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SWITCH GEAR TRANSPORT THAT
DISTRIBUTES ELECTRIC POWER FOR
FRACTURING OPERATIONS

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims the benefit of U.S. Prov.
Appl. No. 62/713,393 filed 1 Aug. 2018, which is incorpo-
rated herein by reference.

BACKGROUND

[0002] Hydraulic fracturing has been commonly used by
the oil and gas industry to stimulate production of hydro-
carbon producing wells, such as oil and/or gas wells.
Hydraulic fracturing, sometimes called “fracing” or “frack-
ing” is the process of injecting fracturing fluid into a
wellbore to fracture the subsurface geological formations
and release hydrocarbons. The fracturing fluid is pumped
into a wellbore at a pressure sufficient to cause fissures
within the underground geological formations. Once inside
the wellbore, the fracturing fluid fractures the underground
formation. The fracturing fluid may include water, various
chemical additives, and proppants that promote the extrac-
tion of the hydrocarbon reserves, such as oil and/or gas.
Proppants, such as fracturing sand, prevent fissures and
fractures in the underground formation from closing;
thereby, allowing the formation to remain open so that
hydrocarbons flow through the hydrocarbon wells.

[0003] Implementing fracturing operations at well sites
requires extensive investment in equipment, labor, and fuel.
A typical fracturing operation uses fracturing equipment,
personnel to operate and maintain the fracturing equipment,
large amounts of fuel to power the fracturing operations, and
relatively large volumes of fracturing fluids. As such, plan-
ning for fracturing operations is complex and encompasses
a variety of logistical challenges that include minimizing the
on-site area or “footprint” of the fracturing operations,
providing adequate power and/or fuel to continuously power
the fracturing operations, increasing the efficiency of the
hydraulic fracturing equipment, and reducing the environ-
mental impact resulting from fracturing operations. Thus,
numerous innovations and improvements of existing frac-
turing technology are needed to address the variety of
complex and logistical challenges faced in today’s fracturing
operations.

SUMMARY

[0004] The following presents a simplified summary of the
disclosed subject matter in order to provide a basic under-
standing of some aspects of the subject matter disclosed
herein. This summary is not an exhaustive overview of the
technology disclosed herein, and it is not intended to identify
key or critical elements of the invention or to delineate the
scope of the invention. Its sole purpose is to present concepts
in a simplified form as a prelude to the more detailed
description that is discussed later.

[0005] In one embodiment, a switch gear transport is
provided which comprises: a plurality of circuit breakers,
wherein each circuit breaker includes a first circuit breaker
connector and a second circuit breaker connector, wherein
each of the first circuit breaker connector and the second
circuit breaker connector is configured to output electric
power to a corresponding transport at a first voltage level; a
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power source connector that is configured to receive electric
power from a power source of electricity at the first voltage
level; and a black start generator that generates electric
power at a second voltage level and that is configured to
supply the generated electric power at the second voltage
level to start a power source of electricity

[0006] In another embodiment, an electric fracturing sys-
tem powered by a power source of electricity is provided
which comprises: a switch gear transport that is configured
to: (i) electrically connect to the power source of electricity,
(ii) receive electric power from the power source of elec-
tricity at a first voltage level, and (iii) provide the received
electric power to one or more transports at the first voltage
level; a fracturing pump transport that is electrically con-
nected to the switch gear transport via an electrical cable and
that receives the electric power at the first voltage level via
the electrical cable; and a circuit breaker connector that is
disposed on the switch gear transport and that supplies the
electric power at the first voltage level to the fracturing
pump transport via the electrical cable, wherein the fractur-
ing pump transport comprises a transformer that steps down
the electric power received at the first voltage level to at least
one lower voltage level.

[0007] In yet another embodiment, a method for distrib-
uting electric power from a mobile source of electricity to
power fracturing operations is provided which comprises:
receiving, at a transport, electric power from the mobile
source of electricity at a first voltage level, wherein the first
voltage level falls within a range of 1,000 V to 35 kilovolts;
supplying, from the transport, the electric power to a frac-
turing pump transport at the first voltage level using only a
first, single cable connection; and supplying, from the trans-
port, the electric power to a second transport at the first
voltage level using only a second, single cable connection.
[0008] In yet another embodiment, each of the above
described embodiments and variations thereof, may be
implemented as a method, apparatus, and/or system.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] For a more complete understanding of this disclo-
sure, reference is now made to the following brief descrip-
tion, taken in connection with the accompanying drawings
and detailed description, wherein like reference numerals
represent like parts.

[0010] FIG. 1 is a schematic diagram of an embodiment of
a medium voltage power distribution system for a fracturing
fleet located at well site.

[0011] FIG. 2 is a schematic diagram of an embodiment of
a switch gear transport.

[0012] FIG. 3 is a schematic diagram of another embodi-
ment of a switch gear transport.

[0013] FIG. 4 is a block diagram of an embodiment of the
power system for a switch gear transport.

[0014] FIG. 5 is a flow chart of an embodiment of a
method to manage and distribute electric power for a switch
gear transport.

[0015] While certain embodiments will be described in
connection with the illustrative embodiments shown herein,
the invention is not limited to those embodiments. On the
contrary, all alternatives, modifications, and equivalents are
included within the spirit and scope of the invention as
defined by the claims. In the drawing figures, which are not
to scale, the same reference numerals are used throughout
the description and in the drawing figures for components
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and elements having the same structure, and primed refer-
ence numerals are used for components and elements having
a similar function and construction to those components and
elements having the same unprimed reference numerals.

DETAILED DESCRIPTION

[0016] As used herein, the term “transport” refers to any
transportation assembly, including, but not limited to, a
trailer, truck, skid, rail car, and/or barge used to transport
relatively heavy structures and/or other types of articles,
such as fracturing equipment and fracturing sand. A trans-
port could be independently movable from another trans-
port. For example, a first transport can be mounted or
connected to a motorized vehicle that independently moves
the first transport while an unconnected second transport
remains stationary.

[0017] As used herein, the term “trailer” refers to a trans-
portation assembly used to transport relatively heavy struc-
tures and/or other types of articles (such as fracturing
equipment and fracturing sand) that can be attached and/or
detached from a transportation vehicle used to pull or tow
the trailer. As an example, the transportation vehicle is able
to independently move and tow a first trailer while an
unconnected second trailer remains stationary. In one or
more embodiments, the trailer includes mounts and mani-
fold systems to connect the trailer to other fracturing equip-
ment within a fracturing fleet or fleet. The term “lay-down
trailer” refers to a specific embodiment of a trailer that
includes two sections with different vertical heights. One of
the sections or the upper section is positioned at or above the
trailer axles and another section or the lower section is
positioned at or below the trailer axles. In one embodiment,
the main trailer beams of the lay-down trailer may be resting
on the ground when in operational mode and/or when
uncoupled from a transportation vehicle, such as a tractor.
[0018] As used herein, the term “low voltage” refers to a
voltage range from about 50 volts (V) to 1,000 V for
alternating current (AC) electric power. The term “medium
voltage” refers to a voltage range from about 1,000 V to
about 35 kilovolts (kV) for AC electric power, and the term
“high voltage” refers to a voltage range greater than 35 kV
for AC electric power. Although the terms “low voltage,”
“medium voltage,” and “high voltage” generally refer to
voltage ranges in AC electric power, the disclosure is not
limited to AC electric power and could also utilize current
(DC) voltage.

[0019] Unless otherwise specified within the disclosure,
the term “electrical connection” refers to connecting one
transport to another transport using one or more electrical
cables. The term “electrical cable” can be interchanged
throughout this disclosure with the term “power cable”
“power cable connection,” “cable connection,” or “electrical
cable connection.” The terms “clectrical cable,” “power
cable” “power cable connection,

2 <

cable connection,” and
“electrical cable connection” refer to a single cable assembly
that bundles together one or more wires (e.g., copper wires)
that carry AC or DC electric current to provide electric
power. In one or more embodiments, the single cable
assembly also includes other wire types, such as fiber optic
wires that perform other functions besides providing electric
power. For example, the fiber optic wires are able to carry
light for the purposes of transferring communication signals.
[0020] Various example embodiments are disclosed herein
that distribute electric power using a switch gear transport to
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power one or more fracturing fleets. For example, FIG. 1 is
a schematic diagram of an embodiment of a medium voltage
power distribution system for a fracturing fleet 103 located
at well site 100. As shown in the present example, the system
includes a switch gear transport 108 in electrical communi-
cation with one or more power sources of electricity 102,
120, such as mobile source 102 via a first connection 46 and
an auxiliary source 120 via a second connection 48. In turn,
the switch gear transport 108 is in electrical communication
with one or more power consumers, such as fracturing pump
transports 104 via connections 44 and a blender-hydration
transport 106 via connection 45.

[0021] The switch gear transport 108 may include a black
start generator 30 that provides electric power to initiate and
start at least one of the one or more power sources of
electricity. Once the power sources of electricity are opera-
tional, the switch gear transport 108 receives electric power
from the power sources 102, 120 of electricity at a desig-
nated input voltage level and outputs the electric power to
the power consumers. In one or more embodiments, the
designated input voltage level is a relatively high medium
voltage level, such as 13.8 kilovolts (kV). (Although the
voltage and current levels referenced in FIG. 1 generally
refer to AC electric power, other embodiments could have
the fracturing fleet 103 adapted to be powered using DC
electric power.) The switch gear transport 108 maintains the
input voltage level when outputting electric power to one or
more transports, such as fracturing pump transports 104 and
a hydration-blender transport 106.

[0022] To output and provide electric power, each circuit
breaker 40 includes a circuit breaker connector 42 that
connects to a transport (e.g., fracturing pump transport)
using a single electrical cable 44. For example, a circuit
breaker connector 42 may connect to a fracturing pump
transport 104 using a single electrical cable 44 that supplies
electric power at a target output voltage level of about 13.8
kV. To provide additional redundancy and/or to power
additional fracturing fleets, each circuit breaker 40 could
include more than one circuit breaker connector 42. When
the transports 104, 106 receive the electric power at the
target output voltage level, each of the transports 104, 106
include one or more transformers 110, 112, 114 that step
down the target output voltage level (e.g., 13.8 kV). The
transformers 110, 112, 114 are able step down the target
output voltage level to one or more lower voltage levels that
fracturing equipment (e.g., electric prime movers) mounted
on the transports 104, 108 may utilize. As an example, a
transformer 110, 112 mounted on the fracturing pump trans-
port is able to step down electric power received at the target
output voltage level (e.g., 13.8 kV) to lower voltage levels
(e.g., 4.2 kV, 2.1 kV, 600 volts (V), 480 V, 240 V, and 120
V).

[0023] As shown in FIG. 1, the power source of electricity
102 provides power by connecting to the switch gear trans-
port 108 using six medium voltage (e.g., 13.8 kV) cable
connections 44. In one or more embodiments, the power
source of electricity 102 includes one or more turbine-
electric generator transports that compress and mix com-
bustion air with hydrocarbon fuel to spin and generate
mechanical energy and then converts the mechanical energy
to electricity. The power source of electricity 102 could also
include an inlet and exhaust transport that provides venti-
lation and combustion air to the turbine-electric generator
transport when generating electricity. Configuring and uti-
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lizing a turbine-electric generator transport and an inlet and
exhaust transport are discussed and shown in more detail in
U.S. Pat. No. 9,534,473, filed Dec. 16, 2015 by Jeffrey G.
Morris et al. and entitled “Mobile Electric Power Generation
for Hydration Fracturing of Subsurface Geological Forma-
tions,” which is hereby incorporated by reference as if
reproduced in its entirety. In other embodiments, the power
source of electricity 102 could include other transport con-
figurations to employ a centralized source of electricity that
powers fracturing equipment.

[0024] FIG. 1 also illustrates that the switch gear transport
108 connects to an auxiliary power transport 120 with one
medium voltage (e.g., 13.8 kV) cable connection 48. The
auxiliary power transport 120 provides ancillary power for
situations where the power source of electricity 102 is out of
service or where peak electric power demand exceeds the
electric power output of the power source of electricity 102.
[0025] The switch gear transport 108 also includes a
transformer 112 that steps down electric power received at
a medium voltage level (e.g., 13.8 kV) from the auxiliary
power transport 120 and/or power source of electricity 102
to a low voltage level (e.g., 480V, 240 V and 110 V). In one
or more embodiments, the low voltage level (e.g., 480 V)
connection may provide electric power to ignite or start the
power source of electricity 102 and/or provide power to
other fracturing equipment.

[0026] In one or more embodiments, the switch gear
transport 108 may house a black start generator 30 to initiate
and start the power source of electricity 102. Using FIG. 1
as an example, the black start generator 30 may provide
electric power at 480 V. When the black start generator 30
generates electric power, the switch gear transport 108
supplies the electric power directly to the power source of
electricity 102 using the low voltage level connection 47. In
other examples, the black start generator 30 may provide
electric power at voltage levels that exceed 480 V (e.g., 600
V, 2.1 kV, and 4.2 kV). In this situation, the switch gear
transport 108 could include other transformers (112) to step
down voltage from the black start generator 30 to a voltage
level to start the power source of electricity 102.

[0027] As shown in FIG. 1, the switch gear transport 108
outputs and supplies medium voltage (e.g., 13.8 kV) with
cable connections 45, 44 directly to the hydration-blender
transport 106 and the fracturing pump transport 104 without
connecting to any intermediate transports. FIG. 1 depicts
that the switch gear transport 108 generates a total of seven
medium voltage (e.g., 13.8 kV) cable connections 44, 45,
where each fracturing pump transport 104 is directly con-
nected to the switch gear transport 108 with a single medium
voltage (e.g., 13.8 kV) cable connection 44. The switch gear
transport 108 also directly connects to the hydration-blender
transport 106 using a single medium voltage (e.g., 13.8 kV)
cable connection 45. Additional transports can be connected
to the switch gear transport 108 with a single medium
voltage (e.g., 13.8 kV) cable connection, for example, up to
a total of 24 for a single switch gear transport 108.

[0028] The medium voltage power distribution system
shown in FIG. 1 is able to reduce the number of electrical
cables used to supply electric power to the fracturing pump
transport 104 and hydration-blender transport 106 when
compared to other power distribution systems that provide
power to the different transports at lower voltage levels (e.g.,
4.2kV, 600V, and 480 V). As shown in FIG. 1, for instance,
the fracturing fleet 103 reduces the number of electrical
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cables to one electrical cable 44 for each fracturing pump
transport 104. A further reduction of electrical cables is
shown by supplying one electrical cable 45 to the hydration-
blender transport 106 instead of multiple electrical cables
used to power a blender transport and a hydration transport.
[0029] One reason the medium voltage power distribution
system is able to utilize less electrical cables is that each
electrical cable 44, 45 does not need to supply a relatively
high current (e.g., equal to or more than 600 A) to each
fracturing pump transport 104 and hydration-blender trans-
port 106. Supplying electric power at relatively lower cur-
rent levels avoids the safety concerns and/or connection/
disconnection issues associated with using a single electrical
cable that supplies relatively high current (e.g., at 600 A);
thereby, reducing the risk of harm and physical injuries to
operators.

[0030] Each fracturing pump transport 104 may include
one or more transformers 110, 112 to step down the voltage
received from the switch gear transport 108 to different
voltage levels. Using FIG. 1 as an example, each fracturing
pump transport 104 may include two separate and indepen-
dent transformers, a first transformer 110 to step down to a
voltage level of 4.2 kV or 2.1 kV and a second transformer
112 to step down to a voltage level of 480 V, 240 V and 110
V.

[0031] In other examples, each fracturing pump transport
104 could include a single transformer 110 that produces
multiple voltages levels. For example, the fracturing pump
transport 104 may mount a three phase or three winding
transformer 110 to step down the voltage to two different
voltage levels. The 4.2 kV or 2.1 kV voltage level supplies
electric power to one or more electric prime movers (not
shown) that drive one or more pumps (not shown) and the
480V, 240 V and 110 V supplies electric power to the drives
and/or other control instrumentation mounted on the frac-
turing pump transport 104. Transformers 110 and 112 are
able to supply enough electric current to power the prime
movers, drivers, and/or other control instrumentation.
[0032] FIG. 1 also illustrates that the hydration-blender
transport 106 includes a transformer 114 that steps down the
voltage levels to 480 V, 240 V and 110 V. The hydration-
blender transport 106 can use the stepped down voltages
levels to provide electric power to the electric prime movers,
drives, and/or other control instrumentation mounted on the
hydration-blender transport 106. The hydration-blender
transport 106 may also be configured to provide electric
power at the 480 V, 240 V and 110 V voltage levels to other
downstream fracturing equipment, such as the sand con-
veyor.

[0033] The medium voltage power distribution system
may utilize one or more electrical connections to provide
electric power to the sand conveyor, data van 114 and/or
other fracturing equipment that utilize electric power.
Although FIG. 1 illustrates that switch gear transport 108
provides electric power to the hydration-blender transport
106, other embodiments could have the switch gear trans-
port 108 separately connect to a hydration transport and a
blender transport. In such an embodiment, the switch gear
transport 108 may connect to the hydration transport using
a single medium voltage (e.g., 13.8 kV) cable connection
and another single medium voltage (e.g., 13.8 kV) cable
connection to connect to the blender transport.

[0034] By mounting the drives and transformers 110 and/
or 112 onto the fracturing pump transport 104 and the
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transformer 114 on the hydration-blender transport 106, the
transports 104, 106 become individually autonomous by
removing the need for other separate support-based trailers,
such as the auxiliary unit transport and drive power trans-
ports that provide power conversion and/or drive control.
Having autonomous trailers allows the fracturing fleet 103 to
become scalable and flexible, where each fracturing pump
transport may be interchangeable with each other and allow
for a reduced physical foot print of the fracturing fleet 103.
For example, if the well is relatively small, the fracturing
fleet 103 may have a reduced number of fracturing pump
transports 104 (e.g., four transports instead of six trans-
ports). Conversely, if the well is large, more fracturing pump
transports 104 can be stacked to increase pumping capacity
without utilizing additional support-based transports.
[0035] In FIG. 1, the switch gear transport 108 receives
electricity generated from the power source of electricity
102 at an input voltage level (e.g., 13.8 kV). After receiving
the electric power, the switch gear transport 108 utilizes
multiple circuit breakers 40 to distribute the electric power
to one or more transports, such as fracturing pump transport
104 and hydration-blender transport 106. Each circuit
breaker 40 could include electrical disconnects, switches,
fuses, and/or circuit protectors to protect other fracturing
equipment of fracturing fleet 103.

[0036] In one embodiment, the circuit breakers 40 are
constructed to produce a target output voltage level that is
about the same as the input voltage level. Each circuit
breaker 40 may have a maximum current rating that is about
equal to or exceeds a maximum current rated for powering
one or more transports at the target output voltage level. For
example, a circuit breaker 40 that provides electric power to
two fracturing pump transports 104 can have a maximum
current rating of about 500 A when each fracturing pump
transport 104 is expected to utilize a maximum current of
250 A. In other words, the circuit breaker 40 can implement
a 2:1 ratio regarding the number of fracturing pump trans-
ports 104 that receive electric power from the circuit breaker
40. Other embodiments could have different ratios where the
circuit breaker provides electric power to a single transport
(e.g., 1:1 ratio) or more than two transports (e.g., 3:1 or 4:1
ratio). The switch gear transport 108 is discussed in more
detail with reference to FIGS. 2 and 3.

[0037] The switch gear transport 108 could also be setup
to act as a hub for receiving control and monitoring infor-
mation for fracturing fleet 103. Recall that cable connections
44, 45 could include fiber optics wires that allows the switch
gear transport 108 to communicate, monitor, and provide
control signals to other transports, such as fracturing pump
transport 104 and hydration-blender transport 106. Specifi-
cally, the switch gear transport 108 could house control and
monitoring equipment to communicate with other transports
and fracturing equipment. For example, the switch gear
transport 108 could include fiber optics, network translation
tables, power measurements (e.g., voltage and current) and
power management equipment (e.g., safety circuits and
safety logic). The switch gear transport 108 could also
provide data received from transports and fracturing equip-
ment to data van 114. The data van 114 remotely controls the
switch gear transport 108.

[0038] Although FIG. 1 illustrates a specific embodiment
of a fracturing fleet 103 that utilizes electric power for
operations, the disclosure is not limited to these particular
embodiments. For instance, with reference to FIG. 1, the
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disclosure describes a switch gear transport 108 receiving
electric power from a centralized power source of electricity
102 located at the well site 100. However, other embodi-
ments could have the switch gear transport 108 receive
electric power from other types of power sources, such as a
power grid or a stationary power source. Additionally or
alternatively, the fracturing fleet 103 shown in FIG. 1 may
utilize a separate hydration transport and blender transport
instead of a combined hydration-blender transport 106.
Although not explicitly shown in FIG. 1, the switch gear
transport 108 may also be able to power a second fracturing
fleet located at an adjacent well site or for the purposes of
fracturing multiple well heads 101. The use and discussion
of FIG. 1 is only an example to facilitate ease of description
and explanation.

[0039] FIG. 2 is a schematic diagram of an embodiment of
a switch gear transport 200, such as the switch gear transport
108 shown in FIG. 1. As shown in the side-profile view, the
switch gear transport 200 includes circuit breakers 202A-L,
power source connections 204A and 204B, auxiliary power
source connections 206A and 206B, power system 208, and
black start generator 210. Within each of the circuit breakers
202A-L are circuit breaker connectors 212A-X that output
and provide electric power to transports, such as a fracturing
pump transport (104).

[0040] Each circuit breaker 202 may include multiple
circuit breaker connectors 212 (e.g., two circuit breaker
connectors 212). Using FIG. 2 as an example, circuit breaker
202A includes circuit breaker connectors 212A and 212B;
circuit breaker 202B includes circuit breaker connectors
212C and 212D; circuit breaker 202C includes circuit
breaker connectors 212E and 212F and so forth. Having
each circuit breaker 202 include multiple connectors pro-
vides additional redundancy and/or the capability for the
switch gear transport to distribute electric power to multiple
fracturing fleets.

[0041] In one or more embodiments, the circuit breakers
202A-L are each rated to supply a maximum current rating
that exceeds the sum of the maximum currents for two
transports before tripping. For example, a circuit breaker
that provides electric power to two fracturing pump trans-
port can have a maximum current rating of about 500 A. In
this situation, each fracturing pump transport could be
expected to utilize a maximum current of 250 A. In other
words, the circuit breaker 202 can implement a 2:1 ratio
regarding the number of fracturing pump transports 104 that
receive electric power from the circuit breaker. Other
embodiments could have different ratios where the circuit
breaker provides electric power to a single transport (e.g.,
1:1 ratio) or more than two transports (e.g., 3:1 or 4:1 ratio).

[0042] Power source connections 204A and 204B repre-
sent input electrical connections that supply electric power
for the switch gear transport 200 to distribute to one or more
fracturing fleets. In one example, each power source con-
nection 204A and 204B may be a single cable connection
that connects to a power source of electricity capable of
providing power to a single fracturing fleet. For example, the
power source (e.g., 102; FIG. 1) of electricity may generate
electric power in the ranges of about 15-40 megawatts
(MW) at a voltage of about 13.8 kV. Typically, 30-40 MW
of electric power is needed to power a fracturing fleet that
includes about eight fracturing pump transports (104) and an
electric blender transport (108).
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[0043] Alternatively, each power source connection 204A
and 204B may be implemented using multiple cable con-
nections. Using FIG. 1 as an example, power source con-
nection 204A represents the six medium voltage (e.g., 13.8
kV) cable connections between the power source of elec-
tricity 102 and switch gear transport 108. Having two power
source connections 204 A and 204B provides the switch gear
transport 200 additional electric power to power two or more
fracturing fleets (e.g., about 16 fracturing pump transports
104 and two or more electric blender transports 106).
[0044] To provide electric power to two fracturing fleets
(103: FIG. 1), the switch gear transport 200 could also
include auxiliary power source connections 206 A and 206B.
Each auxiliary power source connection 206A and 206B
represents an input electrical connection to an auxiliary
power transport (e.g., auxiliary power transport 120 shown
in FIG. 1). Generally, an auxiliary power transport (120)
includes a power source that produces less or a fraction of
the electric power generated from the main power source of
electricity (e.g., power source of electricity 102). Stated
another way, the auxiliary power transport (120) is unable to
generate enough electric power for an entire fracturing fleet.
[0045] As an example, an auxiliary power transport (120)
is able to generate a total of about 1-8 MW of electric
power). Recall that one of the functions for an auxiliary
power transport (120) is to provide ancillary power for
situations where the power source (e.g., 102) is out of
service or where peak electric power demand temporarily
exceeds the electric power output of the power source of
electricity. Having two auxiliary power source connections
206A and 206B provides the switch gear transport 200
enough electric power to temporarily manage these electric
power demands for at least two fracturing fleets.

[0046] FIG. 2 also illustrates that the switch gear transport
200 utilizes a lay-down trailer 220 to enhance mobility,
improved safety, and enhance ergonomics for crew members
when performing routine maintenance and connecting trans-
ports to circuit breaker connectors 212. The lay-down trailer
220 positions the circuit breakers 202 closer to the ground as
the main trailer beams are resting on the ground in opera-
tional mode.

[0047] With the lay-down trailer design, the switch gear
transport 200 has an upper section 222 above the trailer axles
that could hold or have mounted the black start generator
210. For its part, the black start generator 210 may include
a diesel generator or some other type of generator (turbine)
powered by a hydrocarbon fuel (e.g., natural gas) to generate
electric power to start or initiate the power source of
electricity. For example, the black start generator 210 can
generate electric power at a low voltage level (e.g., 480 V)
to start the power source of electricity (e.g., 102; FIG. 1). In
other examples, the black start generator 210 could generate
electric power at a medium voltage level, which could be
stepped down to a lower voltage level by a transformer 209
housed within power system 208.

[0048] As further shown in FIG. 2, the switch gear trans-
port 200 includes a power system 208 that includes one or
more transformers 209 to step one or more input voltages
(e.g., 13.8 kV) to one or more lower voltages (e.g., 4.2 kV,
2.1kV, 600V, 480V, 240V, and 120 V). As an example, the
power system 208 contains transformer 209 that steps down
electric power from 13.8 kV to 480 V. Additionally or
alternatively, the power system 208 could have transformers
209 that step down electric power to different voltage levels.
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In one example, if the black start generator 210 generates a
voltage level that the power source of electricity is unable to
utilize, the power system 208 could have a transformer 209
that converts electric power from the black start generator
210 to a proper voltage level. In another example, the power
system 208 could also include transformers 209 that step
down electric power to a relatively low voltage levels (e.g.,
240 V and/or 120 V) that power electronic device (e.g.,
transport lights) operating on the switch gear transport 200.
[0049] FIG. 3 is a schematic diagram of another embodi-
ment of a switch gear transport 300. Switch gear transport
300 is substantially similar to switch gear transport 200
except that the power source connections 204A and 204B
and auxiliary power source connections 206A and 206B
have moved been moved towards the rear of the switch gear
transport 300. (For purposes of the disclosure, the rear of the
switch gear transport references the section that is nearest to
the trailer axles and the front of the switch gear transport
references the section where a motorized vehicle could
couple to the switch gear transport during transportation.)
[0050] As FIG. 3 shows, having the power source con-
nections 204A and 204B and auxiliary power source con-
nections 206A and 206B toward the rear of the switch gear
transport 300 may alter how to manage and/or distribute the
electric power to each of the circuit breakers 202A-L com-
pared to the switch gear transport 200. Specifically, circuit
breaker 202A is physically located farther away from the
power source connections 204A and 204B and auxiliary
power source connections 206A and 206B, and thus, may be
susceptible to a relatively high parasitic resistance and/or
noise that dissipates electric power. Physically locating the
power source connections 204A and 204B and auxiliary
power source connections 206A and 206B in between circuit
breakers 202A-F and 202G-L as shown in FIG. 2, however,
decreases the parasitic resistance and/or noise seen at circuit
breaker 202A when compared to switch gear transport 300.
[0051] FIG. 4 is a block diagram of an embodiment of the
power system 400 for a switch gear transport. In FIG. 4, the
power source connection 204 A and power source connection
204B supply electric power to a main power bus 402. The
main power bus 402 is capable of providing at least 60-80
MW of electric power to the circuit breakers 202A-L. In one
or more embodiments, the main power bus 402 may include
a positive voltage bus, a negative voltage bus, and a ground
voltage bus (not shown in FIG. 4). The three different buses
that form the main power bus 402 each couples to the circuit
breakers 202A-L. Each circuit breaker 202A-L. may be set to
one of three states: an ON state, an OFF state, or a tripped
state. When the circuit breakers 202A-L are in the ON state,
the circuit breakers 202A-L, are able to provide electric
power to circuit breaker connectors 212A-X. When the
circuit breakers 202A-L are in the OFF state, the circuit
breakers 202A-L are disconnected from the main power bus
402 and does not to provide electric power to circuit breaker
connectors 212A-X. The tripped state acts as a neutral state
that prevents a circuit breaker 202 from supplying electric
power to corresponding circuit breaker connectors 212 and
also informs operators that an error has occurred within the
switch gear transport.

[0052] FIG. 5 is a flow chart of an embodiment of a
method 500 to manage and distribute electric power for a
switch gear transport. Method 500 may correspond to dis-
tributing electric power received from one or more power
sources of electricity to one or more fracturing fleets. In
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particular, method 500 may implemented using switch gear
transports 200 and 300 as shown in FIGS. 2 and 3. The use
and discussion of FIG. 5 is only an example to facilitate
explanation and is not intended to limit the disclosure to this
specific example.

[0053] Method 500 may start at block 502 and generate
electric power to start one or more power sources of elec-
tricity. In one embodiment, the power source of electricity
can be a mobile power source that utilizes a gas turbine
generator to generate electric power. To implement block
502, method 500 may utilize black start generator as refer-
enced in FIG. 2. Method 500 may then move to block 504
and receive electric power from the power sources of
electricity after starting the power sources of electricity.
Using FIGS. 2 and 3 as an example, method 500 may receive
electric power from power source connections 204A and
204B at an input voltage level of about 13.8 kV.

[0054] Method 500 continues to block 506 and distributes
power to one or more circuit breakers. With reference to
FIG. 4, method 500 may distribute electric power using
main power bus 402. Afterwards, method 500 moves to
block 508 and outputs electric power to multiple transport
such that one of the circuit breakers provide electric power
to at least two transports. Using FIG. 1 as an example,
method 500 may have one of the circuit breakers in switch
gear transport 108 supply electric power to two fracturing
pump transport 104. In one or more embodiments, method
500 is able to provide electric power to both fracturing pump
transports 104 using a single cable connection at a medium
voltage level (e.g., 13.8 kV).

[0055] At least one embodiment is disclosed and varia-
tions, combinations, and/or modifications of the embodi-
ment(s) and/or features of the embodiment(s) made by a
person having ordinary skill in the art are within the scope
of the disclosure. Alternative embodiments that result from
combining, integrating, and/or omitting features of the
embodiment(s) are also within the scope of the disclosure.
Where numerical ranges or limitations are expressly stated,
such express ranges or limitations may be understood to
include iterative ranges or limitations of like magnitude
falling within the expressly stated ranges or limitations (e.g.,
from about 1 to about 10 includes, 2, 3, 4, etc.; greater than
0.10 includes 0.11, 0.12, 0.13, etc.). The use of the term
“about” means +10% of the subsequent number, unless
otherwise stated.

[0056] Use of the term “optionally” with respect to any
element of a claim means that the element is required, or
alternatively, the element is not required, both alternatives
being within the scope of the claim. Use of broader terms
such as comprises, includes, and having may be understood
to provide support for narrower terms such as consisting of,
consisting essentially of, and comprised substantially of.
Accordingly, the scope of protection is not limited by the
description set out above but is defined by the claims that
follow, that scope including all equivalents of the subject
matter of the claims. Each and every claim is incorporated
as further disclosure into the specification and the claims are
embodiment(s) of the present disclosure.

[0057] While several embodiments have been provided in
the present disclosure, it should be understood that the
disclosed systems and methods might be embodied in many
other specific forms without departing from the spirit or
scope of the present disclosure. The present examples are to
be considered as illustrative and not restrictive, and the
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intention is not to be limited to the details given herein. For
example, the various elements or components may be com-
bined or integrated in another system or certain features may
be omitted, or not implemented.

[0058] In addition, techniques, systems, subsystems, and
methods described and illustrated in the various embodi-
ments as discrete or separate may be combined or integrated
with other systems, modules, techniques, or methods with-
out departing from the scope of the present disclosure. Other
items shown or discussed as coupled or directly coupled or
communicating with each other may be indirectly coupled or
communicating through some interface, device, or interme-
diate component whether electrically, mechanically, or oth-
erwise.

What is claimed is:

1. An electric fracturing system powered by a power
source of electricity, the system comprising:

a switch gear transport configured to: (i) electrically
connect to the power source of electricity, (ii) receive
first electric power from the power source of electricity
at a first voltage level, and (iii) provide the first electric
power at the first voltage level;

a first circuit breaker connector disposed on the switch
gear transport and configured to supply the first electric
power at the first voltage level; and

a first fracturing pump transport electrically connected to
the first circuit breaker connector via a first electrical
cable and configured to receive the first electric power
at the first voltage level via the first electrical cable,
wherein the fracturing pump transport comprises at
least one first transformer configured to step down the
first electric power received at the first voltage level to
at least one second voltage level, the at least one second
voltage being less than first voltage.

2. The electric fracturing system of claim 1, wherein the
first voltage level is within a medium voltage range; and
wherein the at least one second voltage level is within the
medium voltage range.

3. The electric fracturing system of claim 1, further
comprising a circuit breaker disposed on the switch gear
transport and comprising the first circuit breaker connector
and a second circuit breaker connector.

4. The electric fracturing system of claim 3, wherein the
second circuit breaker connector of the first circuit breaker
is configured to supply the first electric power at the first
voltage level to a second fracturing pump transport.

5. The electric fracturing system of claim 1, further
comprising a black start generator configured to be coupled
to the power source of electricity and being operable to
supply second electric power at a third voltage level to start
the power source of electricity.

6. The electric fracturing system of claim 5, wherein the
switch gear transport further comprises a second transformer
electrically connected to the black start generator and con-
figured to step down the second electric power received at a
fourth voltage level from the black start generator to the
third voltage level, the third voltage level being less than
fourth voltage level.

7. The electric fracturing system of claim 1, further
comprising:

a first power source connector disposed on the switch gear

transport and configured to connect to a first of the
power source of electricity; and
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a second power source connector disposed on the switch
gear transport and configured to connect to a second of
the power source of electricity.

8. The electric fracturing system of claim 1, wherein the
switch gear transport further comprises a second transformer
configured to step down the first electric power received at
the first voltage level to at least one third voltage level, the
at least one third voltage level being less than the first
voltage level.

9. The electric fracturing system of claim 1, wherein the
at least one first transformer comprises:

two or more of the at least one first transformer configured
to step down the first electric power received at the first
voltage level to two or more of the at least one second
voltage level different from one another; or

one of the at least one first transformer configured to step
down the first electric power received at the first
voltage level to two or more of the at least one second
voltage level different from one another.

10. A switch gear transport used with a power source of
electricity and one or more power consumers, the power
source providing first electric power at a first voltage level,
the transport comprising:

a power source connector configured to receive the elec-
tric power from the power source of electricity at the
first voltage level;

a plurality of circuit breakers electrically connected to the
power source connector, wherein each circuit breaker
includes a first circuit breaker connector and a second
circuit breaker connector, wherein each of the first
circuit breaker connector and the second circuit breaker
connector is configured to output electric power to a
corresponding one of the power consumers at the first
voltage level; and

a black start generator electrically connected to the power
source and being operable to generate second electric
power at a second voltage level to start the power
source of electricity.

11. The switch gear transport of claim 10, wherein the first
voltage level is a target output voltage level of about 13.8
kilovolts, and wherein the power source connector is con-
figured to receive up to 40 megawatts of electric power.

12. The switch gear transport of claim 10, wherein the first
circuit breaker connector allows a single cable connection
between the first circuit breaker connector and one of the
power consumers on a second transport.

13. The switch gear transport of claim 10, further com-
prising a transformer configured to step down the first
electric power from the first voltage level to at least one third
voltage level, the at least one third voltage level being less
than the first voltage level.

14. The switch gear transport of claim 13, wherein each
of the plurality of circuit breakers is rated to handle a
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maximum current that equals to or exceeds a total maximum
current generated for operating the power consumers of two
fracturing pump transports.

15. The switch gear transport of claim 10, further com-
prising an auxiliary power source connector configured to
receive third electric power from an auxiliary power source
of electricity at a third voltage level that is lower than the
first voltage level.

16. The switch gear transport of claim 10, wherein the at
least one second voltage level generated by the black start
generator exceeds a third voltage level to start the at least
one power source; wherein the transport further comprises a
transformer configured to step down the third voltage level
from the black start generator to the second voltage level to
start the power source.

17. A method for distributing electric power from a power
source of electricity to power fracturing operations, the
method comprising:

receiving, at a transport, electric power from the power

source of electricity at a first voltage level, wherein the
first voltage level falls within a range of 1,000 V to 35
kilovolts;

supplying, from the transport, the electric power to a

fracturing pump transport at the first voltage level using
only a first, single cable connection; and

supplying, from the transport, the electric power to a

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

18. The method of claim 17, wherein:

supplying, from the transport, the electric power to the

fracturing pump transport comprises supplying the
electric power at the first voltage level from the trans-
port to the fracturing pump transport via a first circuit
breaker connector of a circuit breaker disposed on the
transport, and

supplying, from the transport, the electric power to the

second transport comprises supplying the electric
power at the first voltage level from the transport to the
second transport via a second circuit breaker connector
of the circuit breaker disposed on the transport.

19. The method of claim 17, further comprising:

receiving, via a first auxiliary power source connector

disposed on the transport, electric power from an
auxiliary power transport at the first voltage level; and
receiving, via a second auxiliary power source connector
disposed on the transport, electric power from a second
auxiliary power transport at the first voltage level.

20. The method of claim 19, further comprising:

stepping down, at the transport, the electric power from

the auxiliary power transport from the first voltage

level to at least one lower voltage level; and
supplying, from the transport, the electric power at the

lower voltage level to the power source of electricity.
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