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TABLE OF CLAIMS
CLAIM /
LIMITATION CLAIM LANGUAGE
CLAIM 1

1.1 1. A method, comprising: (a) permitting performance of a
first hydraulic fracturing operation on a first well, which first
hydraulic fracturing operation comprises pumping fluid into
the first well via a first valve associated with the first well,
and

1.2 measuring a flow rate of the fluid being pumped into the first
well;

1.3 (b) determining that the flow rate of the fluid being pumped
into the first well is below a flow rate threshold and

1.4 has been below the flow rate threshold for a threshold
amount of time;

1.5 (c) during pumping of the fluid into the first well via the first
valve, opening a second valve associated with a second well;

1.6 (d) permitting performance of a second hydraulic fracturing
operation on the second well, which second hydraulic
fracturing operation comprises pumping fluid into the second
well via the second valve; and

1.7 (e) during pumping of the fluid into the second well via the
second valve, closing the first valve associated with the first
well;

1.8 wherein, during each of steps (a), (b), (¢), (d), and (e), fluid
is continuously pumped to the first valve, the second valve,
or both the first valve and the second valve.

CLAIM 2
2.1 2. The method of claim 1, wherein each of the first and

second valves is in fluid communication with a hydraulic
manifold from which fluid is pumped to the first valve
and/or the second valve; and
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CLAIM /

LIMITATION CLAIM LANGUAGE
2.2 wherein, during each of steps (a), (b), (¢), (d), and (e), fluid
is continuously pumped from the hydraulic manifold to the
first valve, the second valve, or both the first valve and the
second valve.
CLAIM 3
3. The method of claim 1, wherein the second valve is
opened after step (b).
CLAIM 6
6. The method of claim 1, wherein each of the first and
second valves is a zipper valve.
CLAIM 8
8.1 8. An apparatus, comprising: a non-transitory computer
readable medium; and
8.2 a plurality of instructions stored on the non-transitory
computer readable medium and executable by one or more
processors, wherein, when the instructions are executed by
the one or more processors, the following steps are executed:
8.3 (a) permitting performance of a first hydraulic fracturing
operation on a first well, which first hydraulic fracturing
operation comprises pumping fluid into the first well via a
first valve associated with the first well, and
8.4 measuring a flow rate of the fluid being pumped into the first
well;
8.5 (b) determining that the flow rate of the fluid being pumped
into the first well is below a flow rate threshold and
8.6 has been below the flow rate threshold for a threshold
amount of time;
8.7 (¢) during pumping of the fluid into the first well via the first

valve, opening a second valve associated with a second well;

X1




IPR2024-00583
Patent No. 11,401,779

CLAIM /
LIMITATION CLAIM LANGUAGE

8.8 (d) permitting performance of a second hydraulic fracturing
operation on the second well, which second hydraulic
fracturing operation comprises pumping fluid into the second
well via the second valve; and

8.9 (e) during pumping of the fluid into the second well via the
second valve, closing the first valve associated with the first
well;

8.10 wherein, during each of steps (a), (b), (¢), (d), and (e), fluid
1s continuously pumped to the first valve, the second valve,
or both the first valve and the second valve.

CLAIM 9
9.1 9. The apparatus of claim 8, wherein each of the first and

second valves is in fluid communication with a hydraulic
manifold from which fluid is pumped to the first valve
and/or the second valve;

9.2 wherein, during each of steps (a), (b), (¢), (d), and (e), fluid
is continuously pumped from the hydraulic manifold to the
first valve, the second valve, or both the first valve and the
second valve.

CLAIM 10
10. The apparatus of claim 8, wherein the second valve is
opened after step (b).

CLAIM 13
13. The apparatus of claim 8, wherein each of the first and
second valves is a zipper valve.

CLAIM 15

15.1 15. A method of hydraulically fracturing at least first and

second wells of a plurality of wells, the first and second
wells being associated with first and second valves,
respectively, the method comprising:

Xii
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CLAIM /
LIMITATION

CLAIM LANGUAGE

15.2

(a) permitting hydraulic fracturing of the second well,
comprising: opening the second valve associated with the
second well to permit pumping of fluid into the second well
via the second valve; and

15.3

measuring a flow rate of the fluid being pumped into the
second well;

15.4

(b) swapping from permitting hydraulic fracturing of the
second well to permitting hydraulic fracturing of the first
well, comprising: opening the first valve associated with the
first well to permit pumping of fluid into the first well via the
first valve; and closing the second valve associated with the
second well;

15.5

wherein, during step (b), hydraulic fracturing fluid is
continuously pumped to the first and second valves via a
hydraulic manifold; and

15.6

wherein: in response to determining that the flow rate
measured at step (a) has satisfied one or more flow rate
conditions, the first valve associated with the first well is
opened at step (b) before the second valve associated with
the second well is closed at step (b);

15.7

or in response to determining that the flow rate measured at
step (a) has not satisfied one or more flow rate conditions,
the first valve associated with the first well is opened at step
(b) during or after the second valve associated with the
second well is closed at step (b).

CLAIM 16

l16.1

16. The method of claim 15, wherein the plurality of wells
further comprises third and fourth wells, the third and fourth
wells being associated with third and fourth valves,
respectively; and wherein the method further comprises:

16.2

(¢) permitting hydraulic fracturing of the fourth well; and

Xiii
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CLAIM /
LIMITATION

CLAIM LANGUAGE

16.3

(d) swapping from permitting hydraulic fracturing of the
fourth well to permitting hydraulic fracturing of the third
well.

CLAIM 17

17. The method of claim 16, wherein steps (a) and (c) are
executed simultaneously using hydraulic fracturing fluid
from the hydraulic manifold; and wherein steps (b) and (d)
are executed simultaneously using hydraulic fracturing fluid
from the hydraulic manifold.

CLAIM 18

18.1

18. The method of claim 16, wherein, during step (d),
hydraulic fracturing fluid is continuously pumped to the third
and fourth valves via the hydraulic manifold;

18.2

wherein step (¢) comprises opening the fourth valve
associated with the fourth well to permit pumping of fluid
into the fourth well via the fourth valve; and

18.3

wherein step (d) comprises: opening the third valve
associated with the third well to permit pumping of fluid into
the third well via the third valve; and closing the fourth valve
associated with the fourth well.

CLAIM 25

25.1

25. An apparatus adapted to hydraulically fracture first and
second wells, the first and second wells being associated
with first and second valves, respectively, the apparatus
comprising:

25.2

a non-transitory computer readable medium; and

253

a plurality of instructions stored on the non-transitory
computer readable medium and executable by one or more
processors, wherein, when the instructions are executed by
the one or more processors, the following steps are executed:

X1V
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CLAIM /
LIMITATION

CLAIM LANGUAGE

254

(a) permitting hydraulic fracturing of the second well,
comprising: opening the second valve associated with the
second well to permit pumping of fluid into the second well
via the second valve; and

25.5

measuring a flow rate of the fluid being pumped into the
second well;

25.6

(b) swapping from permitting hydraulic fracturing of the
second well to permitting hydraulic fracturing of the first
well, comprising: opening the first valve associated with the
first well to permit pumping of fluid into the first well via the
first valve; and closing the second valve associated with the
second well;

25.7

wherein, during step (b), hydraulic fracturing fluid is
continuously pumped to the first and second valves via a
hydraulic manifold; and

25.8

wherein: in response to determining that the flow rate
measured at step (a) has satisfied one or more flow rate
conditions, the first valve associated with the first well is
opened at step (b) before the second valve associated with
the second well is closed at step (b);

259

or in response to determining that the flow rate measured at
step (a) has not satisfied one or more flow rate conditions,
the first valve associated with the first well is opened at step
(b) during or after the second valve associated with the
second well is closed at step (b).

CLAIM 26

26.1

26. The apparatus of claim 25, wherein the apparatus is
further adapted to hydraulically fracture third and fourth
wells, the third and fourth wells being associated with third
and fourth valves, respectively; and wherein, when the
instructions are executed by the one or more processors, the
following steps are also executed:

XV
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CLAIM /
LIMITATION CLAIM LANGUAGE

26.2 (c¢) permitting hydraulic fracturing of the fourth well; and

26.3 (d) swapping from permitting hydraulic fracturing of the
fourth well to permitting hydraulic fracturing of the third
well.

CLAIM 27
27. The apparatus of claim 26, wherein steps (a) and (c) are
executed simultaneously using hydraulic fracturing fluid
from the hydraulic manifold; and wherein steps (b) and (d)
are executed simultaneously using hydraulic fracturing fluid
from the hydraulic manifold.

CLAIM 28

28.1 28. The apparatus of claim 26, wherein, during step (d),
hydraulic fracturing fluid is continuously pumped to the third
and fourth valves via the hydraulic manifold;

28.2 wherein step (¢) comprises opening the fourth valve
associated with the fourth well to permit pumping of fluid
into the fourth well via the fourth valve; and

28.3 wherein step (d) comprises: opening the third valve
associated with the third well to permit pumping of fluid into
the third well via the third valve; and closing the fourth valve
associated with the fourth well.

CLAIM 31

31. The method of claim 25, wherein the flow rate measured
at step (a) has satisfied the one or more flow rate conditions
when the flow rate measured at step (a) is below an upper
flow rate threshold, above a lower flow rate threshold, or
both; and wherein the flow rate measured at step (a) has not
satisfied the one or more flow rate conditions when the flow
rate measured at step (a) is above the upper flow rate
threshold or below the lower flow rate threshold.
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CLAIM /

LIMITATION CLAIM LANGUAGE

CLAIM 36

36. The method of claim 15, wherein the flow rate measured
at step (a) has satisfied the one or more flow rate conditions
when the flow rate measured at step (a) is below an upper
flow rate threshold, above a lower flow rate threshold, or
both; and wherein the flow rate measured at step (a) has not
satisfied the one or more flow rate conditions when the flow
rate measured at step (a) is above the upper flow rate
threshold or below the lower flow rate threshold.
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I. INTRODUCTION

Intelligent Wellhead Systems, Inc. (“IWS”/“Petitioner”) requests inter partes
review (IPR) of claims 1-3, 6, 8-10, 13, 15-18, 25-28, 31, and 36 (“Challenged
Claims™) of Downing Wellhead Equipment, LLC’s (“Downing’s”) U.S. Patent No.
11,401,779 (“779 Patent”/**779”) (Ex. 1001).

The Challenged Claims are unpatentable and should be cancelled because
they merely cover the well-known abstract idea of determining fluid flowrate
conditions to decide which valves to open/close in multi-well hydraulic fracturing
operations, and prior art anticipates and/or renders them all obvious.

II. MANDATORY NOTICES

A. REAL PARTIES-IN-INTEREST

Intelligent Wellhead Systems, Corp., IWS USA Corp., and Pason Systems
Corp. are real parties-in-interest.

B. RELATED MATTERS

1. Downing asserted the Challenged Claims against IWS, Intelligent
Wellhead Systems, Corp. and IWS USA Corp., in Downing Wellhead Equipment,
LLC v. Intelligent Wellhead Systems, Inc., et al., No. 1:23-cv-01180-RMR-SP (D.
Colo.) (“the Litigation”). Exs. 1007, 1046. The Litigation is in its early stages.
Claim construction has not occurred, a claim construction hearing has not been set,

and, as of February 14, 2024, all claim construction briefing deadlines have been
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stayed. A trial date has not been set. On February 14, 2024, the Litigation was
stayed pending institution decisions by the Patent Trial and Appeal Board (the
“Board”) in related IPR2024-00256 and IPR2024-00300 (“related IPRs”). Ex. 1045,
1042, 1043. The stay affects all deadlines and litigation activities with the exception
of allowing either side to conduct third-party discovery relating to Krupa (U.S.
2022/0268141, Ex. 1003) as prior art. /d., 22. The parties shall submit a status report
to the court within five business days of the Board’s institution decisions in the
related IPRs, and either party may seek a further stay if either of the related IPRs is
instituted. /d. IWS has not yet filed an answer in the Litigation as IWS’s Motion to
Dismiss under 35 U.S.C. § 101 (ECF No. 34) was pending at the time the stay was
granted.

2. Intelligent Wellhead Systems, Inc. v. Downing Wellhead Equipment,
LLC, Case No. IPR2024-00256, before the Board, involving U.S. Patent No.
11,401,779, which is the parent to the *770 Patent. This IPR is pending institution
with Downing’s preliminary response due March 11, 2024. Ex. 1042, 1001-1035.

3. Intelligent Wellhead Systems, Inc. v. Downing Wellhead Equipment,
LLC, Case No. IPR2024-00300, before the Board, involving U.S. Patent No.
11,560,770, which is a continuation of the ’779 Patent. This IPR is pending

institution with Downing’s preliminary response due March 28, 2024. Ex. 1043.
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4. Intelligent Wellhead Systems, Inc. v. Downing Wellhead Equipment,
LLC, Case No. [IPR2024-00584, before the Board, involving the *770 Patent.

C. LEAD AND BACKUP COUNSEL

Lead Counsel: Backup Counsel:
Tammy J. Terry (Reg. No. 69,167) | Lisa E. Margonis (Reg. No. 57,123)
OSHA BERGMAN WATANABE & Califf T. Cooper (Pro Hac Vice to be
BURTON LLP requested)
1100 Louisiana Street, Suite 4900 Laura J. Witbeck (Reg. No. 59,766)
Houston, TX 77002 Peter C. Schechter (Reg. No. 31,662)
Telephone: 713.228.8600 OSHA BERGMAN WATANABE &
Email: terry@obwb.com BURTON LLP

1100 Louisiana Street, Suite 4900
Houston, TX 77002
Tel. | Fax: 713.228.8600 | 713.228.8778
Emails:
margonis@obwb.com;
cooper@obwb.com;
witbeck@obwb.com:;
schechter@obwb.com; and,
OBWB-IWS-Downing@obwb.com

D. SERVICE INFORMATION

Papers concerning this matter should be served on Lead and Back-up counsel.
Petitioner consents to service by email.

III. PAYMENT OF FEES

Charge all IPR-associated fees to Deposit Account 50-0591.

IV. GROUNDS FOR STANDING

Petitioner certifies that 779 is available for IPR and Petitioner is not

barred/estopped from requesting IPR on the identified grounds.
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V. IDENTIFICATION OF CHALLENGE

The Challenged Claims should be cancelled as unpatentable under post-AIA!

35 U.S.C. §§ 102/103 on these grounds:

GROUND(S) CHALLENGED 35US.C.§ REFERENCE(S)
CLAIMS (1-3, 6, 8-
10, 13, 15-18, 25-28,
31, 36)

1 1-3,6, 15,16, 18, 36 102 Ciezobka

All 103 Ciezobka
3 6, 8-10, 13, 16-18, 103 Ciezobka and McNeel

25-28, 31

4 All 103 Beuterbaugh and Jackson

Grounds are explained below, including where prior art
discloses/teaches/suggests each limitation.

Dr. Robert Durham’s Declaration (Ex. 1041) provides additional explanation
and support. 37 C.F.R. §§ 42.104(b)(1).

VI. TECHNOLOGY BACKGROUND AND PRIOR ART

For decades, hydraulic fracturing has used pumps and valve sequences to
control and direct high-pressure fracturing fluid into wells to fracture and increase
hydrocarbon recovery. Ex. 1041, 49 66-77; see also, Exs. 1015-1035.

Operators began “zipper fracturing” (simultaneously/sequentially fracturing

multiple wells) in the mid-2000s. Ex. 1041, 949 78-80. By 2014, zipper fracturing

! The earliest effective filing date of >779 is after 2013.
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was widespread, as shown in this annotated article illustrating well completion plans

for multiple techniques/variations of alternating fluid into wells:

Modified Texas
Zipper Frac Zipper Frac Two Step Conventional

|

|

|
HHH-HHHH

|

Fluid injection
stages

1d., 9 81-90; Ex. 1008, 61.

“Continuous pumping” (“CP”) refers to pumping fluid to treat multiple stages
and/or wells simultaneously or sequentially without stopping the pumps. Ex. 1041,
94 91-93. It has long been used to meet overall goals of reducing non-productive
time at the wellsite and reducing wear/damage to high-pressure pumps and valves.
Id., 9 91. Closing valves during high-flow conditions creates extreme pressure
increases, which could damage equipment and/or cause catastrophic system failure.
1d., 99 76, 94-99. Responsive and preventative measures, such as reducing flowrate
between fracturing stages, have been commonly used to allow frac job execution.

Id. For years, operators have also known to open a second well for CP only if there
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is sufficient flow to support two-well operation, but not so much flow to blow a
valve or damage the system. Id., see also, 99 100-105.

Reducing flowrate and alternating valve sequencing during hydraulic
fracturing operations, including zipper and continuous fracturing operations, was
well known long before the 779 Patent, as shown in at least the following prior art.

A. CIEZOBKA

W02017/201526 (“Ciezobka,” Ex. 1037), published November 23, 2017—
before the *779’s effective filing date (May 17, 2021)—is § 102(a)(1)-prior art.

Ciezobka discloses hydraulic-fracturing systems/methods that include
controlling flowrate to multiple wells to deliver pressure pulses to improve well
fracturing. Ciezobka, Abstract, 2:24-28. Flowrate may be varied by alternatingly
opening and closing valves along flowlines to the wells to divert fluid flow from one
well to another. Id., 11:21-12:15.

Ciezobka also discloses fracturing evaluation methods “implemented in a
software toolbox which incorporates all of the data...for real time application in the
field during hydraulic fracturing operations” and post-completion, “using the data
collected during field activities” ultimately “to decide on further rate fluctuations”

in hydraulic fracturing operations. I1d., 27:26-28:2; see also Ex. 1041, 49 106-110.



IPR2024-00583
Patent No. 11,401,779

B. BEUTERBAUGH

W02020145978 (“Beuterbaugh,” Ex. 1036), published July 16, 2020—
before the *779’s effective filing date—is § 102(a)(1)-prior art.

Beuterbaugh discloses fracking multiple wells by alternatingly opening and
closing valves to the wells using switching and plug valves to divert high-pressure

“fracturing fluid near instantaneously from one well to the other well.”

Beuterbaugh, Abstract, [0018], [0022], [0027].

151

136~

;alf_

51

| ~136

136~

{151
| ~136

[} ety I
150a 1500 | | 150a TR 1500
OPEN\Q OPENING CLOSED OPEN
Mgt b 1

it

= - < = SN -
151 151 151 151

(TO 1153) (TO 115b) (TO 115a) {TO 115b) (TO 115a) {TO 115b)
FIG. 3A FIG. 3B FIG. 3C

Figs. 3A-3C show sequencing control of two switching valves including a
pulse of fluid flow 151 directed to the second wellhead 115b by first opening the
plug valve 155b downstream of switching valve 150b, and then opening switching
valve 150b as switching valve 150a is being closed. Beuterbaugh,q [0021]; see also

Ex. 1041, 99 111-113.
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C. JACKSON

U.S. Publication No. 2007/0023184 (“Jackson,” Ex. 1005), published
February 1, 2007—years before *779’s effective filing date—is § 102(a)(1)-prior art.

Jackson discloses fracturing processes using gas (fluid) injections at different
flowrates within set thresholds for set durations. Jackson, Abstract, Y [0012],
[0017], [0045]-[0046], [0053], [0056]-[0059]; see also Ex. 1041, 99 114-117.

D. MCcNEEL
U.S. 2007/0125543 (“McNeel,” Ex. 1038), published June 7, 2007—before

the *779’s effective filing date—is § 102(a)(1)-prior art.

McNeel discloses stimulating multiple wells simultaneously or singly from a
centralized location, including a manifold. McNeel, Abstract, 99 [0021], [0024],
[0025]; see also Ex. 1041, 99 118-122.

VII. PERSON OF ORDINARY SKILL IN THE ART (“POSITA”)

A POSITA as of *779’s priority date would have had an engineering degree
and two or more years’ well-related operations experience, or equivalent
education/experience. Ex. 1041, 9 63.

VIIIL. 779 PATENT OVERVIEW

A. SUMMARY

779 describes multiple-well hydraulic fracturing systems/methods. Ex.
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10012, 2:7-10. In FIGs. 1A and 1B, hydraulic fracturing fluid is pumped through a
zipper manifold (145, FIG. 1A) to a plurality of fracturing (“frac”) legs (150A-
150C+n, FIG. 1A) adapted to communicate fluid from the manifold to a
corresponding well. /d., 5:53-61.

FIG. 13 shows the process for performing a regular swap from a first well to
a second well, where one closes the first well before opening the second well. FIG.
15 shows the process for performing a CP swap from the first to the second well,
where one opens the second well while the first well is also open, and then closes
the first well.

FIG. 16D shows an example pumping schedule executing between multiple

wells:

WELL 1 m WELL 3 WELL 1 WELL 2 WELL 3

NN R

T T T T T T
2 pm 4 pm 6 pm 8 pm 10 pm 12 am

*779 Fig. 16D

These CP swaps are described as “instantaneous” with total time between

2 Citations to *779/prior art are in [column]:[line] or [internal page #]:[line] or

[paragraph] format.
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stages measured at treatment pressure at “less than 20 seconds (as fast as 19 seconds
in some instances).” ’779, 14:41-49.

B. 779 PROSECUTION SUMMARY

’779 issued on August 2, 2022, from Application No. 17/388,716, filed July
29, 2021, as a continuation application of Application No. 17/319,854.

During prosecution one office action issued. Ex. 1009. Some claims were
allowed as written, some were noted as allowable if rewritten, and some, namely
those that did not recite flowrate thresholds, were rejected as anticipated by U.S.
Pub. 2017/0275980 (“Kajaria” (Ex. 1004)) or obvious over Kajaria in view of U.S.
Pub. 2014/0352968.

Downing maintained allowed claims, amended rejected claims, and added
dependent claims. After prosecution on the merits closed, Downing changed

identification of the application from continuation to continuation-in-part.

C. 779 PRIORITY

The Parties do not dispute that >779 claims priority to Provisional Application
No. 63/189,663, filed May 17, 2021, or that *779’s earliest effective filing date is
May 17,2021. Downing initially refused to identify a priority date until after it had
seen IWS’s invalidity contentions in the Litigation. Ex. 1014. After receiving those
contentions and the IPR2024-00256 petition, Downing acknowledged May 17, 2021

as the Challenged Claims’ earliest effective filing date, but alleged having publicly

10
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disclosed the subject matter of 779 on September 1, 2020, arguing that one or more
exceptions under 35 U.S.C. § 102(b) applies to “remove” any prior art with an
effective filing date after September 1, 2020. Exs. 1039, 1040.

This Petition presents only prior art published prior to September 1, 2020,
rendering disputes regarding alleged prior disclosure(s) irrelevant to this IPR.

D. CLAIM CONSTRUCTION

The Board only construes claims when necessary to resolve the underlying
controversy. Toyota Motor Corp. v. Cellport Sys., Inc., IPR2015-00633, Paper No.
11 at16 (P.T.A.B. Aug. 14,2015). Claim construction is not necessary in this IPR.3
If necessary, however, the Phillips standard applies. 37 C.F.R. § 42.100(b); Phillips
v. AWH Corp., 415 F.3d 1303, 1312-16 (Fed. Cir. 2005).

IX. DETAILED EXPLANATION OF GROUNDS

Petitioner explains all grounds showing unpatentability of all Challenged
Claims below. Each claim is considered as a whole, separated into discrete subparts
for ease of discussion only. Dependent claim discussions incorporate their

respective independent/intervening claim discussions. As shown below, it was well

3 Claim construction may nonetheless be necessary in the Litigation for

invalidity, noninfringement, and/or unenforceability purposes.

11
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known to continuously direct flow between wells simply by opening or closing
valves in response to flow conditions.

A. GROUNDS 1 AND 2-CIEZOBKA ANTICIPATES/RENDERS OBVIOUS ALL
CHALLENGED CLAIMS

1. Independent Claims 1, 8, 15, and 25

Claims 1 and 8 are nearly identical, as are Claims 15 and 25 to each other, but
a person/computer may execute Claims 1 and 15, while only a computer executes
Claims 8 and 25. Because Claims 8 and 25 merely add standard computer language
to Claims 1 and 15, they are discussed together. Ciezobka discloses/teaches/suggests

all limitations in all these claims.*

Claim Ciezobka

[8.1]-““An apparatus,
comprising: a non-
transitory computer
readable medium;

Ciezobka discloses using a diagnostic approach for
evaluating hydraulic fracturing methods, “implemented in
a software toolbox which incorporates all of the data

. handling and data analysis elements for real time

and . , application in the field during hydraulic fracturing

,[8'2]' aplurahty of operations as well as post completion using the data
instructions stored | ¢ jjected during field activities.” 27:26-29. The

on thg non- diagnostics may be “used to decide on further rate
transitory COmMpUter | g, -tyations as envisioned to be part of subject hydraulic
readable medium fracturing method.” 28:1-2. Ciezobka also discloses
and executable by artificial intelligence (Al) tools “can be used to identify

one or more .| the efficacy of said rate pulses in the subject processing.”
processors, wherein, .

27:11-15.
when the

instructions are Ciezobka’s “(Al) tools” or “software toolbox” would
executed by the one necessarily include a typical computer system with

4 Ciezobka-citations in claim charts refer to Ciezobka/Ex. 1037.

12
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Claim

Ciezobka

Or MOre Processors,
the following steps
are executed:”

processor(s) executing instructions stored on non-
transitory computer readable medium. Ex. 1041, 99 186-
187.

[1.1]/]18.3]-“A
method, comprising:
(a) permitting
performance of a
first hydraulic
fracturing operation
on a first well,
which first hydraulic
fracturing operation
comprises pumping
fluid into the first
well via a first valve
associated with the
first well, and”

Ciezobka discloses hydraulic fracturing systems/methods,
including “pumping the fracturing fluid...at a pump rate
and injecting the fracturing fluid under pressure into the
wellhead at an initial flow rate and creating small
fractures in deep rock formations.” 3:29-32. “As the
system moves towards an equilibrium pressure with few
or no new fractures being created,” the flowrate of
fracturing fluid into the well is changed to introduce “a
pressure pulse into the wellbore for a pulse period of time
causing a temporary increase of pressure leading to
opening new fractures.” 3:32-4:3.

Ciezobka discloses pumping fluid into a first well via a
first valve (diverter valve 218 along the first diverter
flowline and/or a valve along the first constant rate
flowline 212) associated with the first well to permit
hydraulic fracturing on the first well. See 3:17-18; 10:10-
1211:21-33; 12:4-10, Fig. 6; Ex. 1041, 99 124-132, 190.

[1.2]/8.4]-

“measuring a flow
rate of the fluid
being pumped into
the first well”

In Ciezobka, flowrate of a fluid pumped into a well is
measured and controlled to provide pressure pulses in a
fracturing process. 3:29-4:8. For example, Ciezobka’s
fracturing treatment plan includes pumping a first
percentage of total fluid flow “at a constant flow rate”
through a first constant rate flowline to a first well, and
the total flowrate to the first well may be changed by a
selected amount from an initial total flowrate into the well
to deliver a pulse. 11:32-34; 12:19-20. To provide the
selected flowrates to the wells according to the fracturing
treatment plan, the flowrates would be measured or
otherwise determined. Ex. 1041, 99 133-136, 190.

In examples, ““a total flow rate of 90 barrels per minute
(bpm)” is pumped to a well (10:30-31), and a graph

13
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Claim Ciezobka

shows “a first total flow rate to a first wellhead and a
second total flow rate to a second wellhead,” which are
measured over time (Fig. 7). 6:22-23; see also, 13:20-21;
14:2; 14:13-15:2; 14:23-25; 16:7-9; Fig. 8 (disclosing
using field-collected measured flowrates for fracturing
performance evaluations).

[1.3]/]8.5]-“(b) Ciezobka discloses “redirecting the flow” of fluid into
determining that the | wells for a “short amount of time” “to impart a pressure
flow rate of the fluid | pulse that can open unopened perforations.” 8:11-13;
being pumped into | 11:5-7. “The pressure pulse comprises changing the

the first well is initial flow rate to a pulse flow rate and then to a
below a flow rate secondary flow rate.” 4:2-3. In some embodiments, the
threshold and” “pulse flow rate is less than the initial flow rate” for a

pulse period of time. 4:4-15. In this case, the pulse
flowrate of fluid pumped into the well is below a flowrate
threshold equal to the initial flowrate. Ex. 1041, 9 139.
Ciezobka’s Figures 6-7 demonstrate a fracturing
system/method for two wells, where diverter valves are
opened/closed to redirect fluid flow according to a
flowrate schedule into each well. 12:4-11. Ciezobka
determines the flowrate increases and decreases into the
first and second wells. See Fig. 7 (annotated)® below; 4:2-
3; 12:13-15.

> All annotated figures use pink lines for flow to first well and green lines for flow

to second well.

14
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Claim Ciezobka
A
222 232 222
: /
oy
‘ ‘ W2 Total
|| Secondary | Wellhead Rate
flowrate
/ A {\ 220
| Ll N
/ S
close 15t t 230
diverter open 1%
::/ai/eﬂ diverter W1 Total
valve Wellhead Rate
222
Decreased
flowrate
1232 232
Proppant Concentration
Time
FIG.7
(Annotated)

Ciezobka discloses that the parameters of variable rate
fracturing are “select[ed] and design[ed]...including...
parameters such as flow rate (e.g., magnitude of change
and duration) as well as frequency (for example...
measured...period[s] of time between the endings of
successive flow rate variations).” 15:18-21. A “pulse
flow rate may be greater than the initial flow rate and/or
the secondary flow rate may ... be greater than or less than
the initial flow rate.” 4:11-13. Optionally, the initial
flowrate is increased “to a pre-pulse flow rate,” dropped to
“a pulse flow rate,” returned “to the pre-pulse flow rate”
and this cycle is repeated “before returning the flow rate
to the initial flow rate.” 4:26-31. Thus, Ciezobka
discloses determining the flowrate of the fluid and
comparing the determined flowrate to certain thresholds
(e.g., initial, pre-pulse, pulse, and secondary flowrates),
and therefore discloses determining that the flowrate of
the fluid being pumped into the first well is below a
flowrate threshold. Ex. 1041, 99 139, 190.

15
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Claim

Ciezobka

[1.4]/]8.6]-“has

been below the flow
rate threshold for a
threshold amount of
time”

Figures 6-7 show the total flowrate of fluid being pumped
to the first well during a pulse is decreased (below a
secondary flowrate threshold) “for a short period of time,”
e.g., ranging “from 1 minute to 1 second” or “any period
of time.” 12:8-15; Ex. 1041, 99 141, 190.

A

222 232 222
z ;
[
] W2 Total
| B Wellhead Rate
flowrate 220
\ /_/H
/\ <
close 1st | 230
div \ open 15t ‘
\l"aii'Teel diverter W1 Total
valve Wellhead Rate
222
Decreased

flowrate
lZ 32 232

roppant Concentration .

Time

FIG.7

(Annotated)

As Figure 7 shows, after the decreased flowrate has been
provided for a pulse period of time, the valves are
operated to resume flow through both diverter lines to
both wells. 12:5-15.

16
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Claim Ciezobka
pulse
A flowrates
2,
o ' 41 resumed
o [
= M secondary W2 Total
r-% Hl! flowrate Wellhead Rate
l—— "
I | (—/

_R

N\ \230

close 22| | close

valve CEE | close  yy 1otq) |
. 2°¢ Wellhead Rate
i | valve
Vs | | ‘open 1
open 21 ' valve 232
valve ’_l_,__/———'—"—'_l
Proppant Concentration .
Time
FIG. 7
(Annotated)
[1.51/]8.7]-“(c) Figures 6-7 (annotated below) show fracturing fluid
during pumping of | pumped through a first diverter valve 218 to a first well,
the fluid into the while a second diverter valve 219 to a second well is
first well via the closed to prevent fluid flow through the second diverter
first valve, opening | line 216 to the second well (12:8-11), and, as fluid is
a second valve continuously pumped through valve 218 to the first well,
associated with a the second valve 219 to the second well is opened to allow
second well;” fluid flow to the second well (12:5-16):

17
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Claim Ciezobka
22 232 222
W2 Total
% Wellhead Rate
‘%‘ CZJZO
E ———
/ 12
230
close
ud W1 Total
) Wellhead Rate
diverter
valve
) 232
roppont Concentration R
Time
FIG.7
(Annotated)
ond 204 208 206 202
well 15t well
2nd diverter
line 1 15t
216 210 —1— diverter
line
210 210 216 L 210
A
214
. L AT
ond N 1st
diverier”] 219 218 diverter
valve
valve | 210
216
~—~
21d constant 1%t constant
flow rate line  F|G. 6 flow rate line
(Annotated)
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Claim Ciezobka
222 232 222
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\ =
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W1 Total
e Wellhead Rate
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Time
FIG.7
(Annotated)
- 204 208 206 202
well 1t well
20d diverter
line i 1st
216 210 — 1 diverter
line
210 210 216 210
214
e 12
ond N 1%t
diverter 7 219 218 diverter
valve
valve | 210
216
~—~
21d constant 15t constant
flow rate line  F|(G. 6 flow rate line
(Annotated)

See also Ex. 1041, 9 144-150, 190.

19
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performance of a
second hydraulic
fracturing operation
on the second well,
which second
hydraulic fracturing
operation comprises
pumping fluid into
the second well via
the second valve;
and”

Claim Ciezobka
[1.61/]8.8]-“(d) Ciezobka discloses pumping fracturing fluid “at a pump
permitting rate and injecting [the fluid] under pressure into [a]

wellhead” at a flowrate to create “small fractures” in the
wellbore formation. 3:29-32. The flowrate is varied to

introduce “a pressure pulse into the wellbore for a pulse
period of time...to open[] new fractures.” 4:1-2.

In Figure 6 (annotated below), fracturing fluid is pumped
into two wells 206, 208 through separate constant rate
flowlines 212, 214 and diverter lines 216 to each well.
11:25-32. “A first percentage of the flow rate passes
through the first constant rate flow line 212, a second
percentage of the flow rate passes through the second
constant flow rate line [214], and a third percentage of the
flow rate passes [through] the diverter line 216.” 11:34-
4:2. The “third percentage of flow rate” may be diverted
to a selected well during a pressure pulse. 12:4-5. Thus,
when the second diverter valve 219 to associated second
well 208 is open, fracturing fluid is pumped into the
second well 208 via the second diverter line 216. 11:24-
30; 12:5-15.

20
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Claim

Ciezobka

204 208 206 202

20d well
15t well

2nd djverter line ' 1 diverter li
iverter line
//

21d constant s 15t constant
rate flow line 210 2 6\ 210 rate flow line
214 Z
e . 7\,\/12
/ N 1¢ diverter
nd div 219 218
24 djverter valve
valve 210 ‘
206 |
™~ ‘
|
FIG. 6
(Annotated)

Ciezobka also discloses that “one or more of the flow
lines” to a well “may include a valve, not shown, that can
be opened and closed to restrict a flow of fluid to the
wellbore” (11:21-23; Fig. 4), which would allow constant
flowrate to the second well during fracturing operations.
1d.; Ex. 1041, 99 151-154, 190.

[1.7]/18.9]-“(e)
during pumping of
the fluid into the
second well via the
second valve,
closing the first
valve associated
with the first well;”

Ciezobka discloses “[t]he process is then repeated” for the
first well, where fluid is pumped through the open second
diverter valve 219 to the second well 204 while the first
diverter valve 218 to the first well 202 is closed, thereby
“increasing the total flow rate 230 to the second wellhead
204 and decreasing the total flow rate 220 to the first
wellhead 202 (12:8-15, FIG. 6):

21
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“wherein, during
each of steps (a),
(b), (c), (d), and (e),
fluid is continuously
pumped to the first
valve, the second
valve, or both the
first valve and the
second valve.”

Claim Ciezobka
204 208 206 202
\\“\l\ \\/_/ . ‘\ I“\/‘/_'//
>4 4
J’F 216 2 »
210, o210 216
SN - f { b .
W (:/ 4 \> '/i
} ’\ 1/,>.\\\ /x\' Z
/! t\
219 218
210
216
FIG &
See also Ex. 1041, 49 155-159, 190.
[1.81/]8.10]- Figures 6-7 show first and second wells 206, 208 are

connected to a fracturing system via constant rate
flowlines 212, 214 and diverter lines 216 (collectively,
“flow lines 210”), where each well is connected to a
separate constant rate flowline 212, 214 and to a shared
diverter line 216 via associated branch diverter lines (as
shown in Fig. 6) (11:25-32):

22
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Claim

Ciezobka
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FIG. 6
(Annotated)

A connected fracturing pump pumps fracturing fluid to all
“the flow lines 210 at a constant flow rate.” 11:32-33. “A
first percentage of the flow rate passes through the first
constant rate flow line 212, a second percentage of the flow
rate passes through the second constant flow rate line 2[]14,
and a third percentage of the flow rate passes the diverter
line 216.” 11:34-12:2.

Fracturing fluid is thereby continuously pumped to first and
second diverter valves 218, 219 via the shared portion of
the diverter line while valve-switching to selectively
deliver pulses of fracturing fluid to associated wells. 11:30-
12:15; Ex. 1041, 99 160-164, 190.
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fracture first and
second wells, the
first and second
wells being
associated with first
and second valves,
respectively, the
apparatus
comprising:”

Claim Ciezobka
[25.1]-“An 25.1 is the same as 15.1, except 25.1 recites an apparatus
apparatus adapted to | adapted to perform the method of 15.1. As discussed below,
hydraulically Ciezobka discloses 15.1. Ciezobka also discloses a typical

computer system with processor(s) executing instructions
stored on non-transitory computer readable medium.
27:26-29; 28:1-2; 27:11-15; Ex. 1041, 949 272-273.

[25.2]-“a non-
transitory computer
readable medium;
and

[25.3]-a plurality of
instructions stored
on the non-
transitory computer
readable medium
and executable by
one or more
processors, wherein,
when the
instructions are
executed by the one
OT MOTe Processors,
the

following steps are
executed:”

These limitations are identical to 8.1-8.2. Ciezobka
discloses them as shown above. Ex. 1041, 9 274.
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fracturing at least
first and second
wells of a plurality
of wells, the first
and second wells
being associated
with first and
second valves,
respectively, the
method

Claim Ciezobka
[15.1]-“A method of | 15.1 combines 1.1 and 1.6. Ciezobka discloses 15.1 for the
hydraulically same reasons discussed above. Ex. 1041, 9 196-201.

fracturing of the
second well,
comprising: opening
the second valve
associated with the
second well to
permit pumping of
fluid into the second
well via the second

comprising.”
[15.2]/]25.4]- (a) 15.2 combines 1.5 and 1.6. Ciezobka discloses this
permitting hydraulic | limitation for the same reasons discussed above. Ex. 1041,

€9 202-205, 275-277.

being pumped into
the second well;”

valve; and”

[15.3]/]25.5]- 15.3 is identical to 1.2. Accordingly, Ciezobka discloses
“measuring a flow | this limitation as shown above. Ex. 1041, 99206-210, 275-
rate of the fluid|277.

[15.4]/]25.6]-“(b)
swapping from
permitting hydraulic
fracturing of the
second well to
permitting hydraulic
fracturing of the

Ciezobka discloses hydraulic fracturing systems/methods
as discussed above regarding Claim 1. See, e.g., 3:29-4:2.

Figures 6-7 further disclose switching pulse fracturing
between a first well 206 and a second well 208. 11:24-
12:15.
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Claim

Ciezobka

first well,
comprising: opening
the first valve
associated with the
first well to permit
pumping of fluid
into the first well via
the first valve; and
closing the second
valve associated
with the second
well;”

Ciezobka’s pulse hydraulic fracturing is swapped between
the first and second wells 206, 208 by opening and closing
associated diverter valves. Id. For example, Ciezobka
discloses that a pressure pulse is induced by closing a
second diverter valve associated with the second well to
“increase[e] the total flow rate 220 to the first well[] and
decreas[e] the total flow rate 230 to the second well[] for a
short period of time,” after which, the second diverter valve
is opened to resume fluid flow (at a secondary flowrate)
through both the first and second diverter valves to first and
second wells. 4:1-3; 12:7-11.

After pulse fracturing is conducted on the first well, the first
diverter valve is closed, “increasing the total flow rate 230
to the second well[] and decreasing the total flow rate 220
to the first well[] for a short period of time” to deliver a
pressure pulse to the second well. 12:13-15. After the
pressure pulse to the second well, the first diverter valve is
opened to resume fluid flow (at another secondary
flowrate) through both the first and second diverter valves
to first and second wells. 4:1-3; 12:7-11. The process can
be repeated, as shown in Figure 7 (12:13):
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Claim Ciezobka
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See also Ex. 1041, 49 211-222, 275-277.

[15.5)/]25.7]-
wherein, during step
(b), hydraulic
fracturing fluid is
continuously
pumped to the first
and second valves
via a hydraulic
manifold; and”

Ciezobka discloses ““a single or multiple common
manifolds” may connect fracturing pumps to a well via
multiple flowlines, where the flowlines may include a
valve “that can be opened and closed to restrict a flow of
fluid to the wellbore.” 3:15-20; 11:21-22. Ciezobka
further discloses that multiple wells can be connected to
such a pumping system. 11:28-30.

In Ciezobka fracturing fluid is continuously pumped to first
and second valves via this hydraulic manifold as discussed
above with Limitation 1.8/8.10 (disclosing constant rate
flowlines 212, 214 and diverter lines 216 (collectively
referred to as “flow lines 210”’) connected to wells 206, 208
(11:25-12:15)). See above.
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Claim Ciezobka
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Fracturing fluid is thereby continuously pumped to first and
second diverter valves 218, 219 via the shared portion of
the diverter line (or “single or multiple common
manifolds™) while valve-switching to deliver pressure
pulses to and hydraulically fracture the first and second
wells. 3:15-20; 11:30-12:15. See also Ex. 1041, 99 223-
226, 275-2717.

[15.6]/]25.8]-
wherein: in response
to determining that
the flow rate
measured at step (a)
has satisfied one or
more flow rate
conditions, the first
valve associated
with the first well is
opened at step (b)
before the second
valve associated
with the second well
is closed at step

Ciezobka discloses ‘““variable rate fracturing” methods for
fracturing multiple wells by varying flowrate “parameters”
into each well. 15:16-21. Flowrate parameters/conditions
include the “magnitude of change” in a pulse flowrate and
the “duration” of the flowrate change. 8:11-12; 11:5-7;
15:19-20; Fig. 8.

After determining a pulse flowrate (greater than, less than
and/or within a range of an initial flowrate) has been
directed into a well for a certain time, a subsequent valve
sequence is performed in response to the determination
based on a flowrate condition to redirect flow between the
two wells, including opening a first valve to a first well
before closing a second valve to a second well. 12:17-20;
see also 4:11-13; 4:26-31.
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Claim

Ciezobka

(b);”

A pulse is delivered to either well by closing the other
well’s diverter valve. In Figures 6-7, after a pulse has been
delivered to the second well, the first valve 218 is opened
to resume secondary flowrates to the first and second wells.
After secondary flowrates have been met, the second valve
is then closed, after opening the first valve 218. 4:1-3;
12:7-15:
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See Ex. 1041, 99 227-232, 275-277.

[15.7]/]25.9]-“or in
response to
determining that the
flow rate measured
at step (a) has not
satisfied one or
more flow rate
conditions, the first
valve associated
with the first well is

This limitation is a second option in an “or” clause of claim
15/25 (therefore, not required), and merely requires
opening a valve to a next well during or after closing a
valve to another well. Ex. 1041, 9233, 275-277.

29




IPR2024-00583
Patent No. 11,401,779

Claim Ciezobka

opened at step (b)
during or after the
second valve
associated with the
second well 1s
closed at step (b).”

Ciezobka thus discloses/teaches/suggests every limitation of Claims 1, 8, 15,
and 25 as arranged in the claims, anticipating Claims 1 and 15 while at least
rendering obvious Claims 8 and 25.

If it is argued that Ciezobka’s Al tool/software toolbox disclosures do not
expressly execute Claims 8 and 15’s steps, Ciezobka’s Al tool/software toolbox
would obviously be used to operate Ciezobka’s fracturing systems/methods. EXx.
1041, 99 187-189, 191-192, 273-277. For example, for the “software toolbox” to
implement diagnostics “using data collected during field activities,” the computer
system would need to be connected to Ciezobka’s fracturing systems “in such a way
that all flow rate measurements, pressure measurements, proppant concentrations,
etc. are fed into the computer.” /d.

Ciezobka discloses that the collected data diagnostics are further used to
generate parameter optimization outputs, which “are then used to decide on further
rate fluctuations as envisioned to be part of subject hydraulic fracturing method.”

Ciezobka, 27:30-28:2. Ciezobka’s “rate fluctuations” include “increasing and/or
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decreasing the pump rate” and/or opening/closing valves to multiple wells to
“redirect[] the flow of fracturing fluid” between the wells. Id., 4:30-31; 9:28-31;
28:22-26. Thus, a POSITA would have understood that using the computer system’s
generated optimized rate fluctuations “for real time application in the field during
hydraulic fracturing operations” would have included software instructions for
opening/closing valves according to the determined optimized rate fluctuation
schedules, including 1.1-1.8 and 8.3-8.10’s steps, which would have been executed
in Ciezobka’s fracturing systems. Ex. 1041, 49 137-138, 140, 142-143, 187-189,
190-192, 274-277. Ciezobka therefore also renders obvious Claims 1 and 8.

Further, if it is argued that Ciezobka does not expressly disclose 15.7/25.9, it
would have been obvious to a POSITA to open a first valve after closing a second
valve. When flowrate conditions are met, Ciezobka discloses alternating pulses to
different wells by diverting flow according to Fig. 7°s schedule. If flowrate
conditions are not met, Fig. 7°s schedule would not be implemented. Instead, the
wells would be operated individually as needed, e.g., closing one well before the
other. Ex. 1041, 99 234-236, 275-277.

If any differences exist between Ciezobka and Claims 1 and 8’s or Claims 15
and 25°’s limitations, they are insubstantial, and Ciezobka would still render obvious

these claims’ subject matter “as a whole.”
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2. Claims 2 and 9

Dependent Claims 2(1)° and 9(8) are identical.

Ciezobka discloses their

limitations:
Claim Ciezobka
[2.1])/[9.1]- Flowlines connect “high-pressure fracturing pumps, through

“wherein each of
the first and second
valves 1s in fluid
communication

with a hydraulic
manifold from
which  fluid is
pumped to the first
valve and/or the
second valve; and”

a single or multiple common manifolds, to a wellhead.” 3:16-
18; Ex. 1041, 99 165-170, 193. Figure 4 shows an example
where high-pressure fracturing pumps direct fracturing fluid
to a manifold at a high-pressure and then through the
flowlines to a wellhead connected to the wellbore. 10:10-13.
Ciezobka discloses that the pump/manifold system may
likewise be connected via flowlines and first and second
diverter valves 218, 219 to two wells, such as in Figure 6.
11:28-33.

[2.2]/19.2]-
“wherein, during
each of steps (a),
(b), (c), (d), and
(e), fluid is
continuously
pumped from the
hydraulic manifold
to the first valve,
the second valve,
or both the first
valve and the
second valve.”

Fracturing pumps supply fracturing fluid through the
manifold to each of the flowlines 210 in the system “at a
constant flow rate,” where first, second, and third
percentages of the flow rate passes through first, second, and
third constant rate flow lines 212/214/216. 3:16-18; 11:28-
12:2. As the third percentage of the flowrate is flowed “at a
constant flow rate” to diverter line 216, the fluid may be
diverted from being pumped into both wells 202, 204, to
being pumped into a single well by opening and closing
diverter valves associated with each well. 12:4-19. See also
Ex. 1041, 9 169.

6 Dependent claims are identified in the format “[dependent claim

#]([independent claim #])” or “[dependent]([independent],[intervening dependent

claim])”.
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Because Ciezobka discloses each limitation of Claims 2/9 (in addition to
disclosing/rendering obvious Claims 1/8), Ciezobka also anticipates/renders obvious
Claims 2 and 9. See Ex. 1041, 99 170, 193.

3. Claims 3 and 10

Ciezobka discloses all Claims 3(1) and 10(8)’s limitations:

Claim Ciezobka

[3]/[10]-“wherein | Ciezobka discloses step (b) as discussed in Section [X.A.1,
the second valve is | and discloses that after determining the fluid rate into the
opened after step | well is below a flowrate threshold (e.g., pulse flowrate is less
(b).” than the initial flowrate) for the pulse period (e.g., threshold
amount of time), the second diverter valve 219 is opened to
return total flowrate to each well to a secondary flowrate.
12:2-8; 15:29-31.

In Figures 6-7’s repeated pulsing process, once the third
pulse is performed, the second diverter valve 219 is opened
after the decreased flowrate has been pumped to the first well
for the threshold pulse period of time (during the second
pulse in Figure 7). Fig. 7; 11:21-12:15.
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Claim Ciezobka
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See also, 11:21-12:15 (disclosing another repeated
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Claim Ciezobka

alternating valve opening/closing process); and 4:11-13;
4:26-31 (disclosing other combinations of flowrate pulse
schedules); Ex. 1041, 49 171-177, 194.

Ciezobka thus discloses Claims 3 and 10’s limitations (in addition to Claims
1/8’s limitations), and therefore anticipates these claims. See also Ex. 1041, 49 177,
194.

Alternatively, Ciezobka renders these claims obvious. Id., Y 177, 194. A
POSITA would understand Ciezobka s decreased pulse flowrate to the first well for
a pulse period of time as equivalent to pumping into the first well a flowrate that is

below a flowrate threshold of the secondary flowrate for a threshold amount of time

(pulse period). Ex. 1041, 9 174-176.
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Figures 8-9 disclose other flowrate schedule examples (20:25-33):
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Ciezobka discloses that total flowrates into wells can be varied “by increasing
and decreasing the pump rate and/or by redirecting the flow of fracturing fluid” via
opening/closing valves. 4:30-31; 9:28-31.

A POSITA would have understood from Ciezobka’s disclosure that different
flowrate pulse schedules can be applied to wells (e.g., first and second wells 206,
208 in Figure 6) “by increasing and decreasing the pump rate and/or by redirecting
the flow of fracturing fluid” via opening/closing valves (see e.g., 4:30-31; 9:28-31;
11:21-12:15; 12:23-24) and would include opening a second valve to a second well
after determining the flowrate of fluid being pumped into a first well is below a

flowrate threshold for a threshold amount of time. Ex. 1041, 4 172-174.
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Ciezobka therefore anticipates/renders obvious Claims 3 and 10.

4. Claims 6 and 13

Ciezobka disclo

ses Claims 6(1) and 13(8). ’779 neither defines nor describes

“zipper” valves as having any distinguishable feature from any other valve capable

of allowing fluid flow

“zipper valves 170a-b

into a well. Ex. 1041, 9 180. Instead, *779 merely describes

(such as, for example, gate valves)” based on their function

“[to] communicate fluid between” a zipper manifold and a well, and a “zipper

manifold” is merely

pressurized fracturing

described as being a manifold “adapted to communicate”

fluid from high-pressure pumps (via a discharge manifold) to

multiple wells. *779, 5:52-61; 7:58-61, 7:63-66, 14:7-9, 14:20-23, 14:27-31, 14:41-

46, and associated figures. /d.

second valves is a
zipper valve.”

Claim Ciezobka
[6]/[13]-“wherein | Ciezobka discloses “zipper valves” for the same reasons
each of the first and | Ciezobka discloses the claimed first and second valves

discussed in Sections [X.A.1.

Further, “a single or multiple common manifolds” may
connect high-pressure fracturing pumps to a well via
multiple flowlines, which may include valves “that can be
opened and closed to restrict a flow of fluid to the wellbore.”
3:15-20; 11:21-22. A POSITA would have considered
Ciezobka’s “common manifold(s)” (Figure 4. 11:28-30) to
be equivalent to/interchangeable with a “zipper manifold,”
and any associated valves that “can be opened and closed to
restrict a flow of fluid to the wellbore” to be effectively
equivalent to “zipper valves,” as described in °779. See Ex.
1041, 9 178-182, 195.
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Ciezobka thus discloses the claimed “zipper valves.”

Alternatively, Ciezobka at least renders this limitation obvious as a POSITA
would have understood Ciezobka’s above-identified disclosures as including valves
effectively equivalent to “zipper valves,” as described in *779. Ex. 1041, 99 182-
185, 195; Ex. 1044.

Accordingly, Ciezobka anticipates and/or renders obvious Claims 6 and 13.

5. Claims 16 and 26

Dependent claims 16(15) and 26(25) are substantially identical and recite
already-analyzed limitations (15/25), but applied to third and fourth wells. Ciezobka

discloses and/or renders obvious these claims. Given their similarity, the claims are

discussed together.

wells further
comprises third
and fourth wells,
the third and
fourth wells being
associated with
third and fourth
valves,
respectively; and
wherein the
method further
comprises”
[26.1]-“wherein

Claim Ciezobka
[16.1]-“wherein Ciezobka discloses opening/closing valves to associated
the plurality of first/second wells to alternate delivering pulses of increased

and decreased flowrates into the wells, the pulses of
increased flowrate opening new fractures in the well. 3:29-
4:2; 11:24-12:15. Thus, Ciezobka discloses swapping from
permitting hydraulic fracturing of one well to another.
Although Ciezobka’s examples use two wells, Ciezobka
discloses the methods and apparatuses may include
“[s]imilar variations...utiliz[ing] multiple wells.” 28:22-23;
Ex. 1041, 99 237-238, 279.
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Claim

Ciezobka

the apparatus is
further adapted to
hydraulically
fracture third and
fourth wells, the
third and fourth
wells being
associated with
third and fourth
valves,
respectively; and
wherein, when the
instructions are
executed by the
one or more
processors, the
following steps are
also executed”

[16.2]/]26.2]-“(c)
permitting
hydraulic
fracturing of the
fourth well; and”
[16.3]/]26.3]-“(d)
swapping from
permitting
hydraulic
fracturing of the
fourth well to
permitting
hydraulic
fracturing of the
third well.”

Ciezobka discloses “[s]imilar variations may utilize multiple
wells....Fluid can be diverted from one wellhead to another
in situations where two wells are simultaneously stimulated.”
28:22-25; Ex. 1041, 99 241-242, 245-247, 279.
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As discussed, Ciezobka discloses that the methods and apparatuses may use
“multiple wells.” 28:22-23. Application of Ciezobka’s teachings to third and fourth
wells and associated third and fourth valves in a multi-well system would have
involved performing the same function in the same manner with predictable results.
Ex. 1041, 99 239-40, 243-244, 248-250, 278-282. Moreover, mere repetition of
elements has no patentable significance unless a new and unexpected result is
produced. See, e.g., Inre Harza, 274 F.2d 669 (CCPA 1960); and Perfect Web Techs.,
Inc. v. InfoUSA, Inc., 587 F.3d 1324, 1330 (Fed. Cir. 2009).

Thus, Claim 16 is anticipated by and 16 and 26 are obvious over Ciezobka.

6. Claims 17 and 27
Dependent Claims 17(15,16) and 27(25,26) are identical. Ciezobka discloses

and/or renders obvious their limitations. Claims 17/27 recite already-analyzed
limitations (Claims 15/16/25/26) that are likewise applied to the third valve/well and

fourth valve/well.

Claim Ciezobka

[17]/]27]-“wherein | Ciezobka discloses “a single or multiple common manifolds”
steps (a) and (c) that connect high-pressure fracturing pumps to a wellhead of
are executed a wellbore via multiple flowlines. 3:16-18. Figure 4 shows
simultaneously such a system where multiple flowlines (including a
using hydraulic variable- and a constant-rate flowline) connect fracturing
fracturing fluid pumps through a manifold to a well, where “one or more of
from the hydraulic | the flow lines 44 may include a valve, not shown, that can be
manifold; and opened and closed to restrict a flow of fluid to the wellbore”
wherein steps (b) | (10:10-13, 21-22):
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Claim

Ciezobka

and (d) are
executed
simultaneously
using hydraulic
fracturing fluid
from the hydraulic
manifold.”

pumnps

F2 40
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Further, Ciezobka discloses that “[s]imilar variations [in flow
rate or pulses] may utilize multiple wells” (28:22-23) and
that “the flow rate...can be varied by diverting a portion of
the fracturing fluid via [a] valve to...another wellhead and
wellbore.” 3:25-26; see also 3:29-32; 11:24-12:8; 28:23-26,
Figs. 6-7. “Fluid can be diverted from one wellhead to
another...where two wells are simultaneously stimulated.”
28:23-25.

It would have been at least obvious to a POSITA to use “similar variations”

with “multiple wells,”

including a third and fourth well, where the second and fourth

wells may be fractured simultaneously using fracturing fluid pumped via a manifold,

and where swapping

between hydraulically fracturing the second/first wells and

fourth/third wells (e.g., via Ciezobka’s pulses) may be executed simultaneously
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using the fracturing fluid from the manifold. Ex. 1041, 99 251-258, 283-285. Doing
so would have involved performing the same function in the same manner as
disclosed with Ciezobka’s first and second wells with predictable results. Ex. 1041,
9257. Thus, the repeated elements in Claims 17/27 have no patentable significance.
See, e.g., Perfect Web, 587 F.3d at 1330.

Claims 17 and 27 are obvious over Ciezobka.

7. Claims 18 and 28

Dependent Claims 18(15) and 28(25) are identical. Ciezobka discloses their
limitations. Claims 18/28 recite already-analyzed limitations (Claims 15/25) that

are likewise applied to the third valve/well and fourth valve/well.

Claim Ciezobka

[18.1]/]28.1]- Ciezobka discloses opening/closing valves to associated
“wherein, during | wells to alternate delivering pulses of increased and
step (d), hydraulic | decreased flowrates into the wells for fracturing, as discussed
fracturing fluid is | with Limitations 15.4/25.6 and 15.5/25.7 in Section [X.A.1.

continuously See also, 3:29-4:2; 11:24-12:15. Thus, Ciezobka discloses
pumped to the swapping from permitting hydraulic fracturing of one well,
third and fourth e.g., a second well, to another well, e.g., a first well, via a
valves via the hydraulic manifold. Although Ciezobka’s examples use two
hydraulic wells, Ciezobka discloses its methods/apparatuses may
manifold;” include “[s]imilar variations...utiliz[ing] multiple wells.”
28:22-23.
[18.2]/]28.2]- Ciezobka’s “high-pressure fracturing pump provides a first

“wherein step (c¢) | total flow rate 220 to the first wellhead 202 and a second total
comprises opening | flow rate 230 to the second wellhead 204.” “[BJoth valves
the fourth valve 218 [and 219] are open allowing the third percentage of the
associated with the | flow rate to be provided to both of the wellheads.” 12:5-8.
fourth well to Ciezobka includes “variations [that] may utilize multiple
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Claim Ciezobka

permit pumping of | wells.” 28:22-23.
fluid into the

fourth well via the
fourth valve; and”

[18.3]/]28.3]- Ciezobka discloses pumping fluid to multiple wellheads as
wherein step (d) part of a hydraulic fracturing operation and that valves
comprises: associated with the wells, e.g., valves 218, 219, can be

opening the third | opened and closed to allow or restrict a flow of fluid to one
valve associated or more wellbore(s). 11:21-22; 12:7-8; 28:22-23.

with the third well
to permit pumping
of fluid into the
third well via the
third valve; and
closing the fourth
valve associated
with the fourth
well.”

Applying Ciezobka’s teachings to swapping fracturing between third and
fourth wells using associated third and fourth valves in a multi-well system would
have involved performing the same function in the same manner with predictable
results. Ex. 1041, 99 259-271, 286-290. Thus, Claims 15/25’s limitations repeated
with third and fourth wells/valves in Claims 18/28 have no patentable significance.
See, e.g., Perfect Web, 587 F.3d at 1330.

Claim 18 is anticipated by and 18 and 28 are obvious over Ciezobka.
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8. Claims 31 and 36

Claims 31(25) and 36(15) are identical. Ciezobka discloses these limitations.

Claim

Ciezobka

[31]/[36]-“wherein
the flow rate
measured at step
(a) has satisfied
the one or more
flow rate
conditions when
the flow rate
measured at step
(a) is below an
upper flow rate
threshold, above a
lower flow rate
threshold, or both;
and wherein the
flow rate measured
at step (a) has not
satisfied the one or
more flow rate
conditions when
the flow rate
measured at step
(a) is above the
upper flow rate
threshold or below
the lower flow rate
threshold.”

Ciezobka discloses the measured flowrate from Limitation
15.3/25.5 having satisfied flowrate condition(s) of
Limitations 15.6/25.8 when the measured flowrate is below
an upper flowrate, above a lower flowrate, or both
(Limitation 31.1/36.1) for at least the same reasons discussed
for Limitation 1.3. Ex. 1041, 99 291-293.

Ciezobka discloses the parameters of variable rate fracturing
are “select[ed] and design[ed]...including, for example...
parameters such as flow rate (e.g., magnitude of change and
duration) as well as frequency (for example, such as
measured...period of time between the endings of successive
flow rate variations).” 15:18-21; see also 4:2-13; 4:26-
31;12:13-20, Fig. 7.

This limitation also merely recites that the measured flowrate
from Limitation 15.3/25.5 has not satisfied Limitation
15.6/25.8’s flowrate condition(s) when the measured
flowrate is above the upper flowrate threshold or below the
lower flowrate threshold, i.e., when the flowrate conditions
of Limitation 31.1/36.1 are not met. For the same reasons
Ciezobka discloses meeting the flowrate conditions of
Limitations 31.1/36.1, the flowrate conditions in Ciezobka
would not be met when the measured flowrate is outside the
thresholds. Ex. 1041, 99 295-300.

Furthermore, a POSITA would have found it “obvious to apply the various

flowrates, such as percentages or explicit flowrates, as thresholds [of Ciezobkal]...to
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determine that the pulse is performing as desired” when opening/closing respective
valves to implement the flowrate pulse schedule. Ex. 1041, 4 294-297. This would
be “standard practice for any flow system—if a measured flowrate is inside or
outside the required flowrate, then a flowrate condition is met or not met.” Ex. 1041,
91294.

Ciezobka discloses, or at least renders obvious, Claims 31/36.

In sum, Ciezobka anticipates/renders obvious all Challenged Claims. Id., 9
123.

B. GROUND 3-CIEZOBKA AND MCNEEL RENDER OBVIOUS CLAIMS 6, 8-
10,13, 16-18, 25-28, AND 31

McNeel adds additional explicit disclosure regarding third and fourth wells,
manifolds, zipper valves, and computerized control. Ex. 1041, 4 301. Similar to
Ciezobka, McNeel discloses “multiple wells can be fractured simultaneously, or a
treatment fluid can be flowed simultaneously to multiple wells” with fluid pumped
through the central manifold. McNeel, 9 [0005]-[0006], [0018], [0023]. As with
Ciezobka, McNeel discloses that wells may be “stimulated individually and at a
higher rate, by opening the valves along the line to the well to be treated while the
valves along the” line to another connected well “are closed, or simultaneously at a
lower rate, by opening the valves on both lines at the same time.” Id., § [0025].

McNeel’s manifolds “are controlled, coordinated, and monitored by a central control
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system,” which may use “sensor data” to control, e.g., pumping, based on, e.g.,
flowrate. Id., 9 [0029].

McNeel discloses its methods/systems “for simultaneously treating multiple
wells from a centralized location and simultaneously connecting multiple wells to a
single manifold,” may “conserve labor, infrastructure, and environmental impact.”
Id., 4 [0001]. Thus, it would have been obvious to a POSITA to use McNeel's
manifolds and control systems with Ciezobka’s hydraulic fracturing
systems/methods to improve Ciezobka’s similar systems/methods in the same way.
Ex. 1041, 99 302-308. Further, because McNeel and Ciezobka both relate to
systems/methods for hydraulically fracturing one or more wells using hydraulic
fracturing fluid pumped through common manifolds, a POSITA would have had a
reasonable expectation of success in combining McNeel’s teachings with Ciezobka’s
systems/methods to yield the predictable results of improved control/performance of
fracturing multiple wells (e.g., two to four or more wells) from a common manifold.
ld.

1. Claims 8 and 25

Claims 8 and 25 differ from Claims 1 and 15 only in that Claims 8 and 25 are
apparatus claims including Limitations 8.1-8.2/25.2-25.3 (boilerplate computer
language) that perform the methods of Claims 1 and 15. See Ex. 1041, 99 309-313,

342-345. McNeels computer system controls valves to adjust/control well-system

48



IPR2024-00583
Patent No. 11,401,779

fluid flow (McNeel, [0025], [0029]) and can execute Ciezobka’s steps. Id.

As discussed in Section IX.A.1, Ciezobka discloses “[Al] tools/“software
toolbox,” which a POSITA would have understood to include a typical computer
system with processor(s) executing instructions stored on non-transitory computer
readable medium, and that a POSITA would have found obvious to use to operate
Ciezobka’s fracturing systems/methods. Ciezobka 27:30-28:2; 4:30-31; 9:28-31;
28:22-26; Ex. 1041, 99 311, 344.

McNeel discloses operations of a hydraulic fracturing system “are controlled,
coordinated and monitored by a central control system.” McNeel, 4 [0029]. “The
central control system may use all of the “sensor data” to control pumping, based
on, e.g., flowrate. Id.

A POSITA would have understood McNeel’s “central control system” would
necessarily include conventional computer system elements such as processor(s)
able to execute instructions stored on non-transitory computer readable medium to
“control[], coordinate[], and monitor[]” the hydraulic fracturing system. Ex. 1041,
9 311. Additionally, and/or alternatively, it would have been obvious to a POSITA
to use Ciezobka’s “software toolbox”/Al tools in McNeel’s “central control system”
to determine and execute optimized rate fluctuation schedules in the fracturing
systems/methods, as taught in Ciezobka. Ciezobka,27:11-15,27:26-28:2; Ex. 1041,

q 311. “A POSITA would have understood that, based on the teaching of
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‘electronically controlled’ valves and a ‘central control system,’ it would have been
obvious to use a computing device to control the valves, particularly at the time of
the *779 Patent (2021).” McNeel, [0025]; Ex. 1041, 9 311, 344.

Ciezobka in view of McNeel therefore renders obvious Claims 8 and 25. Ex.
1041, 99 313, 345.

2. Claims 9(8), 10(8), 31(25)

As discussed in Section IX.A.1, Ciezobka discloses these claims’ limitations.
Regarding Claim 9, McNeel also discloses a hydraulic manifold for continuously
pumping. Because these claims depend from Claims 8 and 25, they are obvious over
Ciezobka and McNeel for the same reasons discussed in Section IX.B.1. Ex. 1041,
19 313-316, 355-362.

3. Claims 6(1), 13(8)

Dependent Claims 6(1) and 13(8) are also obvious over Ciezobka in view of
McNeel. As discussed above in Section IX.A.1, Ciezobka discloses “zipper valves”
for the same reasons Ciezobka discloses the claimed first and second valves.

Additionally, similar to Ciezobka, McNeel discloses “central manifolds” that
receive pressurized fluid from a pump through input(s) and selectively distribute the
pressurized fluid to multiple wells (e.g., first-fourth wells) via flowlines through the
manifold by opening/closing valves along each line to an associated well. McNeel,

9 [0026]. For example, McNeel’s Figure 2 shows a central manifold 107 fluidly
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connects pumps to multiple wells:
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Figure 6 shows an example of the central manifold configuration, including
lines 609-612 fluidly connecting inputs to multiple wells, where valves 606, 608
along the flowlines are opened/closed to selectively deliver fluid from one or both

inputs to one or more of the wells (McNeel, 4 [0026]):
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Thus, McNeel’s manifolds and associated valves perform the same function
in the same manner as the zipper manifolds/valves described in ’779 and are
therefore equivalent. Ex. 1041, 44 314-316.

A POSITA would have considered using McNeel’s manifolds in Ciezobka’s
systems/methods as simply substituting one known element for another. Ex. 1041,
9 316. Additionally, a POSITA would have found it obvious to use McNeel’s

manifolds in Ciezobkas multi-well system to control and provide fluid flow to
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selected wells, as doing so would merely amount to combining prior art elements
according to known methods to yield predictable results. /d.

Therefore, Ciezobka in view of McNeel render Claims 6/13 obvious.

4. Claims 16-18, 26-28

These claims recite already-analyzed limitations (Claims 15 and 25) that are
likewise applied to third and fourth valves/wells from a hydraulic manifold, and that
are simultaneously hydraulically fractured with another well. As discussed above in
Section IX.A.1, Ciezobka discloses/renders obvious these limitations. Ciezobka in
view of McNeel also render these claims obvious, as discussed below.

Ciezobka discloses swapping from permitting hydraulic fracturing of one well
to another and using similar variations on multiple wells. See Section IX.A.1 (Claims
15/25), see also Ciezobka, 3:29-4:2; 11:24-12:15; 28:22-23.

McNeel discloses pumping fracturing fluid from a manifold to multiple wells,
including at least four wells, at higher and lower rates by opening/closing well-
associated valves. McNeel, 99 [0025]-[0026]. Additionally, in McNeel’s Figure 6
manifold, two flowlines are fluidly connected to each well, including first-fourth
wells, where valves along each of the two flowlines may be opened/closed to provide

fluid flow and/or no flow from multiple inputs to each well. McNeel, 4 [0026].
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McNeel further discloses its manifolds/systems “can be adapted for multiple
uses,” e.g., “multiple well sites may be treated, produced, or treated and produced
sequentially or simultaneously from a single central location.” McNeel, § [0031];
Ex. 1041, 99 317-320. A central manifold may connect to pumps and operate to
fracture multiple wells at different pads simultaneously; each pad may include
multiple wells. Id., 4 [0018], [0023]; Ex. 1041, § 320. McNeel also discloses that

a central manifold “can be connected to one or more additional manifolds 405,”
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where the “additional manifolds are operable to connect to multiple well locations

401-404.” Id., 9 [0024].
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It would have been obvious to a POSITA to use McNeel’s manifold to
selectively deliver higher/lower rates of fluid flow to multiple wells, including first-
fourth wells in Ciezobka’s systems according to Ciezobka’s methods for delivering
fluid flow pulses to and swapping between multiple wells (including four wells), as
Claims 16, 18, 26, and 28 recite. Ex. 1041, 949 321-324,331-341, 346-348, 351-354.
Applying Ciezobka’s teachings to third and fourth wells and their associated valves

in a multi-well system using McNeel’s systems/methods for selectively delivering
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fluid to first-fourth wells would have involved performing the same function in the
same manner with predictable results. /d. Moreover, mere repetition of elements
has no patentable significance unless a new and unexpected result is produced. See,
e.g., Perfect Web, 587 F.3d at 1330.

Further, it would have been obvious to a POSITA to merely combine known
elements according to known methods to yield predictable results by connecting
McNeel’s central manifold to Ciezobka’s systems/methods (e.g., replacing
Ciezobka’s manifolds (Ciezobka, 3:16-18, 11:28-30)) to provide pressurized fluid
flow to simultaneously fracture multiple connected wells, as taught in McNeel. Ex.
1041, 99 317-324.

It also would have been obvious to a POSITA, in view of Ciezobka’s
disclosure that its fracturing processes can have “similar variations” using “multiple
wells” (28:22-23), to fracture third and fourth wells simultaneously using fracturing
fluid pumped via a central manifold, as McNeel discloses, and to swap between
hydraulically fracturing the second/first wells and fourth/third wells (e.g., via
Ciezobka’s pulses) simultaneously using the fracturing fluid from the central
manifold to perform Claims 17 and 27°s methods. Ex. 1041, 99 325-330, 349-350.
Doing so would have involved performing the same function in the same manner as

disclosed with Ciezobka’s first and second wells with predictable results. 1d.
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Claims 16-18 and 26-28 are therefore also obvious over Ciezobka in view of
McNeel.

Claims 1-3, 15, and 36 are not addressed with respect to McNeel because all
limitations are explicitly disclosed/rendered obvious by Ciezobka alone. However,
these claims are also obvious over Ciezobka and McNeel for the reasons and
rationale above. Ex. 1041, 99 363-364.

C. GROUND 4-BEUTERBAUGH AND JACKSON RENDER OBVIOUS ALL
CHALLENGED CLAIMS

Beuterbaugh discloses fracking multiple wells by alternatingly opening and
closing valves to the wells using switching and plug valves to divert high-pressure
fracturing fluid from one well to the other. Beuterbaugh, Abstract, [0018], [0022],
[0027]. Beuterbaugh’s system provides control over fracturing operations and
allows effective use of surface equipment to treat multiple wells. /d.,[0015], [0022].
For example, “[t]he overlap of fluid flows to each well” in the multi-well system
“can be controlled to optimize the downhole pressure waves and minimize the
surface impacts.” Id., [0024]. Further, Beuterbaugh discloses diverting the
fracturing fluid to multiple wells in “pulses” to “create or enhance fractures in a rock
formation.” Id., [0003]. The fluid is injected for a time to create the pulse, where
the “total flow rate from the...pumps...determine the pulse size of the fracturing

fluid that are selectively diverted to the...wells.” Id., [0018], [0022].
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Jackson also discloses controlling fracturing fluid injection into a well to
provide “a greater degree of fracturing and/or connecting the fractures.” Jackson,
[0044]-[0045]. Fracturing fluid is injected in “pulses” of varying flowrates,
pressures, and/or durations, defined according to thresholds, to improve fracturing.
1d., [0052]-[0053], [0060], [0067].

It would have been obvious to a POSITA to combine Jackson and
Beuterbaugh’s teachings, as they are in the same field of endeavor (as is *779) and
directed to solving the same problem of controlling and improving fracturing
operations. Ex. 1041, 49 365-367. Further, a POSITA would have found it obvious
to include Jackson’s measuring flowrate and using flowrate thresholds as part of
Beuterbaugh’s systems/methods, for example, to indicate fracturing stage status and
determine next operational steps. 1d., 49 365, 366-370.

1. Independent Claim 1

Beuterbaugh in view of Jackson render Claim 1 obvious.

Limitation |[1.1]

Beuterbaugh discloses systems/methods “for hydraulic fracturing a plurality
of wells,” including a first well. Beuterbaugh, [0030]. In Beuterbaugh’s Figure 2,
a fracturing system includes high-pressure pumps connected to wells “for conveying

hydraulic fracturing fluid to the wells.” Id., [0016]-[0017]. “[S]witching valves
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150a, 150b alternatively redirect the fracturing fluid received...from the...

pumps...from one wellhead...to another wellhead.” Id., [0018]-[0019].
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Beuterbaugh discloses that first plug and switching valves are
“opened...permitting the fracturing fluid to flow to a first wellhead 115a associated
with a first well.” Id., [0021], [0026]; see also Ex. 1041, 44 371-378.

Thus, Beuterbaugh discloses Limitation 1.1.

Limitation |[1.2]

In Beuterbaugh the pumps’ total flowrate can determine the pulse size of

fracturing fluid selectively diverted to a well. Beuterbaugh, [0018]. Additionally,
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because “a positive waterhammer wave going to [a] first well is created while a
rarefaction wave is created in [a] second well” when switching from flowing fluid
into the second well to flowing fluid into the first well “due to the sudden drop in
the flow rate to the second well,” the “overlap of fluid flows to each well...can be
controlled to optimize the downhole pressure waves and minimize the surface
impacts.” Id., [0024]. Thus, Beuterbaugh considers knowledge of flowrate. Ex.
1041, 9 379.

It would have been obvious to a POSITA to measure flowrate of fluid being
pumped into a well, as Jackson discloses, to monitor and control the pulse size of
fracturing fluid, as Beuterbaugh discloses.

Prior to °779, flowrate was a well-known parameter to measure and monitor
during fracturing operations, as taught by Jackson. In Jackson, flowrate is measured
to assess if thresholds are met for a fracturing process. Jackson, [0019]. Jackson
discloses “introducing a supply of fracturing fluid to the formation until a first
threshold is reached, adjusting the flow of the fracturing fluid to reach a second
threshold, adjusting the flow to reach a third threshold and ceasing flow of the
fracturing fluid to the formation.” Id., [0003]. “[A]fter reaching the third threshold
and prior to ceasing flow, further thresholds may be reached by adjustment of
fracturing fluid flow.” 1Id., [0003]. Jackson discloses flowrate thresholds. /d.,

[0017]. Jackson discloses various injection equipment and systems were known and
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used to supply fracking fluid to a wellbore, including “flow meters for the frac[k]ing
fluid and proppant.” Id., [0048].

It would have been obvious, based on a POSITA’s general engineering
knowledge, “to combine Jackson and Beuterbaugh to measure flowrate of fluid
being pumped into a well to monitor/control a fracturing process because Jackson
teaches process parameters including flowrate were commonly observed to assess a
fracturing process.” Ex. 1041, 99/ 380-381.

Limitation |[1.3]

Beuterbaugh considers knowledge of flowrate for determining fracturing fluid
pulse size, optimization of downhole pressure wave, and minimization of surface
impacts. Beuterbaugh, [0018], [0024].

Jackson discloses flowrate as a known parameter to measure/monitor during
fracturing operations. Jackson, [0019]. Jackson also discloses that it was known to
determine if a measured flowrate was below a flowrate threshold to determine if a
condition for an operation was met so the fracturing process could move to the next
step. For example, Jackson describes fracturing processes that include supplying
fracturing fluid into a well until a first threshold is reached and performing a series
of steps of adjusting the flow of the fracturing fluid to reach subsequent thresholds.
Jackson, Abstract. Jackson states that thresholds “may be defined by at least

one...of: (a) a time period threshold; (b) a non-participating gas [fracturing fluid]
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flow rate threshold;” and/or others, where process parameters such as flowrate and
volume are observed to assess fracturing processes. Id., [0017], [0019]. The
threshold may be defined as a flowrate of less than a selected flowrate, such as during
a period of pumping relaxation. /d., [0061].

Thus, while Beuterbaugh broadly discloses monitoring/controlling fracturing
operation parameters to selectively deliver fracturing fluid pulses to wells, Jackson
gives more detailed guidance including monitoring flowrate to control fracturing
according to flowrate thresholds. A POSITA would have considered using Jackson’s
systems/methods for measuring/monitoring flowrate according to flowrate
thresholds as a simple complement to Beuterbaugh’s fracturing systems/methods for
directing fracturing fluid pulses with a selected pulse size to wells in a multi-well
system. Ex. 1041, 99 382-385.

Limitation |[1.4]

Beuterbaugh and Jackson consider time/duration for fracturing fluid
injections into a well and, therefore, disclose/render obvious Limitation 1.4.

Beuterbaugh discloses generally that a pulse’s “time duration” may be
selected for each well in multi-well systems. Beuterbaugh, [0022]. Jackson uses
selected flowrate thresholds with selected time thresholds to indicate different stages
in a frac cycle and trigger the next fracturing operation stage. Jackson, [0017]-

[0019]. For example, a frac cycle “relaxation stage” may be defined by flowrate
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being less than 300 scm’ (flowrate threshold) for 1 minute to 24 hours (time period
threshold). Id., [0005], [0061].

A POSITA would have found obvious to include Jackson’s threshold
teachings in Beuterbaugh’s methods/systems, including using Jackson’s disclosure
of a measured flowrate below a flowrate threshold for a threshold amount of time
indicating a stage of a fracturing process, to improve Beuterbaugh’s control of
fracturing operations. Ex. 1041, 99 386-387.

Limitation |[1.5]

Beuterbaugh discloses methods for treating multiple wells that include
pumping “fracturing fluid to one or more switching valves and repeatedly opening
and closing the...switching valves to divert the fracturing fluid...from one well to
the other well...for fracturing subterranean formations.” Beuterbaugh, Abstract. As
shown in Figures 2-3B, while fracturing fluid is being constantly pumped to each
well’s associated valves, Beuterbaugh’s valve sequencing includes:

1) “as a first state, opening [first] switching valve 150a and [first] plug valve

155a such that the flow rate of the fracturing fluid...is directed to the first

wellhead 115a, delivering a pulse, while [second] switching valve 150b

7 (standard cubic meters/minute)
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and associated [second] plug valve [155b] are closed preventing fluid flow

151 to the second wellhead 115b.” Id., [0021], [0030].
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2) “Next...[second] plug valve 155b downstream of the [second] switching

valve 150b” is opened; then second “switching valve 150b is opened (/d.):
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Thus, Beuterbaugh discloses hydraulic fracturing methods for multiple wells
that include valve sequencing where a second valve to a second well (e.g., second
plug and/or switching valve) is open while fluid is pumped into a first well via a first
valve (e.g., first plug and switching valves). See also Ex. 1041, 99 388-390.

Beuterbaugh discloses Limitation 1.5.

Limitation |[1.6]

Beuterbaugh discloses hydraulically fracturing first and second wells.
Beuterbaugh, [0016]-[0017]. Figure 2 shows a fracturing system with pumps
connected to first and second wells for “conveying hydraulic fracturing fluid to the

wells.” Id., [0016]-[0017]. “[S]witching valves 150a, 150b alternatively redirect
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the fracturing fluid received... from the... pumps” from the first well to the second

well. Id., [0018]-[0019].
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Beuterbaugh discloses “a pulse of fluid flow...is directed to the second
wellhead 115b by first opening the [second] plug valve 155b downstream of
[second] switching valve 150b, then [second] switching wvalve 150b is
opened...initiating a pulse down [the second] well.” Id., [0021]; see also Ex. 1041,
19 391-393.

Thus, Beuterbaugh discloses Limitation 1.6.
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Limitation |[1.7]

Beuterbaugh discloses “fluid flow 151 is directed to the second wellhead...by
first opening the [second] plug valve” to the second well, and then opening the

second switching valve to the second well while closing the first switching valve to

the first well. Beuterbaugh, [0021].
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After the second “switching valve...is fully opened and [the first] switching

valve...is fully closed,” a pulse is initiated in the second well. 7d.
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While directing the fluid pulse into the second well, and after closing the first

switching valve, the first plug valve, downstream of first switching valve, is also

closed. Id.
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Thus, Beuterbaugh discloses closing a first valve to a first well (e.g., first plug
and/or switching valve) while pumping fluid into a second well via a second valve
(e.g., second plug and switching valves). See also Ex. 1041, 99 394-395.

Beuterbaugh discloses Limitation 1.7.

Limitation |[1.8]

Beuterbaugh discloses methods of “hydraulic fracturing a plurality of wells”
that include “alternating application of a constant pressure of fracturing fluid to a
plurality of wellheads by opening and closing at least one switching valve to create
a pulsed pressure wave in each well associated with the plurality of wellheads for

fracturing a subterranean formation associated with each well.” Beuterbaugh,
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[0043]. For example, pumps “run at a constant rate to provide a substantially
constant pressure of...fracturing fluid to the...switching valves” as the valves are
opened/closed to alternatingly redirect the fracturing fluid to a selected well. Id,
Abstract, [0018]-[0019]. “A POSITA would have recognized this to mean that the
fluid is pumped continuously to the switching valves.” Ex. 1041, 99 396-397. Fig.

5 illustrates this operation:
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CLOSE FIRST VALVE ~-180

1951 !

OPEN SECOND VALVE
WHILE FIRST VALVEAT |~_ 185
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!

CLOSE SECOND VALVE  ~_ 190
J

FIG. 5

Thus, Beuterbaugh discloses Limitation 1.8.

In sum, Beuterbaugh discloses every limitation in Claim 1 except for
explicitly determining a measured flowrate into the first well is below a flowrate
threshold for a threshold amount of time. However, Jackson shows monitoring and

controlling fracturing operations using flowrate thresholds was not an inventive
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concept. Instead, a POSITA would have found it obvious to determine whether a
flowrate into a well is below a flowrate threshold for a threshold amount of time, as
taught by Jackson, in Beuterbaugh’s fracturing operation, because Beuterbaugh
considers using flowrate as a parameter for controlling fracturing operations (e.g.,
where the flowrate may be used when determining the pulse size of fracturing fluid
diverted into each well) and Jackson uses flowrates to determine stages of fracturing
operations. Ex. 1041, 99 366-370, 380-387, 398; Beuterbaugh, [0018].

Beuterbaugh in view of Jackson renders Claim 1 obvious.

72



IPR2024-00583
Patent No. 11,401,779

2. Independent Claim 8

Claim 8 merely adds computer system limitations (8.1-8.2) to Claim 1°s
limitations.

Limitations |[8.1]-[8.2]

Beuterbaugh discloses Limitations 8.1-8.2.
Beuterbaugh discloses controlling valves and other components in the system

using “a computerized controller:”

151
136
156 158
/
— — CONTROLLER

|
|

\

) Y

P (TO: 150a,150b,155a,155b)

4 oo0O0

151 151
(TO 115a) (TO 115b)
FIG. 4

Beuterbaugh, [0022], [0025].
Beuterbaugh’s controller may “control any of the switching valves...and

...any...other components, including...plug valves...and the high pressure pumps.”

73



IPR2024-00583
Patent No. 11,401,779

1d., [0025]. “The controller...may comprise a computer processor connected by a
bus to a memory,” where the memory includes “a software program for performing
the control and operational sequencing of the components, including the sequencing
of opening and closing the...valves.” 1d.; see also Ex. 1041, 99 415-418.

A POSITA would have immediately understood “the generic term ‘memory’
connected by a bus to a computer processor and which contains a software program
to be a ‘non-transitory computer readable medium,”” and that the “software
program” was a plurality of instructions executable by the processor to execute
Claim 8’s steps. Ex. 1041, 99 419-428. Further, it was well-known to use such
computer systems for controlling equipment, including fracturing system
equipment, even before Beuterbaugh’s filing date in 2019. /d.

Beuterbaugh discloses Limitations 8.1-8.2.

Limitations [8.3]-[8.10]

Limitations 8.3-8.10 and 1.1-1.8 are 1identical and are, therefore,
disclosed/taught/suggested for the same reasons discussed with 1.1-1.8, and it would
have been obvious to use Beuterbaugh’s computerized controller to execute Claim
8’s steps to control Beuterbaugh’s fracturing process. Ex. 1041, 99 429-430.

Therefore, Beuterbaugh in view of Jackson render Claim 8 obvious.
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3. Claims 2 and 9

Beuterbaugh discloses that manifolds were known as part of surface
equipment used with hydraulic fracturing systems.  Beuterbaugh, [0004].
Additionally, Beuterbaugh’s methods of “alternating operation between a plurality
of wells leads to multi-well pulsed completions and more effective use of blender,
pumps, manifolds and the like at the surface.” Id., [0015].

Figure 1 shows “a generalized schematic view of a plurality of wells...along
with associated wellheads...connected to surface fracturing equipment,” which
would include known surface equipment manifold(s), where the “surface
equipment...may be interconnected to the wellheads...using corresponding

conduits...for conveying hydraulic fracturing fluid to the wells:”

/8
S

110a
/
105
/
SURFACE FRACTURING
EQUIPMENT
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1d., [0016].
Figure 2 further shows more detail of Figure 1°s surface fracturing equipment

105. Id., [0018].
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In view of Beuterbaugh’s disclosure, a POSITA would have easily recognized

either of the annotated groupings of conduits in Annotated Figure 2 to be
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representative of the manifolds that Beuterbaugh discloses were common with
surface fracturing equipment. Ex. 1041, 99 399-402, 431.

Thus, in addition to the limitations disclosed by Beuterbaugh and Jackson in
Claims 1/8, Beuterbaugh discloses limitations 2.1-2.2/9.1-9.2. Id.

Claims 2 and 9 are therefore obvious over Beuterbaugh in view of Jackson.

4. Claims 3 and 10

Beuterbaugh discloses an alternating and overlapping valve sequence used to
deliver fluid pulses with a determined pulse size (based on total flowrate from the
pumps) to multiple wells. Beuterbaugh, [0018], [0048]. Beuterbaugh’s methods
include opening valves to a first well “such that the flow rate of the fracturing fluid
151 from the...pumps...is directed to the first wellhead” to deliver a fluid pulse,
while the valves to the second well “are closed preventing fluid flow 151 to the
second wellhead...as shown in FIG. 3A.” Id., [0021]. “Next, as shown in FIG. 3B,
a pulse of fluid flow 151 is directed to the second wellhead” by opening the valves
to the second well. Id. Thus, Beuterbaugh’s Figures 3A-B show opening the second

valve after a fluid pulse is delivered to the first well. /d.
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FIG. 3A FIG. 3B

Jackson teaches flowrate and time were known parameters operators
monitored to determine next steps in fracturing operations, including time and
flowrate thresholds. Jackson, [0017]. In an example, Jackson discloses a step in a
fracturing operation defined by a flowrate threshold of less than 300 scm for a time
threshold of 1 minute to 24 hours. Id., [0061].

It would have been obvious to a POSITA to use Jackson’s methods of defining
steps in a fracturing operation using an upper flowrate threshold and time threshold
to define the fluid pulses in Beuterbaugh as “a simple substitution of one known
technique for another to achieve predictable control of the fracturing operation.” Ex.

1041, 99 403-408, 432.
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Accordingly, it would have been obvious to determine, as an operational
condition, that the flowrate of the fluid being pumped into the first well is below a
flowrate threshold and has been below that threshold for a threshold amount of time,
as taught by Jackson, prior to opening the second valve in a fracturing operation of
Beuterbaugh, to provide a fluid pulse to the first well with a determined pulse size.
Beuterbaugh, [0018]; Ex. 1041, 94 403-408, 432.

Claims 3 and 10 are therefore obvious over Beuterbaugh in view of Jackson.

5. Claims 6 and 13

Beuterbaugh discloses zipper valves. *779’s claimed “zipper valves” do not
require additional functionality or structure over the independent claims’ first and
second valves, and thus are disclosed by Beuterbaugh for at least the same reasons
Beuterbaugh discloses the claimed first and second valves. Ex. 1041, 9 409-414,
433.

>779 merely describes “zipper valves” as standard valves (e.g., gate valves)
operably coupled to and adapted to communicate fluid to a well. *779, 7:58-61.
Beuterbaugh's switching valves perform the same function in the same manner,
producing the same results—where Beuterbaugh’s switching valves are operably
coupled to and adapted to communicate fluid to an associated well. Beuterbaugh,
[0018]. Thus, Beuterbaugh’s switching valves are at least equivalent to the claimed

zipper valves. Id.
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Claims 6 and 13 are therefore also obvious over Beuterbaugh in view of

Jackson.

6. Independent Claim 15

Limitation 15.1

Limitation 15.1 combines Limitations 1.1 and 1.6. Accordingly, Beuterbaugh
discloses hydraulically fracturing first and second wells associated with first and
second valves for the same reasons discussed above regarding Claim 1. See Section
IX.C.1; Ex. 1041, 99 434-437.

Limitation 15.2

Limitation 15.2 combines Limitations 1.5 and 1.6. Accordingly, Beuterbaugh
discloses opening a second valve associated with a second well to permit pumping
of fluid into the second well via the second valve to permit hydraulic fracturing of
the second well for the same reasons discussed above regarding Claim 1. See Section
IX.C.1; Ex. 1041, 99 438-439.

Limitation 15.3

Limitations 15.3 and 1.2 are identical. Accordingly, Beuterbaugh and Jackson
disclose/teach/suggest 15.3 for the same reasons as 1.2. See Section IX.C.1; Ex.

1041, 99 440-444.
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Limitation 15.4

Beuterbaugh discloses swapping fracturing from a second to a first well by
closing/opening their associated valves. Beuterbaugh, Abstract. For example,
Beuterbaugh’s systems/methods “for treating a plurality of wells simultaneously
include[] applying a high pressure of fracturing fluid to one or more switching valves
and repeatedly opening and closing the one or more switching valves to divert the
fracturing fluid near instantaneously from one well to the other well....” Id. The
valves to a first well are opened to deliver a pulse of fracturing fluid into the first
well while the valves to a second well are closed to prevent fluid flow to the second
well. Id., [0021]. The valve positions are then switched to allow a pulse of fluid
flow directed into the second well for fracturing the second well and to prevent fluid
flow into the first well. Id. “The process is then reversed” to switch from directing
fracturing fluid into the second well to directing fracturing fluid into the first well.
ld.

Thus, Beuterbaugh discloses Limitation 15.4. See Ex. 1041, 99 445-454.

Limitation 15.5

This limitation is substantially identical to Limitations 2.2/9.2 and is therefore
obvious for the same reasons explained with Limitations 2.2/9.2. See Section

IX.C.1; Ex. 1041, 99 455-457.
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Limitation 15.6

Beuterbaugh discloses that selective flow to each well in a multi-well site may
be controlled by opening and closing valves positioned along each well’s flow
conduits. Beuterbaugh, [0018]. Further, the fluid is directed between wells
continuously by operating valves associated with wells to provide fluid to one well
at a particular time/place, while simultaneously stopping the flow of fluid into
another well that is in a different place in the frac cycle. Id., [0021], Figs. 3A-C.

Beuterbaugh details a method for switching from fracturing a first well to
fracturing a second well in Figures 3A-B, and states that this “process is then
reversed” to switch from fracturing the second well to fracturing the first well. Id.,
[0021]. Figures 2-3B of Beuterbaugh (annotated below) show “the process” in
reverse, applying Beuterbaugh’s instructions for switching from a first to a second

well to switching from the second to the first well.
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1)  First, one opens a second well’s valves to pulse fracturing fluid into the

second well while closing a first well’s valves, preventing fluid flow

into the first well:
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Id., [0021], [0030].
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2)  While pumping fracturing fluid into the second well, one opens “the

[first] plug valve...downstream of the [first] switching valve.’
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3)  Then, the first “switching valve...is opened.” Id. As shown, at this

stage, one opens the first switching valve before closing the second

switching and plug valves. Id.
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4)  The second switching valve is then “fully closed,” while pumping a
pulse of fracturing fluid into the first well. /d. The second plug valve
is closed after closing the second switching valve, while the fluid is

directed into the first well. Id.
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Beuterbaugh discloses that the “time duration that a switching valve...is
opened can vary, or can be maintained of a constant duration from cycle to cycle”
and can be equal or unequal for different wells. Id., [0022]. Thus, Beuterbaugh
discloses opening a first valve associated with the first well before the second valve

associated with the second well is closed in response to at least a time condition.
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Beuterbaugh also considers using flowrate as a parameter for controlling
fracturing operations, e.g., where the flowrate may be considered when determining
fracturing fluid pulse size, optimization of downhole pressure wave, and
minimization of surface impacts. Beuterbaugh, [0018], [0024]; Ex. 1041, 9] 440.

Jackson discloses determining if flowrate conditions were met for different
stages of fracturing processes. Jackson, [0019]. For example, Jackson discloses
fracturing methods include “introducing a supply of fracturing fluid to the formation
until a first threshold is reached, adjusting the flow of the fracturing fluid to reach a
second threshold, adjusting the flow to reach a third threshold and ceasing flow of
the fracturing fluid to the formation.” Id., [0003].

It would have been obvious to determine next steps in response to flowrate
conditions, as taught by Jackson, in Beuterbaugh’s systems/methods to allow for
additional control of the fracturing operation. The method would include opening a
first valve before closing a second valve and continuously pumping hydraulic
fracturing fluid to the valves via the hydraulic manifold as taught by Beuterbaugh in
response to meeting Jackson’s flowrate thresholds. Ex. 1041, 99 458-462.

Beuterbaugh in view of Jackson render Limitation 15.6 obvious.
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Limitation 15.7

This limitation is a second option in an “or” clause of claim 15, and merely
requires opening a valve to a next well during or after closing a valve to another
well. As discussed above, Beuterbaugh and Jackson disclose or render obvious the
first option in the “or” clause, and therefore meet this claim limitation.

Nevertheless, it would have been obvious to a POSITA to open a first valve
after closing a second valve if the flow and/or time conditions of the
Beuterbaugh and Jackson system/method are not met to avoid generating a pressure
pulse when it is not desired, or to reduce any risk of equipment/formation
damage. Such a valve sequence (which *779 admits is a “regular swap”) would have
been obvious to a POSITA as an ordinary valve sequence for controlling or
responding to unexpected or undesired flow. Ex. 1041, 99 463-465.

7. Independent Claim 25

Claims 15 and 25 are nearly identical but Claim 25 adds 8.1-8.2’s computer
limitations to Claim 15’s limitations. It would have been obvious to perform Claim
15’s method with a computer. Ex. 1041, 49 495-499. Beuterbaugh and Jackson
disclose every limitation of Claim 25, as discussed with Limitations 8.1-8.2 and
15.1-15.7, respectively. See Sections [X.C.2. and IX.C.6. For the same reasons, it
would have been obvious to use Jackson’s teachings of using flowrate conditions to

determine when to move a fracturing process to the next step in the method of
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Beuterbaugh to allow for control of the fracturing operation, including when to
switch from opening/closing valves to fracture different wells, rendering the subject
matter of Claim 25 as a whole obvious. Ex. 1041, 49 495-499. Thus, Claim 25 is
obvious over Beuterbaugh in view of Jackson.

8. Claims 16 and 26

Claims 16 and 26 apply similar “permitting” and “swapping” steps of the
first/second wells in Limitations 15.2/25.4 and 15.4/25.6 to third and fourth wells.
As discussed with Limitations 15.2/25.4 and 15.4/25.6, Beuterbaugh’s
systems/methods include first and second wells with associated valves, operation of
the valves to permit hydraulic fracturing of the second well, and swapping fracturing
of the second well to fracturing of the first well. See Sections IX.C.1 and IX.C.6
(Limitations1.5-1.6, 15.2, 15.4). Thus, by merely changing the labels of the “first”
and “second” wells/valves to “third” and “fourth” wells/valves, Beuterbaugh
likewise discloses the limitations in Claims 16 and 26. Further, Claims 16 and 26
do not have any connection requirements between the third/fourth wells/valves and
the first/second wells/valves. Accordingly, by merely providing Beuterbaugh’s
systems/methods at two well sites, whether or not they’re connected or even nearby,
the limitations of Claims 16 and 26 would be met. Ex. 1041, 49 466-477, 500-502.

Beuterbaugh also discloses “a system for hydraulic fracturing a plurality of

wells” that includes “at least one pump to supply a constant pressure of fracturing
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fluid to a plurality of wells each having a wellhead” and “a plurality of switching
valves,” where each switching valve is “connected between the at least one pump
and each of the plurality of wellheads,” and where the switching valves are “operable
to alternate application of the constant pressure of fracturing fluid to the plurality of
wellheads by opening and closing the...switching valve[s] to create a pulsed
pressure wave in each well associated with the plurality of wellheads for fracturing
a subterranean formation associated with each well.” Beuterbaugh, [0048]-[0049].
Beuterbaugh’s systems using “a plurality of wells” and “a plurality of switching
valves” associated with the wells would include third and fourth wells and associated
third and fourth valves functioning in the same way as Beuterbaugh’s first and
second valves. Ex. 1041, 99 468-469.

For example, Beuterbaugh gives an explicit example of a system/method with
a plurality of wells and associated valves in Figure 5, where first and second valves
to first and second wells are alternatingly opened/closed to switch fracturing

between the first and second wells while continuously pumping fluid to the valves:
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FIG. 5

Beuterbaugh, [0027].

Beuterbaugh discloses that the system/method in Figure 5 may also include a
third well with third associated valves, where “a third switching valve and associated
third plug valve operatively connected to a third well head may be included in the
process as separate steps that operates in similar sequential fashion after steps 185
and 190 and before steps 175 and 180.” Id., [0028].

“[I]t would have been obvious to a POSITA to perform the same method or
sequence of the first and second and third wells on a fourth well, and any additional
wells,” as “Beuterbaugh explicitly discloses the use of its method on ‘two or more’
wells, which would include at least a third and fourth well.” Ex. 1041, 9 469;

Beuterbaugh, [0015], [0048]. Additionally, “performing the method of the
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Independent Claims on additional wells in the same environment (i.e., fourth well
and fourth valve) would be performed in the same way and produce the same
expected results as the first, second, and third wells and therefore would have been
obvious to a POSITA,” as a mere repetition of elements with predictable results. Ex.
1041, 9 469.

Claims 16 and 26 are therefore also obvious over Beuterbaugh in view of

Jackson.

9. Claims 17 and 27

As discussed with Claims 2/9, Beuterbaugh discloses pumping hydraulic
fracturing fluid from “surface fracturing equipment,” which would include known
manifold(s), to “a plurality of wells” by “applying a constant pressure of fracturing
fluid to a plurality of switching valves™ associated with the wells “to provid[e]
simultaneous pulsed treatment of [the] plurality of wells.” Beuterbaugh, [0015]-
[0016], [0030], [0050]; Ex. 1041, 94/ 478-481, 503-504. Beuterbaugh discloses that
the “simultaneous pulsed fractured treatment of a plurality of wells in subterranean
formations” may “reduce wear and equipment failure.” Beuterbaugh, [0014].

Additionally, Beuterbaugh’s explicit disclosure of applying the methods to
“two or more wells,” would include also include third/fourth and additional wells.
1d., [0015], [0028]; Ex. 1041, 9 482, 504. “POSITA would have found it obvious to

combine Beuterbaugh’s teaching of simultaneously pumping fluid to multiple valves
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and wells with the understanding that the teaching applies to a third and fourth well
to simultaneously pump hydraulic fracturing fluid to the second and fourth well
(steps (a) and (c))” and “pump[ing] hydraulic fracturing fluid simultaneously to the
first and third wells (steps (b) and (d)).” Ex. 1041, q 482-483, 504.

Claims 17 and 27 are therefore also obvious over Beuterbaugh in view of

Jackson.

10. Claims 18 and 28

Beuterbaugh discloses pumping hydraulic fracturing fluid from “surface
fracturing equipment,” which would include known surface equipment manifold(s),
to “a plurality of wells” by “applying a constant pressure of fracturing fluid to a
plurality of switching valves” associated with a plurality wells “to provid[e]
simultaneous pulsed treatment of [the] plurality of wells.” Beuterbaugh, [0015]-
[0016], [0030], [0048]-[0050], Fig. 5; Ex. 1041, 9 484-487. Beuterbaugh’s explicit
disclosure of applying the methods to “two or more wells,” and “a plurality of wells,”
having a plurality of switching valves, one associated with each well, therefore,
includes third and fourth wells. Beuterbaugh, [0015], [0028], [0048]-[0049]; Ex.
1041, 9 485. Thus, a POSITA would have found it obvious, based on Beuterbaugh’s
teachings regarding simultaneous pumping and applicability to “two or more wells”

to continuously pump hydraulic fracturing fluid to the third and fourth wells, by
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opening the associated third/fourth valves to permit the constantly pumped
fracturing fluid into the third/fourth wells via the fourth valve. Id.

Additionally, in the same manner Beuterbaugh discloses swapping between
fracturing first and second wells, as described with Claims 15/25, the third and fourth
valves associated with third and fourth wells would likewise be opened and closed,
respectively, to permit fluid flow into the third well via the third valve and stop
pumping fluid into the fourth well. Ex. 1041, 99 484-494, 505-508.

Accordingly, Beuterbaugh discloses, or at least renders obvious, Limitations
18.1-18.3/28.1-28.3.

Claims 18 and 28 are therefore obvious over Beuterbaugh in view of Jackson.

11. Claims 31 and 36

Beuterbaugh considers using flowrate as a parameter for controlling
fracturing operations. Beuterbaugh, [0018], [0024]; Ex. 1041, 9 440, 498, 509,
515.

Jackson discloses it was known to monitor/measure flowrate conditions
according to their thresholds when fracturing a well to determine next steps in
fracturing operations. Jackson, [0019]. In Jackson fracturing methods include
adjusting flow of the fracturing fluid to the well based on various flowrate and time
thresholds. Id., [0002]-[0003]. In various examples, Jackson discloses flowrate

thresholds as being less than an upper flowrate threshold, such as during a period of
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pumping relaxation, and greater than a lower flowrate threshold, such as during
pressurization of the formation. /d., [0061].

It would have been obvious to use Jackson’s fracturing methods based on
flowrate conditional thresholds—e.g., if a measured flowrate into a well is below
upper and/or above lower flowrate thresholds (or if flowrate is outside the flowrate
threshold range)—in Beuterbaugh’s systems/methods when controlling when to
move the fracturing operation to the next step (e.g., when to deliver a next pulse of
fracturing fluid). Ex. 1041, 99 510-512, 516. Thus, Limitations 31.1/36.1 are
obvious over Beuterbaugh in view of Jackson.

Limitations 31.2/36.2 merely recite that if Limitations 31.1/36.1°s flowrate
conditions are not met, then the flowrate measured at step (a) “has not been
satisfied.” A POSITA would understand that flowrates used in the combination of
Beuterbaugh and Jackson that are outside the flowrate threshold range (above upper
or below lower flowrate thresholds) would not meet the conditions for moving to the
next stage, and this is “standard practice for any flow system—if a measured
flowrate is outside the required flowrate, then a flowrate condition is not met.” Ex.
1041, 99 513-514, 516.

Thus, Beuterbaugh in view of Jackson render Limitations 31.1-31.2/361.-36.2

obvious.
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Claims 31 and 36 are therefore also obvious over Beuterbaugh in view of

Jackson.

X. SECONDARY CONSIDERATIONS

There are none. Id., § 517.

XI. THE OFFICE HAS NOT PREVIOUSLY CONSIDERED THESE

GROUNDS

No ground in this Petition was considered by the Office. Denial of institution

under 35 U.S.C. § 325(d) is unwarranted.

XII. CONCLUSION

The Challenged Claims are unpatentable.
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