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1

TRANSPORTABLE WATER INJECTION PLANT
BACKGROUND OF THE INVENTION

2
receiving water therefrom, discharge conduit means
mounted on the foundation coupled to the water outlet
and adapted to be readily detachably coupled to an
associated water injection well for injecting water into

The present invention relates to water injection 5 the underground formation, control means carried by
plants for secondary recovery of oil from underground  the foundation and coupled to the pumping mechanism
formations which are penetrated by oil recovery wells  for controlling the operation thereof, and connection
and water injection wells, the recovery process involv-  means carried by the foundation for readily detachably
ing injection of water under pressure into the formation connecting said pumping mechanism and the control
to force oil to the oil recovery wells, all in a weli-known 10 means to an external source of power for operation of
manner. The invention may also be used to inject water the water injection plant.
into underground formations or storage areas for water It is another object of this invention to provide a
disposal purposes. Prior art water injection plants have portable water injection plant of the type set forth,
been in the form of permanent installations at or near a wherein the equipment mounted on the portable foun-
water injection well site, the plants including pumping 15 dation is completely enclosed within a thermally insu-
mechanism and associated plumbing and electrical net- lated housing.
works, all of which were mounted on a permanent In connection with the foregoing objects, it is another
concrete foundation and preferably enclosed in a suit-  ;phie0t of this invention to provide a portable water
able housing or building. In such prior art water injec- ;o ion plant of the type set forth, wherein the intake
tion plants, when the secondary recovery operatlon 18 20 onduit means are adapted to be readily detachably
completed, the plants hay eto be-dlsmanyled in order to coupled in parallel to a plurality of associated water
be remc')ved frpm the site, leaving bel_und a concrete sources, and the discharge conduit means are adapted to
foundation ‘."h‘Ch must somehow be disposed of, usu- be readily detachably coupled in parallel to a plurality
ally at considerable expense. The plant must then be of associated water injection wells
reassembled in order to be used at another location and 25 Still another obiect of this inver‘xtion is to provide a
the cost of assembly and disassembly is then repeated. ortable water inj.(]e ction plant which com risle):s a basic

The concept of portable foundations for machinery is plant module of the t I; set forth. an dpat least one
known in the prior art as illustrated, for ;e‘:l(ampltle\,r in U.?. :uxiliary plant mo dule}:,phaving pur;lping mechanism

A . i . T. in on V. . . - 5 4
l1);1;7.1\11(3)ut2 ’?lzz’i?)i’clzls;t]eﬁlazonst geeﬁa;plﬁied toowa%el" 3p intake conduit means, discharge conduit means and
injection plants for oil field operations. Furthermore, connection means, and further including means readily
the ;;rior art portable 1for.i}ndation of thlc: Ii,larkin 1];l)atent ?;tf}?:";::500?;F;i::gcg:ﬁii‘iltx;ﬁ:‘;ﬁ;‘:ﬁﬁigggﬁ?gﬁ;ﬁ’ﬁs
simply comprises a platform upon which machinery . o I ] -
ma)ll) rest in the field, and does not avoid the problem of a}‘t:lybcqup‘lil.nghthe auxﬂlgry dlscharge}fongult }:neans to
ﬁleld asser}x:bly and disasfiemgly of equiplzll.ent tolforlm a 35 fng czi;:ci;;co ?ilglz ;c:rlt :blltem\::?es; Klj :ggoz tp 1: lﬁu;lnf}:

ant such as a waterflood or water disposa ant, X . -
vpvhich may include a considerable amount gf plunI:bing ble vz;l}':ed blfv’ varying the number of auxiliary plant mod-
; iroui ules thereof. :
and electrical circuitry. Further features of the invention pertain to the partic-
BRIEF SUMMARY OF THE INVENTION 40 ular arrangement of the parts of the portable water

In the present invention there is provided a water  injection plant whereby the above-outlined and addi-
injection plant which is of preassembled modular con-  tional operating features thereof are attained.
struction and which is fully portable, so that entire plant The invention, both as to its organization and method
modules may readily be moved from site to site without of operation, together with further objects and advan-
any assembly or disassembly, the only on-site operations 45 tages there;of, wﬂl. best_ be understood by reference to
necessary being the coupling of the plant modules to the the following specification taken in connection with the
on-site well, water source and power source. accompanying drawings.

It is a general object of the present invention to pro- BRIEF DESCRIPTION OF THE DRAWINGS
vide a portable water injection plant which is prewired . . . .
and preplumbed and which is constructed as an inte- 50  FIG. 1is a perspective view of a basic portable water
grated basic unit, the invention also including auxiliary =~ injection plant unit constructed in accordance with and
integrated water injection plant units or modules which embodying the features of the present invention, as
may be interconnected with a basic unit in the field to installed in the field and coupled to a water injection
increase the total pumping capacity of the entire water well and a water source;
injeciion plant. 55 FIG. 2 is an enlarged side elevational view of the

It is an important object of the present invention to portable water injection plant of FIG. 1;
provide a portable water injection plant for secondary FIG. 3is a further enlarged view in horizontal section
recovery of oil from an underground formation pene- taken along the line 3—3 in FIG. 2 and illustrating the
trated by oil recovery wells and water injection wells, equipment mounted on the portable foundation;
said water injection plant comprising a portable founda- 60  FIG. 4 is an enlarged view in horizontal section taken
tion adapted to be moved to and from a water injection along the line 4—4 in FIG. 2, illustrating the construc-
well site and to rest upon the ground thereat, pumping tion of the portable foundation of the water injection
mechanism mounted on the foundation and having a.  plant of the present invention, with portions of the foun-
water inlet and a water outlet and operable for moving dation broken away more clearly to show the construc-
water under pressure from the water inlet to the water 65 tion thereof: and

outlet, intake conduit means mounted on the foundation
and coupled to the water inlet and adapted to be readily
detachably coupled to an associated source of water for

FIG. 5 is a view similar to FIG. 3, showing an auxil-
iary water injection plant module for use in combination
with the basic unit of FIGS. 1 through 4.
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3 4
The base plate 31, the beams 32 through 37 and the
DESCRIPTION OF THE PREFERRED : . -
fied
EMBODIMENTS deck 38 are all interconnected to form a rigid unifie

In FIG. 1 there is illustrated the field site of a water

structure, the parts preferably being bolted together.
However, it will be understood that the members of the

injection well for use in secondary recovery of cil from 5 portable foundation 30 could also be secured together
an underground formation. At the site is located a water by other suitable fastening means such as rivets, weld-
injection well, generally designated by the numeral 10, ing or the like. The base plate 31 provides a broad bear-
including a derrick 11 and a drilling platform 12 and a ing surface for the portable foundation 30 so that it may
well casing or pipe 13, all of well-known standard con- be placed upon soft soil or uneven surfaces with a mini-
struction. The water injection well 10 is connected by a 10 mum of sinkage. ‘
water pipe 14 to a basic portable water injection plant Mounted on the portable foundation 30 and com-
unit or module, generally designated by the numeral 20, plet'ely encompassing the deck 38 is a housing, genera!ly
constructed in accordance with and embodying the designated by the numeral 40, which preferably in-
features of the present invention. The basic water injec- cludes a pair of opposed upstanding rectangular parallel
tion plant module 20 is in turn connected by a water 13 sndq walls 41 and 42, respectively secured to the side
pipe 16 to a water storage tank 15, which is illustrated as peripheral beams 32 and extending upwardly therefrom,
being located closely adjacent to the injection well 10. and a pair of opposed rectangular parallel end walls 43
It will be understood that in accordance with standard and 44 interconnecting the side walls 41 and 42 at the
secondary recovery procedures, the water injection opposite ends thereqf, with the end wall 43 being se-
plant module 20 operates to pump the water under 20 cureq to the end perlpher?ll beam 32, and thg end \.vall
pressure from the tank 15 into the injection well 10 for 44 being secured to the adjacent ends of the side perlph—
flooding the underground formation and driving the eral beams 32 and central beam 33. Interconnecting the
underground oil deposits toward an oil recovery well or walls 41 through. 44 at the upper edges ther;of and
wells. It will also be understood that, in normal second- completely covering the Space therebe?ween is a flat
. L 25 rectangular top wall 45 which is substantially congruent
ary recovery operation, an array of water injection ith the deck 38. The housine 40 b ided with
wells 10 is arranged in a predetermined formation with with the dec - e nousing 29 may be provided wi
: - . one or more access doors 46 formed in one or more of
respect to the underground oil formation and with re- the walls 41 through 44
spect to th? oil recovery wells for optimizing the ?fﬁ' Prefefably, the walls 4.1-1 through 45 are all thermally
crency of011' recovery from the underground formation. 30 insulated by suitable means to protect the equipment
The water Injection plant mgdule 20 may, of course, within the housing 40 from temperature extremes, and
also be used to inject water into underground forma- to prevent freezing of water as it is processed through
tions or cavities for other purposes, e.g., water disposal. the portable water injection plant module 20. In this
While the water tank 15 has been illustrated as being regard, suitable heating means (not shown) may be
disposed closely adjacent to the water injection well 10, 35 provided within the housing 40, for maintaining the
it will be understood that the water could also be piped temperature inside the housing 40 well above the freez-
to the well site from a distant reservoir. . ing point of water. Suitable electric lighting means (not
Referring now to FIGS. 2 through 4 of the drawings, shown) may also be provided in the housing 40. Formed
the construction of the portable basic water injection in an aperture in the side wall 42 is a sleeve or bushing
plant module 20 will be described in detail. The basic 49 47 for a purpose to be described more fully below.
module 20 includes a portable foundation, generally A pump, generally designated by the numeral 50, is
designated by the numeral 30, preferably constructed of mounted on a pair of parallel spaced-apart mounting
steel. The foundation 30 includes a flat rectangular base rails 51 which are fixedly secured to the upper surface
plate 31 on which is disposed a network of stee] H- of the deck 38 adjacent to the right-hand end thereof, as
beams, including three peripheral beams 32 respectively 45 viewed in FIG. 3, and generally midway between the
extending along the opposite side edges and one end side walls 41 and 42 substantially parallel thereto. The
edge of the base plate 31, a central heavy beam 33, pump 50 is fixedly secured to the mounting rails 51 by
disposed substantially midway between the side periph- suitable means, the pump 50 having a drive shaft 52
eral beams 32 and parallel thereto and extending from a fixedly secured adjacent to one end thereof to a drive
pomt adjacent to the open ends of the side peripheral 50 wheel 53 and provided at the other end thereof with a
beams 32 to a point about midway between the ends lubricating mechanism 54. The pump 50 is provided
thereof. Two heavy end beams 34 respectively extend with a water inlet pipe 55 and a water outlet pipe 56,
from the two side peripheral beams 32 to the central both the inlet and outlet pipes 55 and 56 preferably
beam 33 substantially normal thereto and adjacent to being provided with dampeners as at 57.
the open end thereof, the other end of the central beam 55  The drive wheel 53 is coupled by a drive belt 59 10 a
33 being connected to the side peripheral beams 32 by sheave 62 fixedly secured to the output shaft 61 of a
two intermediate beams 35 which are parallel to the end drive motor 60, which motor is also mounted upon and
beams 34. Respectively connected to the intermediate fixedly secured to the mounting rails 51. Preferably, the
beams 35 on either side of the central beam 33 and drive motor 60 is a 100 hp, 3 phase, 60 cycle, 460 volts
parallel thereto are two small longitudinal beams 36 60 electric motor. It will be understood that the mounting
which extend to the end peripheral beam 32. A plurality rails 51 serve to reinforce the deck 38, and also serve to
of small transverse beams 37 interconnect the longitudi- distribute the weight of the pump 50 and drive motor 60
nal beams 36 with each other and also interconnect the along the portable foundation 30. In operation, the
longitudinal beams 36 and the central beam 33 with the pump 50 operates in a well-known manner to move
side peripheral beams 32. Overlying the network of 65 water under pressure from the water inlet pipe 55 to the

beams 32 through 37 and fixedly secured thereto and
substantially congruent with the base plate 31 is a rect-
angular deck 38.

water outlet pipe 56.
The water inlet pipe §5 of the pump 50 is coupled to
and communicates with a relatively large-diameter
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5
water intake manifold or header conduit 70 mounted on
the portable foundation 30, the header conduit 70 also
being coupled to and communicating with a water
source conduit 73 which projects through the sleeve 47

such as heating and lighting equipment, and may also be
utilized to provide remote control of valves and the
like. '

6
In operation, the pump 50 is driven by the electric
drive motor 60 to pump water from the tank 15 through
the water intake header conduit 70 and the water inlet
pipe 55 through the pump 50 to the water outlet pipe 56

in the housing side wall 42, and is provided at the distal 5 and water discharge header conduit 75 and thence to
end thereof with a coupling flange for coupling to the the water injection wells 10 via the well outlet pipes 78a
adjacent end of the outlet pipe 16 from the water tank  through 784. When the basic water injection plant 20 is
15. The header conduit 70 extends substantially parailel being used alone and in connection with a single water
Y P . .
to the housing side wall 42 adjacent thereto and within source, the ends of the water intake header conduit 70
the housing 40, the opposite ends of the header conduit 10 and water discharge header conduit 75 are capped by
70 being respectively disposed closely adjacent to the suitable means. .
end walls 43 and 44 and adapted to be coupled by cou- _ Referring now also to FIG. § of the drawings, there
pling spools 71 which project through complementary is illustrated an auxiliary water injection plant module,
_openings in the end walls 43 and 44, to the adjacent ends generally designated by the numeral 120, which is simi-
of sections 72 disposed externally of the housing 40. 15 lar in construction to the bas1_c' water injection pl;_mt
The water outlet pipe 56 is coupled to and communi- ~ module 20, the parts of the auxiliary module 120 which
cates with a water discharge manifold or header con- correspond to like parts in the basic module 20 being
duit 75 which extends parallel to the intake header con- respectively given numbers which are equal to the cor-
duit 70 closely adjacent thereto, the opposite ends of the f;lslpondl?i.g numlber S in (tih? baSlg 'Inoldl:lle 20, plus'1'100.
discharge header conduit 75 respectively terminating 20 10€ %‘l’x‘ f}ary dp ant mo “ﬁ 12 mch‘,l lfs an all:xx lary
adjacent to the inner surfaces of the end walls 43 and 44, portat :1: .gun .atlﬁ)n (notths ow tlllt) hw (110 may be fcct)lrlx -
and being respectively coupled by coupling spools 77 ls)trqc © ci ientlcat %ltof edré‘g '35‘“ portloél_ OFIGe
extending through complementary openings in the end 4asgc mc;hu e po:. @ % ouncation tf1 a:hwe.wf m di te‘
walls 43 and 44 to the adjacent ends of the discharge » 1.6, Lne portion beginnmng wi ¢ miermecia
. . X .>~ 25 beams 35 and extending to the right therefrom. The
conduit sections 72a disposed externally of the housing oy A
. . auxiliary portable foundation includes a flat rectangular
40. Also coupled to the discharge header conduit 75 and deck 138 hich i 2 a housi 1
communicating therewith are a plurality of parallel well cc » on which is mounted a housing, generally
tlet pi 78q, 78b, 78 d 784 extendi " designated by the numeral 140, which includes a pair of
outielt pipes 18a, 79, 19C an . CXlending rans- rectangular parallel upstanding side walls 141 and 142
v1: rselyh of the] housing 40 an.d prf)jec;:mi ou.twan.i(liy 30 interconnected to the opposite ends thereof by a pair of
2v;101u4%1 flz:mvfr)eilrn:\?:lael;ypﬁnieglszgts)eli?lg pei-o:igselcrlli tsihg rectangular upstanding end walls 143 and 144. Prefera-
’ ; . ¢ bly, a flat rectangular top wall (not shown) intercon-
outer z?nd thereof with a couph‘ng ﬂa{lge for couph.ng to nects the walls 141 through 144 at the upper edges
the adjacent end of the water inlet pipe 14 of the injec- . thereof and is substantially congruent to the auxiliary
UO:} twe!l 1075(;1'&1111130“1?% 8‘:ivater therentl'to. i Thg \\;eg 35 portable foundation. Thus, the housing 140 is similar to
?“ € pllx?es 10 oth roug tor in arte_ respelci “1’3 Y 3 aphe the housing 40, except for its length, the walls of the
or coupling to other water mjection wells 10 and, when housing 140 being thermally insulated as was described
not in use, are capped by suitable cap means 79. above with respect to the housing 40. Formed in an
It will be appreciated that the coupling flanges onthe - ,perture in the side wall 142 is a cylindrical sleeve or
well outlet pipes 78a through 78d and on the water 49 bushing 147, the construction and purpose of which is
3?7‘11;‘06 c:})lnd"litt713’ als1 wgll as thedcqzlp;ang sréozl.s 7; and the same as the sleeve 47. .

Oor the Intake header conaul and .discharge A pump 150 is mounted on a pair of parallel spaced-
header conduit 75, respectively, permit the portable apartpmm?nting rails 151 fixedly gecuredlio the de?:k 138
Watterdlil_]ection plant 20 :0 be readily gitachably con-  apnd extending longitudinally thereof, the pump 150
nected 10 One Or more water sources and 1o one or more 45 having a drive shaft 152, adjacent to one of which is
water injection wells. In this regard, it will be under- ﬁxedlf,v secured a drive whee.ll 153, the other end of the
stood that the. adjacent external <_:onduit sections 72, drive shaft 152 being provided with a lubricating mech-
coupled to the intake header conduit 70 may be coupled anism 154. The pump 150 is provided with a water inlet
to other sources of water such as pt}}er water t?mks 1?. pipe 155 and a water outlet pipe 156, both the pipes 155

Also mounted on the deck 38 within the housing 40 is 50 and 156 being provided with dampeners 157.

a control apparatus 80 for controlling the operation of The drive wheel 153 is coupled by a drive belt 159 to
the electric drive motor 60 and the pump 50, as well as 3 sheave 162 fixedly secured adjacent to one end of an
the other equipment of the portable water injection  output shaft 161 of an electric drive motor 160, which is
plant 20. The control apparatus 80 is coupled by con-  also fixedly secured to the mounting rails 151. The parts
necting cables 82 and 83, respectively, to the electric 55 150 through 162 may respectively be identical to the
:UOtO_I' 610 ggd '150 a go_nneCtlonlpldUgb tel'mlnﬁl;ll-35§‘:hf pilllxg par(tis lsoziglrough 62 of the basic water injection plant
ermina also being coupled by a cable o the module 20.

electric drive motor 60. It will be understood that the The water inlet pipe 155 is coupled to and communi-
plug terminal 85 is adapted to be connected to on-site cates with a water intake header conduit 170, which is
external sources of electrical power, and is also adapted 60 in turn coupled to and communicates with a tank con-
to be coupled to other power sources such as gas lines, duit 173 which projects through the sleeve or bushing
steam lines and the like, which may be used, for exam- 147 and is provided at the outer end thereof with a
ple, to provide heat for the interior of the housing 40. It coupling flange for coupling to a mating flange on the
will be appreciated that the control apparatus 80 also adjacent end of a water tank outlet pipe 16. The intake
serves to control other equipment in the housing 40 65 header conduit 170 is provided at the opposite ends

thereof with coupling spools 171 for coupling to adja-
cent pipe sections 72 disposed externally of the housing
140. The water outlet pipe 156 is coupled to and com-
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7
municates with a water discharge conduit 175, provided
at the opposite ends thereof with coupling spools 177 to
permit coupling to adjacent discharge conduit sections
T2a disposed externally of the housing 140.

Carried by the deck 138 is a control and connection
plug terminal 180 adapted to be coupled to external
on-site sources of electrical or other power or, alterna-
tively, to be connected to the control and connection

plug terminals of other auxiliary water injection plant |

modules 120 or to the connection plug terminal 85 of
the basic water injection plant module 20. The plug
terminal 180 is connected by a cable 182 to the electric
drive motor 160, it being understood that the plug ter-
minal 180 will also be connected by suitable means to

8

be moved to and from a water injection well site and to
rest upon the ground thereat in a self-supporting condi-
tion, pumping mechanism mounted on said foundation
and having a water inlet and a water outlet and operable
for moving water under pressure from said water inlet
to said water outlet, intake conduit means mounted on
said foundation and coupled to said water inlet and
adapted to be readily detachably coupled to an associ-
ated source of water for receiving water therefrom,
discharge conduit mecans mounted on said foundation
and coupled to said water outlet, means for detachably
coupling said discharge conduit means to an associated
water injection well for injecting water into the under-
ground formation, control means carried by said foun-

heating, lighting or other equipment which may be 15 dation and coupled to said pumping mechanism for
provided within the housing 140. controlling the operation thereof, a housing mounted on
In operation, the basic water injection plant module said transportable foundation and cooperating there-
20 may be coupled to one or more auxiliary water injec- with to enclose said pumping mechanism and said in-
tion plant modules 120 by simply coupling together the take and discharge conduit means and said control
intake header conduits 70 and 170 by means of the cou- 20 means, said housing defining a work chamber dimen-
pling spools 71 and 171 and the external conduit section sioned to permit a workman to walk therein for servic-
72, and likewise by coupling together the water dis- ing and operating the contents of said housing, and
charge header conduits 75 and 175 by means of the closable access means in said housing to permit a work-
coupling spools 177 and 77 and the external conduit man to enter and exit said work chamber, and connec-
section 72a. It will be understood that auxiliary water 25 tion means carried by said foundation for readily de-
injection plant modules 120 may be coupled to the basic tachably connecting said pumping mechanism and said
water injection plant module 20 at either or both ends control means to an external source of power for opera-
thereof, as viewed in FIG. 3, and that auxiliary water tion of said water injection plant.
injection plant modules 120 may be connected to each 2. The transportable water injection plant set forth in
other. It will also be understood that each of the auxil- 30 claim 1, wherein said housing is thermally insulated.
iary water injection plant modules 120 may, if desired, 3. The transportable water injection plant set forth in
be coupled to a water source in addition to that to claim 1, wherein said connection means includes means
which the basic water injection plant module 20 is con- for connection to sources of gas and electricity.
nected. 4. The transportable water injection plant set forth in
From the foregoing, it can be seen that there has been 35 claim 1, wherein said transportable foundation includes

provided a novel water injection plant for secondary
recovery of oil, wherein the plant is constructed of
completely portable integrated units or modules which
need only be carried to the well site, and there con-
nected to the well and the on-site water and power
sources by coupling means which permit ready detach-
ment of the water injection plant.

There has also been provided a portable water injec-
tion plant of the type set forth which requires no perma-
nent foundation and which requires no assembly and/or
disassembly of the plant at the well site, an entire plant
module being movable to and from the well site as a
unit.

There has also been provided a portable water injec-
tion plant of the type set forth, which accommodates
coupling to a plurality of water sources and to a plural-
ity of injection wells.

In addition, there has been provided a modular type
of portable water injection plant including a basic plant
module to which may be added any desired number of
auxiliary plant modules to increase the water pumping
capacity of the water injection plant.

While there has been described what is at present
considered to be the preferred embodiment of the in-
vention, it will be understood that various modifications
may be made therein, and it is intended to cover in the
appended claims all such modifications as fall within the
true spirit and scope of the invention.

What is claimed is:

1. A transportable water injection plant for injecting
water into an underground formation penetrated by a
water injection well, said water injection plant compris-
ing a free-standing transportable foundation adapted to
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a framework of steel beams and a flat rectangular deck
supported upon said beams, and further including means
for fixedly securing said pumping mechanism to said
deck and for distributing the weight of said pumping
mechanism along said deck.

5. The transportable water injection plant set forth in
claim 1, wherein said pumping mechanism includes an
electric-motor-driven pump and an electric motor for
driving same.

6. A transportable water injection plant for injecting
water into an underground formation penetrated by a
water injection well, said water injection plant compris-
ing a free-standing transportable foundation adapted to
be moved to and from a water injection well site and to
rest upon the ground thereat in a self-supporting condi-
tion, pumping mechanism mounted on said foundaticn
and having a water inlet and a water outlet and operable
for moving water under pressure from said water inlet
to said water outlet, intake conduit means mounted on
said foundation and coupled to said water inlet and
adapted to be readily detachably coupled in parallel to
a plurality of associated sources of water for receiving
water therefrom, a plurality of discharge conduit means
mounted on said foundation and coupled to said water
outlet, means for readily detachably coupling said dis-
charge conduit means in parallel respectively to a plu-
rality of associated water injection wells for injecting
water into the underground formation, control means
carried by said foundation and coupled to said pumping
mechanism for controlling the operation thereof, a
housing mounted on said transportable foundation and
cooperating therewith to enclose said pumping mecha-
nism and said intake and discharge conduit means and
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said control means, said housing defining a work cham-
ber dimensioned to permit a workman to walk therein
for servicing and operating the contents of said housing,
and closable access means in said housing to permit a

workman to enter and exit said work chamber, and 5 water outlet and adapted to be readily detachably cou-
connection means carried by said foundation for readily pled to said basic discharge conduit means, auxiliary
detachably connecting said pumping mechanism and connection means carried by said auxiliary foundation
said control means to an external source of power for for readily detachably connecting said auxiliary pump-
operation of satd water injection plant. ing mechanism to said control means and to the external
7. A portable water injection plant for injecting water 10 source of power for operation of said auxiliary plant

into an underground formation penetrated by a water module; and coupling means readily detachably cou-
injection well, said water injection plant comprising a pling said auxiliary intake conduit means to said basic
basic plant module and at least one auxiliary plant mod- intake conduit means and readily detachably coupling
ule; said basic plant module including a basic portable said auxiliary discharge conduit means to said basic
foundation adapted to be moved to and from a water 15 discharge conduit means; whereby the pumping capac-
injection well site and to rest upon the ground thereat, ity of said portable water injection plant may be varied
a basic pumping mechanism mounted on said basic by varying the number of auxiliary plant modules
foundation and having a basic water inlet and a basic thereof.
water outlet and operable for moving water under pres- 8. The portable water injection plant set forth in
sure from said basic water inlet to said basic water out- 20 claim 7, wherein each of said basic and auxiliary intake
let, basic intake conduit means mounted on said basic and discharge conduit means is provided with coupling
foundation and coupled to said basic water inlet and flanges at the opposite ends thereof, said coupling
adapted to be readily detachably coupled in parallel to means including conduit sections each provided with
a plurality of associated sources of water for receiving coupling flanges at the opposite ends thereof for cou-
water therefrom, basic discharge conduit means 25 pling to the coupling flanges on said intake and dis-
mounted on said basic foundation and coupled to said charge conduit means.
basic water outlet and adapted to be readily detachably 9. The portable water injection plant set forth in
coupled in parallel to a plurality of associated water claim 7, wherein said basic plant module further in-
injection wells for injecting water into the underground cludes a thermally insulated basic housing mounted
formation, control means carried by said basic founda- 30 upon said basic portable foundation and cooperating
tion and coupled to said basic pumping mechanism for therewith completely to enclose said basic pumping
controlling the operation thereof, and basic connection mechanism and conduit means and control means, each
means carried by said basic foundation for readily de- said auxiliary plant module further including a ther-
tachably connecting said basic pumping mechanism and mally insulated auxiliary housing mounted upon said
said control means to an external source of power for 35 auxiliary portable foundation and cooperating there-
operation of said basic plant module; each of said auxil- with completely to enclose said auxiliary pumping
iary plant modules including an auxiliary foundation mechanism and conduit means.
adapted to be moved to and from the water injection 10. The portable water injection plant set forth in
well site and to rest upon the ground thereat, auxiliary claim 7, wherein each of said basic and auxiliary pump-
pumping mechanism mounted on said auxiliary founda- 40 ing mechanisms includes an electric-motor-driven
tion and having an auxiliary water inlet and an auxiliary pump and an electric motor for driving same.
water outlet and operable for moving water under pres- 11. The portable water injection plant set forth in -
sure from said auxiliary water inlet to said auxiliary claim 7, wherein each said auxiliary plant module is
water outlet, auxiliary intake conduit means mounted adapted to be readily detachably coupled to another
on said auxiliary foundation and coupled to said auxil- 45 auxiliary plant module.
iary water inlet and adapted to be readily detachably * ok F F X
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10
coupled to said basic intake conduit means and to an
associated source of water for receiving water there-
from, auxiliary discharge conduit means mounted on
said auxiliary foundation and coupled to said auxiliary

HALLIBURTON EXHIBIT 2001
Profrac Holding Corporation and U.S. Well Services, LLC v. Halliburton Energy Services, Inc.
IPR2023-01319, Page 8



	Bibliography
	Drawings
	Description
	Claims

