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(57) Abréegée/Abstract:

A process plant includes a base having a plurality of module recelving areas, each area configured to recelve a supply module. At
least one of the recelving areas additionally configured to receive a blender. A plurality of interconnection pipings fixedly arranged
relative to the base. Each piping interconnecting each of the module recelving areas to each other; and connections on each of the
Interconnection pipings at each of the module recelving areas. Each connection configured to selectively connect and disconnect
either a supply module or blender within a respective module recelving area from its respective interconnection piping. A method of
processing a fracturing fluid is also included.
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(57) Abstract: A process plant includes a base having a plurality of module receiving areas, each area configured to receive a supply
module. At least one of the receiving areas additionally contigured to receive a blender. A plurality of interconnection pipings 1ix -
edly arranged relative to the base. Each piping interconnecting each ot the module receiving areas to each other; and connections on
cach of the interconnection pipings at each of the module receiving areas. Each connection configured to selectively connect and dis -
connect either a supply module or blender within a respective module receiving area from its respective interconnection piping. A
method of processing a fracturing fluid is also included.
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FRACTURING FLUID PROCESS PLANT AND METHOD THEREOF

BACKGROUND

(0001] In the drilling and completion industry, the formation of boreholes for the
purpose of production or injection of fluid is common. The boreholes are used for
exploration or extraction of natural resources such as hydrocarbons, oil, gas, water, and
alternatively for CO2 sequestration. To increase the production from a borehole, the
production zone can be fractured to allow the formation fluids to flow more freely from the
formation to the borehole. The fracturing operation includes pumping fluids at high pressure

towards the formation to form formation fractures. To retain the fractures in an open

condition after fracturing pressure is removed, the fractures must be physically propped open,

and therefore the fracturing fluids commonly include solid granular materials, such as sand,
generally referred to as proppants.

[0002] The granular material uscd for proppant can bc¢ brought to the borchole
location via road, rail, or water. Transportable silos containing the proppant are situated at an
area near the borehole and a conveyor belt system 1s used to deliver the proppant to a hopper,
which subsequently feeds to a blender as needed. The blender can also receive a number of
other materials including water and dry or fluidic chemical additives to create the fracturing
fluid. The additives are added by an operator or hopper, while the liquid materials are
delivered to the blender from a water source using hoses.

[0003] As time, manpower requirements, and mechanical maintenance issues are all
variable factors that can significantly influence the cost ettectiveness and productivity of a
fracturing operation, the art would be receptive to improved apparatus and methods for

processing fracturing fluids.

BRIEF DESCRIPTION

[0004] A process plant includes a base having a plurality of module receiving areas,
each area configured to receive a supply module, at least one of the receiving areas
additionally configured to receive a blender; a plurality of interconnection pipings fixedly
arranged relative to the base, each piping interconnecting each of the module recerving areas
to each other; and connections on each of the interconnection pipings at each ot the module
receiving areas, each connection configured to selectively connect and disconnect either a
supply module or blender within a respective module receiving area from its respective

interconnection piping.



[0005] A method of processing a fracturing fluid, the method includes providing a
water supply module, a chemical additive supply module, and a proppant supply module
within the module receiving areas of the base in the process plant; arranging a blender below
the proppant supply module; creating a gel by selectively opening and closing the
connections on the plurality of interconnection pipings to creatc a pathway from the water
supply module to the chemical additive supply module; and, selectively opening and closing
the connections on the plurality of interconnection pipings to create a pathway to deliver the
gel from the chemical additive supply module to the blender; and adding proppant from the
proppant supply module to the blender and mixing the proppant with the gel to form the
fracturing tluid.

[0006] A process plant comprises: a substantially planar base having a plurality of
~ module receiving areas including at least first, second, and third module receiving areas, the
second module receiving area disposed between the first and third module receiving areas,
each area of the plurality of module receiving areas configured to receive a supply module ot
a plurality of supply modules, respectively, at least one of the receiving areas additionally
configured to receive a blender; a plurality of interconnection pipings including at least
separate first, second, and third interconnection pipings fixedly integrated with the base, the
first interconnection piping interconnecting the first, second, and third module receiving areas
to each other, the second interconnection piping interconnecting the first, second, and third
module receiving areas to each other, and the third interconnection piping interconnecting the
first, second, and third module receiving areas to each other; connections on each of the first,
second, and third interconnection pipings at each of the first, second, and third module
receiving areas, each connection configured to selectively connect and disconnect either a
supply module amongst the plurality of supply modules or the blender within a respective
module receiving area from its respective interconnection piping; the blender including a
blender tub, the blender tub sized to receive and blend components from the plurality of
supply modules disposed respectively in the module receiving areas, the blender tub disposed
in and on one of the module receiving areas; a proppant supply module amongst the plurality
of supply modules, separate from the blender tub, disposed in a same module receiving area
as the blender tub, the proppant supply module having a silo, the silo arranged above the
blender tub and having an exit portion longitudinally aligned with an opening of the blender
tub, the exit portion arranged to directly dispense from the silo into the opening; and a first

centrifugal pump arranged on the base within the same module receiving area as the blender
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tub and proppant supply module, the first centrifugal pump configured to pump fracturing
fluid from the blender away from the base.

[0006a] A method of processing a fracturing fluid using the process plant of paragraph
[0006], the method comprising: providing a water supply module amongst the plurality ot
supply modules in the first module receiving area; providing a chemical additive supply
module amongst the plurality of supply modules in the second module receiving area;
providing the proppant supply module and the blender within the first, second, and third
module receiving areas area of the base in the process plant; arranging the blender tub below
the proppant supply module; creating a gel by selectively opening and closing the
connections on the first, second, and third interconnection pipings to create a pathway from
the water supply module to the chemical additive supply module; selectively opening and
closing the connections on the first, second, and third interconnection pipings to create a
pathway to deliver the gel from the chemical additive supply module to the blender; and
adding proppant from the proppant supply module to the blender tub and mixing the proppant
with the gel to form the fracturing fluid.

BRIEF DESCRIPTION OF THE DRAWINGS
'0007] The following descriptions should not be considered limiting in any way.
With reference to the accompanying drawings, like elements are numbered alike:

[0008] FIG. 1 shows a schematic diagram of an exemplary embodiment of a

fracturing fluid process plant;

[0009] FIG. 2 shows perspective view of an exemplary support structure, exemplary
blender tub, and an exit portion of an exemplary proppant silo tor the fracturing tluid process
plant of FIG. 1;

[0010] FIG. 3 shows a perspective view of an exemplary butterfly valve for the
proppant silo;

[0011] FIG. 4 shows a front view of an exemplary cone valve relative to a portion of
the proppant silo;

[0012] FIG. 5 shows a top view of an exemplary metering system for the proppant
s1lo;

[0013] FIG. 6 shows a perspective of an exemplary clamp with respect to the blender
tub;

[0014] FIG. 7 shows a cross-sectional view of an exemplary embodiment of a blender

tub and an exit portion of a silo;
2a
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[0015] FIG. 8 shows a cross-sectional view of another exemplary embodiment of a
blendcr tub and an ¢xit portion of a silo;

[0016] FIG. 9 shows a cross-scctional view of yct another exemplary cmbodiment of
a blender tub and an exit portion of a silo;

[0017] FIG. 10 shows a plan view of an exemplary embodiment of a base and
integrated piping for the exemplary process plant;

[0018] FIG. 11 shows a perspective view of another exemplary embodiment of a base
and 1ntegrated piping for the exemplary process plant; and

[0019] FIG. 12 shows a top plan view of yet another exemplary embodiment of a base

and mtegrated piping for the exemplary process plant.

DETAILED DESCRIPTION

[0020] A detailed description of one or more embodiments of the disclosed apparatus
and method are presented herein by way of exemplification and not limitation with reference
to the Figures.

[0021] FIG. 1 shows an overview of a fracturing fluid process plant 10. While the
plant 10 1s dcscribed for the preparation of slurry uscd as fracturing fluid, the plant 10 may
also be employed for the creation of other mixtures. The plant 10 includes a water supply
module 12, a chemical additive supply module 14, a proppant supply module 16, and a
blender 18. While water 1s specified as the liquid within the water supply module 12, it
should be understood that alternative liquids may be employed including treated water, a
water solution including water and one or more other elements or compounds, or another
liquid. The water supply module 12 includes water or treated water stored m a tank, silo, or
the hike situated at any location convenient to the plant 10. Alternatively, the water supply
can be brought to the site within a tanker truck, locomotive, etc. In an exemplary
ecmbodiment, the water supply module 12 1s seated on a base, platform, or trailer bed,
heremafter referred to as a “base”™ that will be further described below. Water from the water
supply module 12 1s directed to the chemical additive supply module 14 via a water line 20.
This process of delivering water to the chemical additive supply module 14 1s relatively
uncomplicated because water 1s a free-flowing liquid. The chemical additive supply module
14 1s typically a powder material and not capable of freely flowing through lines without the
addition of water. Like the water supply module 12, the chemical additive supply module 14
can be delivered to the site and seated upon the base of the fracturing fluid process plant 10.

The chemical additive can include any material, including food grade materials. When the
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water from the water line 20 18 added to the chemical additive supply module 14, a mixture
such as a gcl 1s formcd. Watcer from the watcr linc 20 and chemical additive from the
chcmical additive supply modulc 14 may be mixcd 1n a blendcer (not shown). The rcsultant
gel 18 capable of tflowing through a gel line 22. The gel line 22 1s attached to the blender 18.

[0022] Proppant, such as sand, which 1s also not capable of flowing through lines on
its own, 1s added directly to the blender 18 from the proppant supply module 16 to be
combined with gel from the gel line 22. In one exemplary embodiment, as will be further
described with respect to FIG. 2, the proppant is added directly to the blender 18 from a silo
24 mstead of being carried by a conveyor belt or delivered via a hopper. The combination of
proppant and gel within the blender tub 18 forms a fracturing fluid slurry that flows through a
slurry line 26 towards one or more high pressure pumps 28 for delivery into the borehole (not
shown). A centrifugal pump 30 1s used at the slurry line 26 for delivering the slurry from the
blender 18 to the pumps 28. The centrifugal pump 30 receives the fluid from the blender 18,
and converts rotational energy of the fluid, such as through the use of a pump impeller within
the centrifugal pump 30, to moving energy of the fluid towards the high pressure pumps 28.
While potentially unnecessary, centrifugal pumps 30 may also be employed at the water line
20 and gcl linc 22 as ncedced.

|0023] The tlow of water through the water line 20, gel through the gel line 22, and
slurry through the slurry line 26 may all be electrically controlled via a central control system
32. The control system 32 allows an operator to control actuated valving at the water hine 20,
gel line 22, and slurry line 26 to route the fluids as needed. The control system 32 may also
be 1n electrical communication with the water supply module 12, chemical additive supply
module 14, proppant supply module 16, and blender 18 for monitoring and metering each
material and controlling their combination. The control system 32 may additionally be m
communication with the high pressure pumps 28, or in communication with controls (not
shown) of the high pressure pumps 28. For example, a control of the high pressure pumps 28
may indicate to the control system 32 that more fracturing fluid 18 required, which in turn will
signal the production of additional fracturmg fluid slurry to the components of the fracturing
fluid process plant 10.

[0024] FIG. 2 shows a portion of the fracturing fluid process plant 10 mcluding
transportable silo 24. The fracturing fluid process plant 10 1n this exemplary embodmment 1s a
“thp up” electric fracturing fluid process plant in that the transportable silo 24 of the proppant
supply module 16 1s carried to the plant 10 and then “flipped up” to allow the proppant to
flow through an exit portion 34 of the silo 24 due to gravity. The silo 24 1s supported by a

A
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support structure 36, the support structure 36 including support beams 38 and a base 40. The
silo 24 includcs the cxit portion 34 substantially longitudinally aligned with a mouth or
opcning 42 of the blender tub 44. That 13, an output port 82 of the silo 24 1s vertically aligned
with the opening 42. In an exemplary embodiment, the exit portion 34 1s sized for situating
directly upon the opening 42. The blender tub 44 1s seated on a blender tub recerving area 46
of the base 40. The blender tub 44 1s thus supported on the base 40 of the support structure
36. At least one fluid connection piping 48 for introducing additional material, such as gel
from the gel line 22, into the blender tub 44, 1s integrated mto or fixedly secured to the base
40. Additionally, at least one fluid connection piping 50 for dehvering fracturing fluid slurry
from the blender tub 44 to the hydraulic high pressure pumps 28 (FIG. 1) 18 integrated into or
fixedly secured to the base 40. The above-described imndividual components as well as
additional components of the fracturing fluid process plant 10 will be further described
below.

[0025] The transportable silo 24 includes an upstream end 52 and a downstream end
54. The exit portion 34 1s located adjacent the downstream end 54. The upstream end 52
may include an accessible opening (not shown) for recerving proppant prior to delivery at the
location, or for rcfilling as nccded. The silo 24 1s dclivered to the fracturing fluid proccss
plant 10, and contains an amount of proppant, such as the quantity required for preparing the
slurry, or more or less than the quantity required for preparing the slurry. The control system
32 can be used to control the amount of proppant added to the blender tub 44 at any particular
time.

[0026] While the proppant contained within the silo 24 1s typically sand, the
fracturing fluid fracturing process plant 10 1s not limited to a sand-filled silo. Other
proppants storable within the silo 24 include, but are not hmited to, glass beads, sintered
metals, walnut shells, etc.  Also, while the silo 24 disclosed herein 1s described for carrying
proppant, other materials for a fracturing fluid slurry may be stored within the silo 24,
although the exit portion 34 would have to be designed to allow for the proper exit of a
material, such as fluidic material or a powder material, to be properly dispensed from the silo
24,

[0027] The silo 24 includes a storage tank portion 56 directly connected to the exit
portion 34 and upstream of the exit portion 34, such that proppant material upstream of the
exit portion 34 can readily flow downstream due to gravity towards the exit portion 34 when
the silo 24 1s 1n an upright or tilted position. The exit portion 34 mcludes a tapered surface

58, such as a cone shape, which assists 1n mating with the blender tub 44 1 one exemplary
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embodiment. The tapered surface 58 of the exit portion 34 also allows for a limited and
controllcd cgress of the proppant from the storagc tank portion 56 into the blendcer tub 44. To
prcvent premature delivery of the proppant from the storage tank portion 56 to the blender
tub 44 and to prevent over-filling the blender tub 44 at any one time, a selective blocking
member 102, such as a gate, valve, and/or metering system can be further included within the
stlo 24.

[0028] A gate can be positioned in the exit portion 34, or between the exit portion 34
and the storage tank portion 56. In an exemplary embodiment, the gate may mclude a
buttertly valve 60, as shown 1n FIG. 3, to 1solate or regulate flow from the storage tank
portion 56 to the blender tub 44. The butterfly valve 60 can enable quick shut off of flow.
The buttertly valve 60 mcludes a disk 62 as a flow closure member and at Ieast one stem 64
for supporting the disc 62 relative to an iterior of the silo 24. The interior of the silo 24 into
which the butterfly valve 60 can be installed includes a seat 66 having an interference fit
between an edge of the disc 62 and the seat 66 to affect a successful closure. While the
butterfly valve 60 may be electrically controlled, such as via control system 32, an operator
portion 68, typically a lever, should be further included to manually adjust or close the valve
60 as nccessary.

[0029] As shown m FIG. 4, the exit portion 34 of the silo 24 may alternatively or
additionally include a cone valve 70 that can be electrically or mechanically actuated to
release the proppant from the silo 24 to the blender tub 44. A cone valve 70 include a cone-
shaped closure assembly 72 having a closure operating member 74 1n the form of a probe,
which is raised or lowered by an actuator (not shown). Depending on the material used as
proppant, a cone valve 70 can assist in preventing bridging or segregation within the silo 24.

[0030] The silo 24 may incorporate a metering system to dole out a selected amount
of proppant to the blender tub 44. FIG. 5 shows an exemplary metering system 76 1n the
form of a variable aperture device where an aperture 18 varied 1n size by moving a plurality of
overlapping plates 77, 78. First plate 77 mcludes a first set of apertures 79, and second plate
78 mncludes a second set of apertures 80. When at least one of the first and second plates 77,
78 1s moved relative to the other of the first and second plates 77, 78, the size of the available
aperture 18 altered. Such a metering system 76 can be mcluded at the output port 82 of the
exit portion 34 at the downstream end 54 of the silo 24, or be included within the cone valve
70 or other valving structure of the silo 24. Any of the above-described gates, valves, and

metering systems, as well as other selective blocking members 102, can be used separately or
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in combination within the silo 24 depending on customer requirements for a particular job or
the typc of proppant containcd within the silo 24.

[0031] Othcr possiblc componcents for the silo 24 that arc not shown includc, but arc
not limited to, a vent pipe or venting structure at an upstream end 52 of the silo 24, ladder and
ladder cage with handrails, catwalks, level indicators, view glass, and pressure release valve.

[0032] The transportable silo 24 of the proppant supply module 16 1s tilted upward to
rest 1n a tilted or an upright position within the support structure 36 as shown in FIG. 2. In an
alternative exemplary embodiment, some of the support beams 38 may be disposed about the
silo 24 prior to thpping up the silo 24 into the upright position, while some or a portion of the
support beams 38, such as receiving rods, can be fixedly attached to the base 40 for alignment
and receipt of the remainder of the support beams 3&. In yet another exemplary embodiment,
the base 40 includes apertures (not shown) for receiving support beams 38 that surround the
silo and are alignable within the apertures of the base 40. Once the silo 24 1s in the tilted or
upright position, the support structure 36 maintains the silo 24 1 a fixed position relative to
the base 40. The support structure 36 may include a plurality of vertical support bcams 84
and a plurality of cross beams 86 that interconnect adjacent vertical support beams 84. The
cross bcams 86 may be straight or have a curved shapc.

[0033] As previously described, the base 40 includes piping, including first piping 48,
for delivering components, other than components dispensed from the silo 24, to the blender
tub 44. These other components include components necessary for blending with the
proppant to form the slurry used as a fracturing fluid, and thus the first piping 48 1s attached
to gel line 22. The piping also includes second piping 50 for attachment with the slurry line
26, for delivering the slurry from the blender 18 to the high pressure pumps 28. In the
exemplary embodiment of the fracturing fluid process plant 10, the piping 48, 50 includes
rigid or at least substantially inflexible tubing or tubing pieces that are interconnected by tees
and elbows as neceded. The piping design allows for long-term purposes or a substantially
permanent design that eliminates the need for dragging, lifting, and aligning flexible hoses
during sct-up of the fracturing fluid process plant 10. By fixedly positioning the piping 48,
50 relative to and onto the base 40 relative to the blender tub recerving area 46, set-up time 1s
reduced. The piping 48, 50, may further include centrifugal pumps 30 as needed for directing
the fluids to and from the blender tub 44. As will be further described below, the base 40
further includes additional piping extending from the blender 18 to the water supply module
12 as well as piping interconnecting the water supply module 12 and the chemical supply

module 14. In one exemplary embodiment, the piping on the base 40 1s arranged such that
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the water supply module 12 and the chemical supply module 14 may be interchangeably
situatcd on the basc 40 sincc the piping includes conncction points at cach modulc 12, 14, 16
allowing for fluid to bc¢ routcd to and from any of the modulcs 12, 14, 16.

10034| With respect to the piping 48, 50, the piping 4%, 50 can be integrally
connected to the blender tub 44, or can be connected to the blender tub 44 using clamps, such
as, but not mited to, clamp 88 shown 1 FIG. 6, to complete the process plant 10. The
exemplary clamp 88 includes clamp portions 90, 92 that secure the piping 48 or 50 to a
connection 94 on the blender tub 44. The clamp portions 90, 92 are securable together with
fasteners such as screw 96 and nut 98, and may further secure a seal 100 or other gasket or
connector there between. While an exemplary clamp 88 1s shown, other quick connectors are
also usable to secure the piping 48, 50 to a connection 94 on the blender tub 44. Because the
piping 48, 50 1s already positioned on the base 40, the assembly process of the processing
plant 10 15 quick, efficient, and does not require manipulating unwieldy hoses. Morcover, if
the blender 18 1s already positioned on the base 40 with the piping 48, 50 connected thereto,
then the silo 24 only needs to be tipped 1 place onto the support structure 36 to complete the
fracturing fluid process plant 10. The connection 94 or a connection 1n the piping 48, 50
furthcr includcs an actuatablce valve to open and closc the pathway between the piping 48, 50
and the blender tub 44 as needed.

|0035] The blender tub 44 1s sized for receiving and blending the components of the
fracturmg fluid slurry. In one exemplary embodiment, because the silo 24 1s designed to seat
directly on top of the opening 42 of the blender tub 44, the blender tub 44 1s closed oft by the
silo 24 so that components of the fracturing fluid cannot escape the blender tub 44 during
blending. In an exemplary embodiment, the blender tub 44 1s fitted onto the exit portion of
the sand silo 24 prior to being set up onto the base 40. That 1s, the transportable silo 24
includes the blender tub 44 secured at 1ts downstream end 54 during transport. When at the
site, the blender tub 44 and silo 24 can be tilted onto the base 40 1n unison, and then the pipes
4%, 50 can be connected to the blender tub 44 using connections such as, but not limited to,
the clamp shown 1 FIG. 6 to complete the rig up process. In another alternative exemplary
embodiment, the blender tub 44 1s situated on the base 40 of the support structure 36 awaiting
the transportable silo 24. The opening 42 of the blender tub 44 includes a smaller opening
mouth than a diameter of the storage tank portion 56 of the silo 24, but a diameter of at least
on¢ portion of the exit portion 34 of the silo 24 1s smaller than the opening 42 1n order to
dispense the contents of the silo 24 into the blender tub 44 without spilling. The selective

blocking member 102 can be utilized by an operator to lmit the quantity of material
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dispensed from the silo 24 into the blender tub 44, and to adjust the rate of flow of the
proppant supply 16 dispcnscd from the silo 24 into the blendcer tub 44.

[0036] Whilc m onc cxemplary cmbodiment, the silo 24 1s arranged above the
opening 42 of the blender tub 44, such an embodiment would likely require a cover or closing
member (not shown) for the opening 42 during blending. To eliminate the need for such a
cover, n another exemplary embodiment, the blender tub 44 includes an engagement feature
for engaging with an engagement feature of the silo 24 to provide a connection there
between. The engagement feature of the silo 24 can be mcluded on the tapered surface 58 of
the exit portion 34 of the silo 24. With reference to FIG. 7, the engagement features can
include at least one protrusion or indentation, snap-fit connection, ¢tc. In an exemplary
embodiment, the engagement features 104 include protrusions 106 on one of the exit portion
34 and blender tub 44 that align with slotted indentations 108 1n the other of the exit portion
34 and blender tub 44. With reference to FIG. 8, engagement features 110 can include
apertures 112 through one or both of the blender tub 44 and exit portion 34 for receiving a
bolt, screw, or other fasteners 114. In addition to providing a fixed connection between the
blender tub 44 and the silo 24, as shown 1 FIG. 9, a seal 116 can surround one or both of the
blendcr tub opcening 42 and the cxit portion 34 to cnsurc a scalcd conncction there between,
thus preventing any of the materials from exiting the blender tub 44 durmg blending through
the use of a mixing apparatus 118, such as blender blades or the like within the blender tub
44

[0037] While only one blender 18 1s depicted in FIG. 1, in another exemplary
embodiment, any of the modules 12, 14, 16 can include or be seated upon a blender tub, such
as another blender tub 44, for mixing a subset of the materials used 1n a fracturing fluid. The
blender tubs 44 can be connected via piping on the base 40 such that the fracturing fluid or
portions thereof can be routed between blender tubs 44 as needed using actuated valves
within the piping. In yet another exemplary embodiment, the silo 24 can be removed from
the blender tub 44 and subsequently another silo 24 including a different material can be
tlipped above or onto the blender tub 44 to dispense another, different component of the
fracturing fluid into the blender tub 44. In any of these embodiments, the units can be
clectric to allow for casy control of the materials from one blender tub 44 or silo 24 to
another blender tub 44 or location through the use of control system 32.

[0038] With reference now to FIGS. 10-12, exemplary embodiments of the base 40
including integrated pipmg 150 1s shown. The base 40 includes a first end 152 and an
opposite second end 154. The base 40 may be a trailer bed including wheels (not shown) that
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1s towable by a truck. The base 40 may alternatively be a train flatbed car or other platform
surfacc. When the basc 40 1s a movablc surfacc, likc a trailcr bed or tlatbed, the first cnd 152
or sccond cnd 154 1s a Icading cnd of the basc 40 whilc the other of the first end 152 or
second 154 15 a trailling end. The base 40 further mncludes a first side 156 and an opposmg
second side 158 interconnecting the first and second ends 152, 154. The base 40 includes the
blender tub receiving area 46, which thus incorporates an area for receiving the proppant
supply module 16 on the base 40. While the blender tub recerving area 46 1s shown adjacent
the first end 152 of the base 40, the blender tub receiving area 46 may alternatively be
positioned adjacent the second end 154 of the base 40 or 1n a central location of the base 40.
The blender tub receiving area 46 of the base 40 1s a first module receiving area 160. The
base 40 further includes a second module receiving arca 162 adjacent the first module
receiving arca 160, and a third module receiving areca 164 between the second module
receiving area 162 and the second end 154 of the base 40. For exemplary purposes only, the
water supply module 12 may be located in the third module receiving arca 164 of the base 40
and the chemical additive supply module 14 may be located m the second module receiving
arca 162 of the base 40. Together, the modules 12, 14, 16, blender 18 and base 40 with
intcgratcd pipmg 150 form a fracturing fluid proccess plant 10 capablc of producing fracturing
fluid. Regardless of the position of the modules 12, 14, 16 with respect to the base 40, the
integrated piping 150, which extends between and provides connection points to all ot the
tirst, second, and third module receiving arcas 160, 162, 164, allows the fluid to flow to and
from the modules 12, 14, 16 as needed. The piping 150 includes first interconnection piping,
166, second interconnection piping 168, and third interconnection piping 170. Each of the
first, second, and third interconnection pipings 166, 168, 170 extend from the first module
recerving area 160 to the third module receiving area 164. Each of the first, second, and third
interconnecting pipings 166, 168, 170 includes first, second, and third connections that
connect respectively to first, second, and third modules within the first, second, and third
module receiving arcas 160, 162, 164. That 1s, the first interconnection piping 166 includes
first, second, and third connections 172, 174, 176, the second interconnection piping 168
includes first, second, and third connections 178, 180, 182, and the third interconnection
piping 170 includes first, second, and third connections 184, 186, 188. The connections 172-
188 are configured to be openable and closable as needed to create the desired paths between
modules. Each of the connections 172-188 include the physical structure necessary to
connect the respective pipings 166, 168, 170 to the supply module or blender contaimned

within the respective module receiving arca 160, 162, 164, such as, but not limited to, the
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clamp 88 shown m FIG. 6. Each, or at Iecast some, of the connections 172-188 further
includcs at Icast onc an actuatablc valve, shown demonstratively as 190.

[0039] In the 1llustratcd cmbodiment, the first intcrconncction piping 166 cxtends
adjacent the first side 156 of the base 40, the third interconnection pipmg 170 extends
adjacent the second side 158 of the base 40, and the second interconnection pipmg 168
extends between the first and third interconnection piping 166, 170. Each of the first, second,
and third mterconnection pipings 166, 168, 170 1s connected to mlet and outlet piping to
route fluid mto the base 40 and direct tfluid away from the base 40, respectively. More
specifically, the first interconnection piping 166 1s connected to first nlet piping 192 and first
outlet piping 194, the second interconnection piping 168 18 connected to second inlet piping
196 and second outlet piping 198, and the third mterconnection piping 170 1s connected to
third inlet piping 200 and third outlet piping 202. Each of the inlet and outlet pipings 192-
202 include connections shown collectively as 204 that are openable and closable as needed.
The mlet and outlet pipings 192-202 can further include actuatable valves, similar to
actuatable valve 190 located on convenient positions along the pipings 192-202 thereof, such
as adjacent their respective imterconnection pipings 166, 168, 170.

[0040] Whalc FIG. 10 shows the¢ inlct and outlct pipings 192-202 adjaccnt the first
end 152 of the base 40, the mlet and outlet pipings 192-202 may alternatively be located at
various locations along a length of the base 40. Also, while the inlet pipmgs 192, 196, 200
are depicted as extending in from the first side 156 of the base 40 and the outlet pipings 194,
198, and 202 are depicted as extending out from the second side 158 of the base 40, other
arrangements may be incorporated. Further, while only one inlet and outlet piping 192-202 1s
shown for each iterconnection piping 166, 168, 170, additional inlet and outlet pipings can
be provided. Depending on specific job requirements, actuatable valves 190 are mstalled at
the connections 172-188 and elsewhere along the mterconnection pipings 166, 168, 170 and
inlet and outlet pipings 192-202 as needed to provide for routing of the fluids between the
modules 12, 14, 16, blender 18 and to and from the base 40.

[0041] Thus, the integrated piping 150 allows for a wide variety of operational
functions. In addition to the method of producing fracturing fluid as described above with
respect to FIG. 1 with the modules 12, 14, 16 providing materials to the blender 18, the inlet
piping 192, 196, 200 may also provide materials to the blender 18 or to the modules 12, 14,
16 themselves. Materials from any of the modules 12, 14, 16 or a combination thercot may
be redirected from the base 40 via the outlet piping 194, 198, 202 to another base as needed
or to the pumps 28 shown m FIG. 1. Also, any of the modules 12, 14, 16 could be replaced
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with another of the modules 12, 14, 16 during operation, and any of the modules 12, 14, 16
could bc cquipped with a blender 18 as neccded. Whilc three module recciving arcas 160,
162, 164 arc dcpicted, the basc 40 may includc additional modulc recciving arcas and be
equipped with additional interconnection piping and mlet and outlet piping as needed. Also,
as shown 1n FIG. 12, the base 40 may be divided into base units 206 each mcluding a sub
section of the interconnection piping 166, 168, 170 and each including at least one module
receiving area 160, 162, 164 such that when the base units 206 are placed adjacent to one
another to form the base 40, the sections of the interconnection piping 166, 168, 170 are
connected to form the integrated piping 150 as shown mn FIG. 10. Thus, the process plant 10
provides great flexibility in accommodating different requirements and sizes for frac jobs as
well as other processing jobs.

[0042] Thus, an integrated silo 24, blender tub 44, and support structure 36 with
piping system 48, 50 has been described that allows for a creation of an integrated fracturing
fluid process plant 10 which requires minimal operators on the equipment, as well as
reducing overall structure that is required to process fracturing fluid, thus potentially
decreasing maintenance costs and reducing time for set-up. A process plant 10 has been
furthcr described that provides flexibility to mect the demands of varying opcrational
requirements.

10043 | While the invention has been described with reference to an exemplary
embodiment or embodiments, 1t will be understood by those skilled 1n the art that various
changes may be made and equivalents may be substituted for elements thereot without
departing from the scope of the invention. In addition, many modifications may be made to
adapt a particular situation or material to the teachings of the invention without departing
from the essential scope thercof. Therefore, it 18 intended that the invention not be hmited to
the particular embodiment disclosed as the best mode contemplated for carrying out this
invention, but that the mmvention will include all embodiments falling within the scope of the
claims. Also, 1n the drawings and the description, there have been disclosed exemplary
embodiments of the mmvention and, although specific terms may have been employed, they
are unless otherwise stated used 1n a generic and descriptive sense only and not for purposes
of limitation, the scope of the invention therefore not being so limited. Morcover, the use of
the terms first, second, etc. do not denote any order or importance, but rather the terms first,
second, etc. are used to distinguish one element from another. Furthermore, the use of the
terms a, an, ¢tc. do not denote a limitation of quantity, but rather denote the presence of at

least one of the referenced item.
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What is claimed is:

1. A process plant comprising:

a substantially planar base having a plurality of module receiving areas including at
least first, second, and third module receiving areas, the second module receiving area
disposed between the first and third module receiving areas, each area of the plurality of
module receiving areas configured to receive a supply module of a plurality of supply
modules, respectively, at least one of the receiving areas additionally configured to receive a
blender;

a plurality of interconnection pipings including at least separate first, second, and
third interconnection pipings fixedly integrated with the base, the first interconnection piping
interconnecting the first, second, and third module receiving areas to each other, the second
interconnection piping interconnecting the first, second, and third module receiving areas to
each other, and the third interconnection piping interconnecting the first, second, and third
module receiving areas to each other;

connections on each of the first, second, and third interconnection pipings at each of
the first, second, and third module receiving areas, each connection configured to selectively
connect and disconnect either a supply module amongst the plurality ot supply modules or
the blender within a respective module receiving area from its respective interconnection
piping;

the blender including a blender tub, the blender tub sized to receive and blend
components from the plurality of supply modules disposed respectively in the module
receiving areas, the blender tub disposed in and on one of the module receiving areas;

a proppant supply module amongst the plurality of supply modules, separate trom the
blender tub, disposed 1n a same module receiving area as the blender tub, the proppant supply
module having a silo, the silo arranged above the blender tub and having an exit portion

longitudinally aligned with an opening of the blender tub, the exit portion arranged to directly

dispense from the silo into the opening; and
a first centrifugal pump arranged on the base within the same module receiving area
as the blender tub and proppant supply module, the first centrifugal pump configured to pump

fracturing fluid from the blender away from the base.
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2. The process plant of claim 1, further comprising outlet piping connected to at least
one of the plurality of interconnection pipings, the outlet piping arranged to direct fluid from
the blender away from the base, the outlet piping including a connection configured to

selectively prevent and allow egress of fluid from its respective interconnection piping.

3. The process plant of claim 2, further comprising a pressurizing pump, the outlet

piping delivering fracturing fluid from the first centrifugal pump to the pressurizing pump.

4, The process plant of claim 2, wherein the outlet piping is arranged to direct fluid from

one of the plurality of interconnection pipings to another base.

5. The process plant of any one of claims 1 to 4, further comprising inlet piping
connected to at least onc of the plurality of interconnection pipings, the inlet piping arranged
to direct fluid to the base, the inlet piping including a connection configured to selectively

prevent and allow entry of fluid into its respective interconnection piping.

6. The process plant of any one of claims 1 to 5, wherein each connection includes an
actuatable valve to selectively connect and disconnect either one of the plurality of supply
modules or the blender within a respective module receiving area from its respective

interconnection piping.

7. The process plant of any one of claims 1 to 6, further comprising a water supply
module and a chemical additive supply module amongst the plurality of supply modules, the
water supply module in the first module receiving area and the chemical additive supply
module 1n the second module receiving area, the first interconnection piping delivering water

from the water supply module to the chemical additive supply module to create a gel.

8. The process plant of claim 7, wherein the blender tub is disposed in the third module
recerving area and arranged to recetve proppant from the silo also in the third module

recelving area, the second interconnection piping delivering the gel to the blender tub to mix

with the proppant.

0. The process plant of any one of claims 1 to 8, wherein the interconnection pipings are

substantially inflexible.
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10.  The process plant of any one of claims 1 to 9, wherein the exit portion of the silo 1s

configured to engage with the opening of the blender tub and 1s fixedly secured thereto

thereon.

11.  The process plant of any one of claims 1 to 10, further comprising a support structure
extending from the base, the support structure including support beams at least partially

surrounding at least one of the module receiving areas.

12.  The process plant of any one of claims 1 to 11, wherein the base 1s a flatbed for a

trailer or train.

13.  The process plant of any one of claims 1 to 12, further comprising a second

centrifugal pump on at least one of the plurality of interconnection pipings.

14. A method of processing a fracturing fluid using the process plant of claim 1, the
method comprising:

providing a water supply module amongst the plurality of supply modules in the first
module recelving area;

providing a chemical additive supply module amongst the plurality of supply modules
in the second module receiving area;

providing the proppant supply module and the blender within the first, second, and
third module receiving areas area of the base in the process plant;

arranging the blender tub below the proppant supply module;

creating a gel by selectively opening and closing the connections on the first, second,
and third interconnection pipings to create a pathway from the water supply module to the
chemical additive supply module;

selectively opening and closing the connections on the first, second, and third
interconnection pipings to create a pathway to deliver the gel from the chemical additive
supply module to the blender; and

adding proppant from the proppant supply module to the blender tub and mixing the

proppant with the gel to form the fracturing fluid.

15.  The method of claim 14, further comprising fixedly securing outlet piping to at least
one of the piping interconnection pipings and directing fracturing fluid away from the blender

using the outlet piping and the first centrifugal pump.

15
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