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[57] ABSTRACT 

A portable water injection plant for use either in water-
flooding operations in secondary recovery of oil from 
an underground formation penetrated by oil recovery 
wells and water injection wells, or in water disposal 
operations, includes a basic portable plant module com-
prising a portable foundation having a water pump 
mounted thereon and having electrical wiring and fluid 
conduits preassembled on the foundation, the fluid con-
duits including an intake header coupled to the water 
inlet of the pump and a discharge header coupled to the 
water outlet of the pump. Coupling means are provided 
for readily detachably coupling the intake header to one 
or more associated water sources and the discharge 
header to one or more water injection wells. Auxiliary 
portable plant modules may be readily detachably cou-
pled to the basic plant module and to additional water 
sources to increase the pumping capacity of the water 
injection plant. 

15 

11 Claims, 5 Drawing Figures 

7 

20 
40 

72 76 Li' 75 42 76 77 
72a 73-1-1147 

71 

38 

t 
rtil--

80 • 

74,
62 61 59 53 

56 
52

70 
55 

8*q 

 1 

72 

1-171—

5(
78b 78c 

i
78d 60 

   ;1 54 
8r 83- 

50 
- - -- 

78a 
79 

4/ 
/4 

HALLIBURTON EXHIBIT 2001
Profrac Holding Corporation and U.S. Well Services, LLC v. Halliburton Energy Services, Inc. 

IPR2023-01319, Page 1



U.S. Patent March 7, 1978 Sheet 1 of 2 4,077,428 

// 

13 

/2 

40 

1

3. 

/0 FIG./ 

45 
14 

20 

46 _ 

15 

40 

44 

FIG.2 

32 I 
384. 

30 

72a 

46 

/6 

42 

20 
Acj

III 
VIII

59 5.3 50IIIII 60.. ' ,,..2.---------  1 II 
fig; - ) / r -- ., y   -'N.. I 

5/ 
I -...5.4t_ % I 1 I1i ,- i l"c) 1 I I CA III -"K" % li 

  I _1_ 1 '1; g. IL_= IL  ,. ilit 
-  .7 - — :7, 

, . 311  35 

FIG.5 
177 /76 /42 

• 37 34 

/5 

175 
/6 

173 

44 

3. 

/47 /76 /77 

72 
171 

/40 

/20 

/43-

/70 /56 
/62 /6/ /59 /53 /52 

I In 

1
/5/ ==z, 

/60 II1154g /50 

157 
155 

 _ __-4 

182-' 

11.

4. 

 c72a 

141 

171 
 L.72 

80 

N 

HALLIBURTON EXHIBIT 2001
Profrac Holding Corporation and U.S. Well Services, LLC v. Halliburton Energy Services, Inc. 

IPR2023-01319, Page 2



72o 

U.S. Patent March 7, 1978 Sheet 2 of 2 

72 

FIG.3 

76 

20 

75 
40 

/5 

42 

4,077,428 

/6 

73 
47 76 77 

72a 

♦ 

38'r 

43" 

80 

78a 

14 

30 

b 

79 

Esc 

74/ 56 

62 61 59 53 52

5/ 

57 

78d 60  it 
  ;; 54 

82" 83_ 84-

4/ 

50 

70 72 
55 7/ 

85 :-44 

•: 
• 

I 

 _--4 

FIG.4 
40 

42 

• • • • • • • • I' • • • • j

• I /If, • Z_,.• • • •    • • I • • .• • • • • • • • .• • I • I • 

V 

♦ 
3/ 

32 

_-- 37 35 

; 32 

♦ 

♦ 

37 36 

3)3 

34 ------

1_ 

32 
35- - 34 

▪ • • VIII/ • • • •-•_1_, • I • II V • I I I • LI I I I I., Le' • • I 

4/ 

LI _I III! 

44 

HALLIBURTON EXHIBIT 2001
Profrac Holding Corporation and U.S. Well Services, LLC v. Halliburton Energy Services, Inc. 

IPR2023-01319, Page 3



1 
4,077,428 

TRANSPORTABLE WATER INJECTION PLANT 

BACKGROUND OF THE INVENTION 

The present invention relates to water injection 
plants for secondary recovery of oil from underground 
formations which are penetrated by oil recovery wells 
and water injection wells, the recovery process involv-
ing injection of water under pressure into the formation 
to force oil to the oil recovery wells, all in a well-known 
manner. The invention may also be used to inject water 
into underground formations or storage areas for water 
disposal purposes. Prior art water injection plants have 
been in the form of permanent installations at or near a 
water injection well site, the plants including pumping 
mechanism and associated plumbing and electrical net-
works, all of which were mounted on a permanent 
concrete foundation and preferably enclosed in a suit-
able housing or building. In such prior art water injec-
tion plants, when the secondary recovery operation is 
completed, the plants have to be dismantled in order to 
be removed from the site, leaving behind a concrete 
foundation which must somehow be disposed of, usu-
ally at considerable expense. The plant must then be 
reassembled in order to be used at another location and 
the cost of assembly and disassembly is then repeated. 

The concept of portable foundations for machinery is 
known in the prior art as illustrated, for example, in U.S. 
Pat. No. 2,099,898, issued to E. T. Larkin on Nov. 23, 
1937. But this concept has not been applied to water 
injection plants for oil field operations. Furthermore, 
the prior art portable foundation of the Larkin patent 
simply comprises a platform upon which machinery 
may rest in the field, and does not avoid the problem of 
field assembly and disassembly of equipment to form a 
plant such as a waterflood or water disposal plant, 
which may include a considerable amount of plumbing 
and electrical circuitry. 

BRIEF SUMMARY OF THE INVENTION 

In the present invention there is provided a water 
injection plant which is of preassembled modular con-
struction and which is fully portable, so that entire plant 
modules may readily be moved from site to site without 
any assembly or disassembly, the only on-site operations 
necessary being the coupling of the plant modules to the 
on-site well, water source and power source. 

It is a general object of the present invention to pro-
vide a portable water injection plant which is prewired 
and preplumbed and which is constructed as an inte- 50 
grated basic unit, the invention also including auxiliary 
integrated water injection plant units or modules which 
may be interconnected with a basic unit in the field to 
increase the total pumping capacity of the entire water 
injection plant. 55 

It is an important object of the present invention to 
provide a portable water injection plant for secondary 
recovery of oil from an underground formation pene-
trated by oil recovery wells and water injection wells, 
said water injection plant comprising a portable founda- 60 
tion adapted to be moved to and from a water injection 
well site and to rest upon the ground thereat, pumping 
mechanism mounted on the foundation and having a 
water inlet and a water outlet and operable for moving 
water under pressure from the water inlet to the water 65 
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 

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 

5 the underground formation, control means carried by 
the foundation and coupled to the pumping mechanism 
for controlling the operation thereof, and connection 
means carried by the foundation for readily detachably 
connecting said pumping mechanism and the control 

10 means to an external source of power for operation of 
the water injection plant. 

It is another object of this invention to provide a 
portable water injection plant of the type set forth, 
wherein the equipment mounted on the portable foun-

15 dation is completely enclosed within a thermally insu-
lated housing. 

In connection with the foregoing objects, it is another 
object of this invention to provide a portable water 
injection plant of the type set forth, wherein the intake 

20 conduit means are adapted to be readily detachably 
coupled in parallel to a plurality of associated water 
sources, and the discharge conduit means are adapted to 
be readily detachably coupled in parallel to a plurality 

25 
of associated water injection wells. 

Still another object of this invention is to provide a 
portable water injection plant which comprises a basic 
plant module of the type set forth, and at least one 
auxiliary plant module having pumping mechanism, 

30 intake conduit means, discharge conduit means and 
connection means, and further including means readily 
detachably coupling the auxiliary intake conduit means 
to the basic intake conduit means and readily detach-
ably coupling the auxiliary discharge conduit means to 

35 the basic discharge conduit means, whereby the pump-
ing capacity of the portable water injection plant may 
be varied by varying the number of auxiliary plant mod-
ules thereof. 

Further features of the invention pertain to the partic-
40 ular arrangement of the parts of the portable water 

injection plant whereby the above-outlined and addi-
tional operating features thereof are attained. 

The invention, both as to its organization and method 
of operation, together with further objects and advan-

45 tages thereof, will best be understood by reference to 
the following specification taken in connection with the 
accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective view of a basic portable water 
injection plant unit constructed in accordance with and 
embodying the features of the present invention, as 
installed in the field and coupled to a water injection 
well and a water source; 

FIG. 2 is an enlarged side elevational view of the 
portable water injection plant of FIG. 1; 

FIG. 3 is a further enlarged view in horizontal section 
taken along the line 3-3 in FIG. 2 and illustrating the 
equipment mounted on the portable foundation; 

FIG. 4 is an enlarged view in horizontal section taken 
along the line 4-4 in FIG. 2, illustrating the construc-
tion of the portable foundation of the water injection 
plant of the present invention, with portions of the foun-
dation broken away more clearly to show the construc-
tion thereof; and 

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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DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

In FIG. 1 there is illustrated the field site of a water 
injection well for use in secondary recovery of oil from 
an underground formation. At the site is located a water 
injection well, generally designated by the numeral 10, 
including a derrick 11 and a drilling platform 12 and a 
well casing or pipe 13, all of well-known standard con-
struction. The water injection well 10 is connected by a 
water pipe 14 to a basic portable water injection plant 
unit or module, generally designated by the numeral 20, 
constructed in accordance with and embodying the 
features of the present invention. The basic water injec-
tion plant module 20 is in turn connected by a water 
pipe 16 to a water storage tank 15, which is illustrated as 
being located closely adjacent to the injection well 10. 
It will be understood that in accordance with standard 
secondary recovery procedures, the water injection 
plant module 20 operates to pump the water under 
pressure from the tank 15 into the injection well 10 for 
flooding the underground formation and driving the 
underground oil deposits toward an oil recovery well or 
wells. It will also be understood that, in normal second-
ary recovery operation, an array of water injection 
wells 10 is arranged in a predetermined formation with 
respect to the underground oil formation and with re-
spect to the oil recovery wells for optimizing the effi-
ciency of oil recovery from the underground formation. 
The water injection plant module 20 may, of course, 
also be used to inject water into underground forma-
tions or cavities for other purposes, e.g., water disposal. 
While the water tank 15 has been illustrated as being 
disposed closely adjacent to the water injection well 10, 
it will be understood that the water could also be piped 
to the well site from a distant reservoir. 

Referring now to FIGS. 2 through 4 of the drawings, 
the construction of the portable basic water injection 
plant module 20 will be described in detail. The basic 
module 20 includes a portable foundation, generally 
designated by the numeral 30, preferably constructed of 
steel. The foundation 30 includes a flat rectangular base 
plate 31 on which is disposed a network of steel H-
beams, including three peripheral beams 32 respectively 
extending along the opposite side edges and one end 
edge of the base plate 31, a central heavy beam 33, 
disposed substantially midway between the side periph-
eral beams 32 and parallel thereto and extending from a 
point adjacent to the open ends of the side peripheral 
beams 32 to a point about midway between the ends 
thereof. Two heavy end beams 34 respectively extend 
from the two side peripheral beams 32 to the central 
beam 33 substantially normal thereto and adjacent to 
the open end thereof, the other end of the central beam 
33 being connected to the side peripheral beams 32 by 
two intermediate beams 35 which are parallel to the end 
beams 34. Respectively connected to the intermediate 
beams 35 on either side of the central beam 33 and 
parallel thereto are two small longitudinal beams 36 
which extend to the end peripheral beam 32. A plurality 
of small transverse beams 37 interconnect the longitudi-
nal beams 36 with each other and also interconnect the 
longitudinal beams 36 and the central beam 33 with the 
side peripheral beams 32. Overlying the network of 
beams 32 through 37 and fixedly secured thereto and 
substantially congruent with the base plate 31 is a rect-
angular deck 38. 

4 
The base plate 31, the beams 32 through 37 and the 

deck 38 are all interconnected to form a rigid unified 
structure, the parts preferably being bolted together. 
However, it will be understood that the members of the 

5 portable foundation 30 could also be secured together 
by other suitable fastening means such as rivets, weld-
ing or the like. The base plate 31 provides a broad bear-
ing surface for the portable foundation 30 so that it may 
be placed upon soft soil or uneven surfaces with a mini-

10 mum of sinkage. 
Mounted on the portable foundation 30 and com-

pletely encompassing the deck 38 is a housing, generally 
designated by the numeral 40, which preferably in-
cludes a pair of opposed upstanding rectangular parallel 

15 side walls 41 and 42, respectively secured to the side 
peripheral beams 32 and extending upwardly therefrom, 
and a pair of opposed rectangular parallel end walls 43 
and 44 interconnecting the side walls 41 and 42 at the 
opposite ends thereof, with the end wall 43 being se-

20 cured to the end peripheral beam 32, and the end wall 
44 being secured to the adjacent ends of the side periph-
eral beams 32 and central beam 33. Interconnecting the 
walls 41 through 44 at the upper edges thereof and 
completely covering the space therebetween is a flat 

25 rectangular top wall 45 which is substantially congruent 
with the deck 38. The housing 40 may be provided with 
one or more access doors 46 formed in one or more of 
the walls 41 through 44. 

Preferably, the walls 41 through 45 are all thermally 
30 insulated by suitable means to protect the equipment 

within the housing 40 from temperature extremes, and 
to prevent freezing of water as it is processed through 
the portable water injection plant module 20. In this 
regard, suitable heating means (not shown) may be 

35 provided within the housing 40, for maintaining the 
temperature inside the housing 40 well above the freez-
ing point of water. Suitable electric lighting means (not 
shown) may also be provided in the housing 40. Formed 
in an aperture in the side wall 42 is a sleeve or bushing 

40 47 for a purpose to be described more fully below. 
A pump, generally designated by the numeral 50, is 

mounted on a pair of parallel spaced-apart mounting 
rails 51 which are fixedly secured to the upper surface 
of the deck 38 adjacent to the right-hand end thereof, as 

45 viewed in FIG. 3, and generally midway between the 
side walls 41 and 42 substantially parallel thereto. The 
pump 50 is fixedly secured to the mounting rails 51 by 
suitable means, the pump 50 having a drive shaft 52 
fixedly secured adjacent to one end thereof to a drive 

50 wheel 53 and provided at the other end thereof with a 
lubricating mechanism 54. The pump 50 is provided 
with a water inlet pipe 55 and a water outlet pipe 56, 
both the inlet and outlet pipes 55 and 56 preferably 
being provided with dampeners as at 57. 

55 The drive wheel 53 is coupled by a drive belt 59 to a 
sheave 62 fixedly secured to the output shaft 61 of a 
drive motor 60, which motor is also mounted upon and 
fixedly secured to the mounting rails 51. Preferably, the 
drive motor 60 is a 100 hp, 3 phase, 60 cycle, 460 volts 

60 electric motor. It will be understood that the mounting 
rails 51 serve to reinforce the deck 38, and also serve to 
distribute the weight of the pump 50 and drive motor 60 
along the portable foundation 30. In operation, the 
pump 50 operates in a well-known manner to move 

65 water under pressure from the water inlet pipe 55 to the 
water outlet pipe 56. 

The water inlet pipe 55 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 
in the housing side wall 42, and is provided at the distal 
end thereof with a coupling flange for coupling to the 
adjacent end of the outlet pipe 16 from the water tank 
15. The header conduit 70 extends substantially parallel 
to the housing side wall 42 adjacent thereto and within 
the housing 40, the opposite ends of the header conduit 
70 being respectively disposed closely adjacent to the 
end walls 43 and 44 and adapted to be coupled by cou-
pling spools 71 which project through complementary 
openings in the end walls 43 and 44, to the adjacent ends 
of sections 72 disposed externally of the housing 40. 1

The water outlet pipe 56 is coupled to and communi-
cates with a water discharge manifold or header con-
duit 75 which extends parallel to the intake header con-
duit 70 closely adjacent thereto, the opposite ends of the 
discharge header conduit 75 respectively terminating 2
adjacent to the inner surfaces of the end walls 43 and 44, 
and being respectively coupled by coupling spools 77 
extending through complementary openings in the end 
walls 43 and 44 to the adjacent ends of the discharge 2
conduit sections 72a disposed externally of the housing 
40. Also coupled to the discharge header conduit 75 and 
communicating therewith are a plurality of parallel well 
outlet pipes 78a, 78b, 78c and 78d extending trans-
versely of the housing 40 and projecting outwardly 3
through complementary openings in the housing side 
wall 41, the well outlet pipe 78a being provided at the 
outer end thereof with a coupling flange for coupling to 
the adjacent end of the water inlet pipe 14 of the injec-
tion well 10 for injecting water thereinto. The well 3
outlet pipes 78b through 78d are respectively adapted 
for coupling to other water injection wells 10 and, when 
not in use, are capped by suitable cap means 79. 

It will be appreciated that the coupling flanges on the 
well outlet pipes 78a through 78d and on the water 40
source conduit 73, as well as the coupling spools 71 and 
77 for the intake header conduit 70 and discharge 
header conduit 75, respectively, permit the portable 
water injection plant 20 to be readily detachably con-
nected to one or more water sources and to one or more 4 
water injection wells. In this regard, it will be under-
stood that the adjacent external conduit sections 72, 
coupled to the intake header conduit 70 may be coupled 
to other sources of water such as other water tanks 15. 

Also mounted on the deck 38 within the housing 40 is 5 
a control apparatus 80 for controlling the operation of 
the electric drive motor 60 and the pump 50, as well as 
the other equipment of the portable water injection 
plant 20. The control apparatus 80 is coupled by con-
necting cables 82 and 83, respectively, to the electric 5 
motor 60 and to a connection plug terminal 85, the plug 
terminal 85 also being coupled by a cable 84 to the 
electric drive motor 60. It will be understood that the 
plug terminal 85 is adapted to be connected to on-site 
external sources of electrical power, and is also adapted 
to be coupled to other power sources such as gas lines, 
steam lines and the like, which may be used, for exam-
ple, to provide heat for the interior of the housing 40. It 
will be appreciated that the control apparatus 80 also 
serves to control other equipment in the housing 40 6 
such as heating and lighting equipment, and may also be 
utilized to provide remote control of valves and the 
like. 

4,077,428 
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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 

5 and water discharge header conduit 75 and thence to 
the water injection wells 10 via the well outlet pipes 78a 
through 78d. When the basic water injection plant 20 is 
being used alone and in connection with a single water 
source, the ends of the water intake header conduit 70 

10 and water discharge header conduit 75 are capped by 
suitable means. 

Referring now also to FIG. 5 of the drawings, there 
is illustrated an auxiliary water injection plant module, 
generally designated by the numeral 120, which is simi-

5 lar in construction to the basic water injection plant 
module 20, the parts of the auxiliary module 120 which 
correspond to like parts in the basic module 20 being 
respectively given numbers which are equal to the cor-
responding numbers in the basic module 20, plus 100. 

O The auxiliary plant module 120 includes an auxiliary 
portable foundation (not shown) which may be con-
structed identically to the right-hand portion of the 
basic module portable foundation 30, as viewed in FIG. 
4, i.e., the portion beginning with the intermediate 

5 beams 35 and extending to the right therefrom. The 
auxiliary portable foundation includes a flat rectangular 
deck 138, on which is mounted a housing, generally 
designated by the numeral 140, which includes a pair of 
rectangular parallel upstanding side walls 141 and 142 

O interconnected to the opposite ends thereof by a pair of 
rectangular upstanding end walls 143 and 144. Prefera-
bly, a flat rectangular top wall (not shown) intercon-
nects the walls 141 through 144 at the upper edges 
thereof and is substantially congruent to the auxiliary 

5 portable foundation. Thus, the housing 140 is similar to 
the housing 40, except for its length, the walls of the 
housing 140 being thermally insulated as was described 
above with respect to the housing 40. Formed in an 
aperture in the side wall 142 is a cylindrical sleeve or 
bushing 147, the construction and purpose of which is 
the same as the sleeve 47. 

A pump 150 is mounted on a pair of parallel spaced-
apart mounting rails 151 fixedly secured to the deck 138 
and extending longitudinally thereof, the pump 150 

5 having a drive shaft 152, adjacent to one of which is 
fixedly secured a drive wheel 153, the other end of the 
drive shaft 152 being provided with a lubricating mech-
anism 154. The pump 150 is provided with a water inlet 
pipe 155 and a water outlet pipe 156, both the pipes 155 

O and 156 being provided with dampeners 157. 
The drive wheel 153 is coupled by a drive belt 159 to 

a sheave 162 fixedly secured adjacent to one end of an 
output shaft 161 of an electric drive motor 160, which is 
also fixedly secured to the mounting rails 151. The parts 

5 150 through 162 may respectively be identical to the 
parts 50 through 62 of the basic water injection plant 
module 20. 

The water inlet pipe 155 is coupled to and communi-
cates with a water intake header conduit 170, which is 

60 in turn coupled to and communicates with a tank con-
duit 173 which projects through the sleeve or bushing 
147 and is provided at the outer end thereof with a 
coupling flange for coupling to a mating flange on the 
adjacent end of a water tank outlet pipe 16. The intake 

5 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 
72a 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 
heating, lighting or other equipment which may be 
provided within the housing 140. 

In operation, the basic water injection plant module 
20 may be coupled to one or more auxiliary water injec-
tion plant modules 120 by simply coupling together the 
intake header conduits 70 and 170 by means of the cou-
pling spools 71 and 171 and the external conduit section 
72, and likewise by coupling together the water dis-
charge header conduits 75 and 175 by means of the 
coupling spools 177 and 77 and the external conduit 
section 72a. It will be understood that auxiliary water 
injection plant modules 120 may be coupled to the basic 
water injection plant module 20 at either or both ends 
thereof, as viewed in FIG. 3, and that auxiliary water 
injection plant modules 120 may be connected to each 
other. It will also be understood that each of the auxil-
iary water injection plant modules 120 may, if desired, 
be coupled to a water source in addition to that to 
which the basic water injection plant module 20 is con-
nected. 

From the foregoing, it can be seen that there has been 
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-
non 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 

4,077,428 
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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 

5 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, 

10 discharge conduit means 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-

15 dation and coupled to said pumping mechanism for 
controlling the operation thereof, a housing mounted on 
said transportable foundation and cooperating there-
with to enclose said pumping mechanism and said in-
take and discharge conduit means and said control 

20 means, said housing defining a work chamber dimen-
sioned to permit a workman to walk therein for servic-
ing and operating the contents of said housing, and 
closable access means in said housing to permit a work-
man to enter and exit said work chamber, and connec-

25 tion means carried by said foundation for readily de-
tachably connecting said pumping mechanism and said 
control means to an external source of power for opera-
tion of said water injection plant. 

2. The transportable water injection plant set forth in 
30 claim 1, wherein said housing is thermally insulated. 

3. The transportable water injection plant set forth in 
claim 1, wherein said connection means includes means 
for connection to sources of gas and electricity. 

4. The transportable water injection plant set forth in 
35 claim 1, wherein said transportable foundation includes 

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 

40 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. 

45 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 

50 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 

55 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 

60 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 

65 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 
connection means carried by said foundation for readily 
detachably connecting said pumping mechanism and 
said control means to an external source of power for 
operation of said water injection plant. 

7. A portable water injection plant for injecting water 
into an underground formation penetrated by a water 
injection well, said water injection plant comprising a 
basic plant module and at least one auxiliary plant mod-
ule; said basic plant module including a basic portable 
foundation adapted to be moved to and from a water 
injection well site and to rest upon the ground thereat, 
a basic pumping mechanism mounted on said basic 
foundation and having a basic water inlet and a basic 
water outlet and operable for moving water under pres-
sure from said basic water inlet to said basic water out-
let, basic intake conduit means mounted on said basic 
foundation and coupled to said basic water inlet and 
adapted to be readily detachably coupled in parallel to 
a plurality of associated sources of water for receiving 
water therefrom, basic discharge conduit means 
mounted on said basic foundation and coupled to said 
basic water outlet and adapted to be readily detachably 
coupled in parallel to a plurality of associated water 
injection wells for injecting water into the underground 
formation, control means carried by said basic founda-
tion and coupled to said basic pumping mechanism for 
controlling the operation thereof, and basic connection 
means carried by said basic foundation for readily de-
tachably connecting said basic pumping mechanism and 
said control means to an external source of power for 
operation of said basic plant module; each of said auxil-
iary plant modules including an auxiliary foundation 
adapted to be moved to and from the water injection 
well site and to rest upon the ground thereat, auxiliary 
pumping mechanism mounted on said auxiliary founda-
tion and having an auxiliary water inlet and an auxiliary 
water outlet and operable for moving water under pres-
sure from said auxiliary water inlet to said auxiliary 
water outlet, auxiliary intake conduit means mounted 
on said auxiliary foundation and coupled to said auxil-
iary water inlet and adapted to be readily detachably 

4,077,428 
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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 

5 water outlet and adapted to be readily detachably cou-
pled to said basic discharge conduit means, auxiliary 
connection means carried by said auxiliary foundation 
for readily detachably connecting said auxiliary pump-
ing mechanism to said control means and to the external 

10 source of power for operation of said auxiliary plant 
module; and coupling means readily detachably cou-
pling said auxiliary intake conduit means to said basic 
intake conduit means and readily detachably coupling 
said auxiliary discharge conduit means to said basic 

15 discharge conduit means; whereby the pumping capac-
ity of said portable water injection plant may be varied 
by varying the number of auxiliary plant modules 
thereof. 

8. The portable water injection plant set forth in 
20 claim 7, wherein each of said basic and auxiliary intake 

and discharge conduit means is provided with coupling 
flanges at the opposite ends thereof, said coupling 
means including conduit sections each provided with 
coupling flanges at the opposite ends thereof for con-

25 pling to the coupling flanges on said intake and dis-
charge conduit means. 

9. The portable water injection plant set forth in 
claim 7, wherein said basic plant module further in-
cludes a thermally insulated basic housing mounted 

30 upon said basic portable foundation and cooperating 
therewith completely to enclose said basic pumping 
mechanism and conduit means and control means, each 
said auxiliary plant module further including a ther-
mally insulated auxiliary housing mounted upon said 

35 auxiliary portable foundation and cooperating there-
with completely to enclose said auxiliary pumping 
mechanism and conduit means. 

10. The portable water injection plant set forth in 
claim 7, wherein each of said basic and auxiliary pump-

40 ing mechanisms includes an electric-motor-driven 
pump and an electric motor for driving same. 

11. The portable water injection plant set forth in 
claim 7, wherein each said auxiliary plant module is 
adapted to be readily detachably coupled to another 

45 auxiliary plant module. 

50 

55 

60 

65 

* * * * * 
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