environmentally robust components, along
with easy extensions and upgrades.

[0098] As described above, the switchgear may include various components. Each functional
section 1s equal to an assembly of functional blocks composed oft 1) a core unit that may include
a circuit breaker, riser unit, and bus ground switch; 2) an LV cabinet that provides protection,
measurement, and control; 3) a busbar connection that can be copper or aluminum; 4) bottom
connections includes cables and busbars; 5) a bottom compartment including a cable box and an
extra base plinth; 6) sensors such as CTs and VTs; and 7) a communication network that works
through Radio/GSM/GPRS/Ethernet/Wireless/and other connected connections. The
conununication network may be used for fault detection, protection, measurement, local control,
and/or remote control.

[0099] As noted above, in embodiments, the swiichgear may include a solid and shielded
insulation to provide protection from environmental impacts, negate electric fields in the
switchgear, and extend mainienance intervals. Furthermore, the ground shielded system also

helps to extended the equipment service life, resulting a lower total cost of ownership.
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[0100] The system describes herein may be arranged such that no part of the main circuit is
exposed to free air. As a result, there is a reduced risk of internal arching and maintenance
operations may be optimized, leading to a reduced risk of downtime.

[0101] In various embodiments, the switchgear includes a commmon load sharing bus. This bus
may be housed in switchgear A (Figure 2). However, two switchgears with a tie breaker acts as
a comimon bus, and embodiments having a single switchgear trailer also have an integrated
common bus.

[0102] As described above, in various embodiments the switchgear includes integrated core units
including three positions: connected, open, and grounded. FIGS. 14A-14C illustrates the three-
in-one switchgear design. In the illastrated embodiment, the circuit breaker i1s in series with the
isolating ground switch, which, combined with interlocks, provides integrally designed
protection. There are also only three possible operating positions: closed, open, and grounded.
[0103] FIG. 14 A illustrates the closed position, FIG. 14B illustrates the open position, and FIG.
14C dlustrates the grounded posttion. A switch 1400 moves between the positions to facilitate
transmission of electrical energy between the components.

[0104] FIG. 15 is a perspective view of an embodiment of a switchgear 1500 including features
described herein. For example, the dllustrated switchgear 1500 includes shielded solid insulation
1502 surrounding a busbar 1504. The shielded sohid insulation 1502 f{urther extends along
vacuum bottles. An integrated isolated ground switch assembly 1506 includes the isolating
ground switch enclosed in a tank 1508, as described above, and further covered in solid
insulation 1502. Sensors 1510 arc arranged along a bottom of the tank 1508 in the illustrated

embodiment, which may be used for optimized protection and control, as noted above.
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Furthermore, the illustrated embodiment includes front aligned cable connections 1512, which
are also shielded by the msulation 1502, to facilitate easy cable installation.

[0105] FIG. 16 is a perspective view of the switchgear 1500 includes the busbars 1504 covered,
at least partially, by the solid insulation 1502. As described above, the insulation may improve
the expected working life of the equipment, among other benefits.

[0106] Embodiments may be described in view of the following clauses:

1. A hydraulic fracturing system for fracturing a subterranecan formation,
comprising:

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

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

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

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

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

providing a cooling fluid to the VFD via one or more headers.
2. The system of claim 1, further comprising:

a control system arranged in the fourth area, the control system including one or more

operating parameters of the electric pump, VED, transformer, or cooling system.
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3. The system of claim 1, further comprising:
a switchgear subassembly, the switchgear subassembly having integrated core units

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

4. The system of claim 3, wherein the switchgear subassembly comprises:
a busbar shielded, at least partially, by solid insulation;
an isolating round switch, enclosed within a tank arranged proximate the busbar; and

cable connections for coupling to the switchgear.

5. The system of claim 1, wherein the fourth section is arranged at a higher elevation

than the first section, the fourth section associated with a gooseneck portion of a trailer.

6. The system of claim 1, wherein the support structure is at least one of a trailer, a

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

7. The system of claim 1, further comprising:
cable trays positioned below a walking surface of the fourth section, the cable channels

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

8. The system of claim 1, wherein the cooling system comprises a radiator that

utilizes a water/glycol mixture.

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

at least one generator;

at least one switchgear receiving electrical power from the generator;

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

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

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

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

cooling system providing a cooling fluid to at least the VFD.

10. The system of claim 9, wherein the at least one switchgear comprises integrated

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

11. The system of claim 10, wherein the switchgear subassembly comprises:
a busbar shielded, at least partially, by solid insulation;
an isolating round switch, enclosed within a tank arranged proximate the busbar; and

cable connections for coupling to the switchgear.

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

powered pump.

13. The system of claim 9, wherein the support structure is at least one of a trailer, a

skid, a pad, a truck bed, or a combination thereof.
14. The system of claim 9, further comprising:
cable trays positioned below a walking surface of the support structure, the cable

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

15. The system of claim 9, wherein the cooling system comprises a radiator that

utilizes a water/glycol mixture.
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16. The system of claim 9, further comprising:
a human machine interface, positioned proximate the VFD; and

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

17. A hydraulic fracturing system for fracturing a subterranecan formation,
comprising:

a plurality of electric powered pumps coupled to a well associated with the subterranean
formation and powered by at least one electric motor, the electric powered pump configured to
pump fluid into a wellbore associated with the well at a high pressure so that the fluid passes
from the wellbore into the subterranean formation and fractures the subterranean formation;

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

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

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

to a plurality of pieces of wellsite equipment, the switchgear having a common load sharing bus.

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

turbine generators.
19. The system of claim 17, wherein the common load sharing bus is configured to

isolate one or more of the plurality of clectric powered pumps, the at least one turbine generator,

and the switchgear.
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20. The system of claim 17, wherein the plurality of electric pumps, VFD, and
transformer are mounted on a common support structure and a single cable couples the
switchgear to the common support structure.

[0107] 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 prelerred embodimoent 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
itended to be encompassed within the spirit of the present disclosure disclosed herein and the

scope of the appended claims.
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CLAIMS

1. A hydraulic fracturing system for fracturing a subterranecan formation,
comprising:

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

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

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

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

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

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

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

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

3. The system of claim 1, further comprising:
a switchgear subassembly, the switchgear subassembly having integrated core units

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

4. The system of claim 3, wherein the switchgear subassembly comprises:
a busbar shielded, at least partially, by solid insulation;

an isolating round switch, enclosed within a tank arranged proximate the busbar; and
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cable connections for coupling to the switchgear.

5. The system of claim 1, wherein the fourth section is arranged at a higher elevation

than the first section, the fourth section associated with a gooseneck portion of a trailer.

6. The system of claim 1, wherein the support structure is at least one of a trailer, a

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

7. The system of claim 1, further comprising:
cable trays positioned below a walking surface of the fourth section, the cable channels

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

8. The system of claim 1, wherein the cooling system comprises a radiator that

utilizes a water/glycol mixture.

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

at least one generator;

at least one switchgear receiving electrical power from the generator;

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

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

a transformer, arranged on the support structure proximate the VFD, the transformer
distributing power to the electric powered pump, the power being received from the least one

generator at a voltage higher than an operating voltage of the electric powered pump; and
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a cooling system, arranged on the support structure proximate the transformer, the

cooling system providing a cooling fluid to at least the VFD.

10. The system of claim 9, wherein the at least one switchgear comprises integrated

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

11. The system of claim 10, wherein the switchgear subassembly comprises:
a busbar shielded, at least partially, by solid insulation;
an isolating round switch, enclosed within a tank arranged proximate the busbar; and

cable connections for coupling to the switchgear.

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

powered pump.

13. The system of claim 9, wherein the support structure is at least one of a trailer, a

skid, a pad, a truck bed, or a combination thereof.
14. The system of claim 9, further comprising:
cable trays positioned below a walking surface of the support structure, the cable

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

15. The system of claim 9, wherein the cooling system comprises a radiator that

utilizes a water/glycol mixture.
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