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'992 Patent Overview

Usol

109199282

e st e g Tt (10) Patent No.: US1 1,091,992 B2

{3y SYSTEM FOR CENTRALIZED

AR St 45) Date of Patent: *Aug. 17, 2021

{71y Apphcant: US, Well Services, LLC, Houston, TX
(Us)

LIS, PATENT DOCUMENTS

LA56861 A 11928 Leonard

(723 Invenors Joel N, Browsard, Lafayvene, LA (LS) 16TIAIG A SI92K Melon

Jeff MePherson, Fairmont, WV (US): (Comtinued )

Robert Kurtz, Fairmon, WY {USE

Jared Ochring, Houston, TX (US): FOREIGN PATENT DOCUMENTS

Brandon Hinderliter, Houston, TX

JS; AU 200740913 708 -

o €A 2ol 112001 (21) Appl No.: 15/978,838
(73) Assignee: U5, WELL SERVICES, LLC, (Continuesd) ———

Houston, TX (US)

CTHER PUBLICATIONS

(*) Notice:  Subject to any disclaimer, the term of this .
patent is extended or adjusted under 35 Canadinn Office Action dated Jus. 22, 2018 in related Canadian 22 Flled. Ma 14 2 01 8
ULE.C. 154(b) by 0 days Patent Application No. 2886697, . y ]

(Continued)

e Prinnary Examiner — Kenneth L Thompson
: (74} Asormey, Agens, or Firm — Hogan Lovells US LLP . . .
21y Appl. No.: 15978838
(F10 Appl o 1507 o Tt (65) Prior Publication Data

{22) Filed: May 14, 2018
A system and method are disclosed for centralized monitor-
ing

R s e e o i ot US 2018/0258746 A1 Sep. 13, 2018
Related U5, Application Data " y ]‘*‘L‘ can
¢ 0 g
s, o Related U.S. Application Data

{63)  Continuation of application Mo, 14884363, filed on
Oct. 15, X ow Pt No. 9.8 hich is a g
(Contined ) units, varishle frequency driv witchgear, transformers.

115, m Pt No 470,278, which
. and compressors, The centrali eontrol unit can be con-
(31 et CL figured 1o monitor andlor control one o more operating

o v e e e o (63) Continuation of application No. 14/884,363. filed on
e S Oct. 15, 2015, now Pat. No. 9,970,278, which is a

continuation-in-part of application No. 13/679,689,
filed on Nov. 16, 2012, now Pat. No. 9,410,410.

Patent Owner cites the ‘363 and ‘838 applications
to support the substitute claims
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‘992 Patent: Overview of Substitute Independent Claims

Claim 41. (Proposed substitute for original claim 1) [41p] A system for |41i] wherein the monitored operating characteristics of the gas filtration skid

include at least water separator status, particulate filter status, gas pressures, gas

hydraulically fracturing an underground formation in an oil or gas well to extract oil

. . . . temperatures. valve statuses, and filter bypass status;
or gas from the formation, the oil or gas well having a wellbore that permits passage

[41j] wherein the centralized control unit is further configured to control

of fluid from the wellbore into the formation, the system comprising:
operating characteristics of the gas filtration skid;

[41a] an electric pump fluidly connected to the well, and configured to pump
[41Kk] wherein the controllable operating characteristics of the gas filtration

fluid into the wellbore; and o .
skid include at least inlet valves, outlet valves, bypass valves, and pressure release:

41b] a centralized control unit coupled to the electric pum .
[41b] P pump, [41]] the svstem further comprising a gas compressor,

[41c] wherein the centralized control unit is configured to: [41m] wherein the centralized control unit is further configured to monitor

monitor the electric pump; and operating characteristics of the gas compressor;
[41d] a variable frequency drive that controls a speed of the electric pump; [41n] wherein the monitored operating characteristics of the gas compressor
[41e] the system further comprising a generator electrically connected to the include at least compressor motor run status, oil pump run status, enclosure exhaust

fan run status, compressor inlet pressure, compressor discharge pressure, and oil

electric pump to provide power to the electric pump,

pump discharge pressure;

[41f] wherein the generator is a natural gas generator,

[410] wherein the centralized control unit is coupled to the electric pump via
[41g] the system further comprising a gas filtration skid.

one or more of cabling, Ethernet, or wirelessly; and
[41h] wherein the centralized control unit is further configured to monitor

[41q] wherein the centralized control unit is further configured to reset a
operating characteristics of the gas filtration skid;

fault occurring in the variable frequency drive. LIBERTY EXHIBIT 1073, Page 5
RMTA, Appx. A at A1-A2
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IPR2024-01274, Petitioners’ Presentation, #6

‘992 Patent: Overview of Substitute Independent Claims

Claim 47. (Proposed substitute for original claim 8) [47a] A method,
comprising:

pumping fracturing fluid into a well in a formation with an electrically
powered pump, the fracturing fluid having at least a liquid component and a solid
proppant, and inserting the solid proppant into the cracks to maintain the cracks
open, thereby allowing passage of oil and gas through the cracks;

[47b] monitoring at a centralized control unit the electrically powered pump;
|47¢] wherein the centralized control unit is coupled to the clectrically powered
pump via one or more of cabling, Ethernet, or wirelessly; and

|47d] controlling the speed of the pump with a variable frequency drive,

RMTA, Appx. A at A5

[47e] wherein the centralized control unit is configured to reset a fault
occurring in the variable frequency drive;

[47f] the method further comprising powering the electrically powered pump

with a generator,

[47g] wherein the generator is a turbine generator:;

[47h] the method further comprising monitoring operating characteristics of

the turbine generator; and

[47i] wherein the monitored operating characteristics of the turbine generator

include at least turbine air inlet filter transmitter failure.

LIBERTY EXHIBIT 1073, Page 6
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‘992 Patent: Overview of Substitute Independent Claims

Claim 56. (Proposed substitute for original claim 17) [S6p] A system [56d] wherein the centralized control unit is configured to:
for centralized monitoring and control of a hydraulic fracturing operation, monitor one or more operating characteristics of the electric powerec
comprising: fracturing fleet; and control one or more operating characteristics of the
|56a] an electric powered fracturing fleet, the electric powered electric powered fracturing fleet;
fracturing fleet comprising: [56€] wherein the centralized control unit is coupled to the electric
a combination of one or more of: electric powered pumps, electric powered fracturing fleet via one or more of cabling, Ethernet, or wirelessly;

motors, turbine generators, blenders, sand silos, chemical storage units, [56f] the system further comprising one or more generators

conveyor belts, manifold trailers, hydration units, variable frequency drives, electrically connected to the electric pump to provide power to the electric

switchgear, transformers, compressors; .
pump;

[56b] a centralized control unit coupled to electric powered fracturing [56g] wherein the one or more generators are turbine generators, and

fleet; and [S6h] wherein the centralized control unit is further configured to

|56¢] an emergency power off unit coupled to the centralized control ) ] o )
monitor operating characteristics and control the one or more turbine

unit, the electric powered pumps and the turbine generators, the emergency
generators, and

power off unit configured to substantially immediately cut power to the ] ] ) o
[S6i] wherein the monitored operating characteristics of the one or

turbine generators when activated, _ _ _ o ‘
more turbine generators include at least turbine air inlet filter transmitter

failure. LIBERTY EXHIBIT 1073, Page 7

RMTA, Appx. A at A9-A10
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Procedural History Post-Institution: '992 Patent

Patent Owner filed a Non-Contingent Motion to Amend (Paper 13)
— Petitioners filed Opposition to Motion to Amend (Paper 16)

Board issued Preliminary Guidance (Paper 20) finding that:

— "Petitioner has shown a reasonable likelihood that proposed subst. claims 21-40 are unpatentable”
as "indefinite”

— The “cited prior art references disclose the newly added claim limitations” except the “turbine air
inlet filter transmitter failure” limitation of proposed subst. claims 23 and 32.

Patent Owner filed a Non-Contingent Revised Motion to Amend (Paper 21)
— Petitioners filed Opposition to Revised Motion to Amend (Paper 24)

— Patent Owner filed a Reply to the Opposition (Paper 29)

— Petitioner filed a Sur-Reply to the Reply

Patent Owner did not submit an expert declaration with its Reply (Paper 29)

LIBERTY EXHIBIT 1073, Page 8
Preliminary Guidance (Paper 20) (“PG”) at 8, 14
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Outline of Arguments: IPR2024-01274 (992 Patent)
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Dispute Overview

* PO Disputes:
— SCs 45-46 and 54-59: Whether the term “substantially immediately” is indefinite
— SC 44 : Whether “"hydraulic system” lacks written description support
— SC 50: Whether “controlling compression of liquefied natural gas” lacks written description support
— Whether Coli’s control center can be combined with the other asserted references
— Ground 12A: Whether Clancy discloses SC [41n]'s monitored operating characteristic of “enclosure exhaust fan run status”
— Ground 12A: Whether Armstrong discloses SC [41n]'s monitored operating characteristic of “valve statuses”

— Grounds 14A/19A: Whether a POSITA would have looked to Thompson for SC [46¢]/[55b]'s “wherein the signal is transmitted over armored
shielded CATS5E cabling”

— Ground 15A: Whether Bliss is analogous art and whether Bliss and Ekanayake render obvious SC [47i]/[56i]'s monitored operating characteristic of
“turbine air inlet filter transmitter failure”

— Ground 15A: Whether Birch discloses SC [52c]'s monitored operating characteristic of “gas fuel main valve discharge pressure transmitter failure”

— Ground 16A: Whether Delaney is analogous art and can be combined to disclose SC [50c]'s monitored operating characteristic of “hydraulic oil
level”

— Ground 17A: Whether Birch discloses SC [51c]'s monitored operating characteristic of “gas fuel control pressure transmitter failure”
— Ground 18A: Whether Rusnak discloses SC [53c]'s monitored operating characteristic of “the torque”

— Ground 20A: Whether Delaney is analogous art and can be combined to render SC [44c], [44d] obvious

— Ground 21A: Whether Coli discloses SC [58]'s monitoring of “transformers”

LIBERTY EXHIBIT 1073, Page 10
See generally RMTA; PO Reply to Pet. Opp. To RMTA (Paper 29) (“PO Reply”)
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Outline of Arguments: IPR2024-01274 (992 Patent)
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Substitute Claims 45-46 and 54-59 Are Indefinite

 Substitute Claims 45-46 and 54-59 recite “substantially immediately”:

[45b] wherein the emergency power off unit is configured to substantially

immediately cut power from the generator when activated,

[46b] wherein the switchgear is responsive to a signal from the centralized

control unit to open a breaker to substantially immediately cut power to the

generator,

LIBERTY EXHIBIT 1073, Page 12

RMTA, Appx. A at A-4
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Substitute Claims 45-46 and 54-59 Are Indefinite

 Substitute Claims 45-46 and 54-59 recite “substantially immediately”:

Claim 54. (Proposed substitute for original claim 15) [54a] The

[S6¢] an emergency power off unit coupled to the centralized control

method of [claim 9] claim 48, further comprising: unit, the electric powered pumps and the turbine generators, the emergency

providing an emergency power off unit coupled to the centralized power off unit configured to substantially immediately cut power to the

control unit, the electrically powered pump and the generator; and turbine generators when activated,

substantially immediately cutting power to the generator by activating

Claim 57. (Proposed substitute for original claim 18) [S7a| The system of
the emergency power off unit

[claim 17] claim 56, the emergency power off unit comprising an auxiliary

Claim S5. (Proposed substitute for original claim 16) [S5a] The power and switchgear, each coupled to the one or more turbine generators

method of [claim 15] claim 54, the emergency power off unit comprising an and the centralized control unit, the switchgear responsive to a signal from

auxiliary power and switchgear, cach coupled to the generator and the the centralized control unit to open a breaker to substantially immediately

centralized control unit, the method further comprising

cut power to the one or more turbine generators;

signaling the switchgear from the centralized control unit to open a

breaker to substantially immediately cut power to the generator - C la Ims 58 & 59 d € pe n d fro m C l aim 56

LIBERTY EXHIBIT 1073, Page 13
RMTA, Appx. A at A-8-A-12
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“Substantially Immediately” Is a Subjective Term of Degree

* There is no objective standard for determining how quickly power must be cut for it
to be “substantially immediately.” [Ex. 1052 (Durham Decl.) 175]

« The specification does not provide any objective baseline to enable a POSITA to

differentiate “substantially immediately” from other durations, such as “immediately.”
[Ex. 1052 (Durham Decl.) §177]

— "Terms of degree are problematic if their baseline is unclear.” See Liberty Ammunition, Inc.
v. United States, 835 F.3d 1388, 1395 (Fed. Cir. 2016)

« PO does not contest that “substantially immediately” depends “on the unpredictable
vagaries of any one person’s opinion” and may be different in different contexts.

— Datamize, LLC v. Plumtree Software, Inc., 417 F.3d 1342, 1350-51 (Fed. Cir. 2005)

LIBERTY EXHIBIT 1073, Page 14
Pet. Opp. to RMTA (Paper 24) at 1; Pet. Sur-Reply (Paper 31) (“Sur-Reply”) at 1; EX1052 (Durham Decl.) {]75-79
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IPR2024-01274, Petitioners’ Presentation, #15

“Substantially Immediately” Is a Subjective Term of Degree

PO’s identified passages do not provide reasonable certainty as to the scope of

“substantially immediately.”

configuration. Electric fleets, however, are amenable to an
emergency power off configuration. Referring now to FIG.
3, the EPO 43 can include power (or optionally, plural
auxiliary power sources) coupled to the monitor/control data
van 40 via, for example, armored shielded CATSE cabling to
a switchgear 47. The switchgear 47 couples the data van 40
to turbine(s) 23 (or the EER(s) coupled to the turbines). In
certain embodiments, the shielded CATSE cabling may run
from the data van 40, to an auxiliary trailer that includes
switchgear 47, to a gas compressor (not shown), and to the
EER/Turbine 23. Upon activation of the EPO 43, breakers
open in the switchgear 47, cutting power to the generator 22.
The gas compression will turn off, cutting fuel to the
turbine(s) 23. Optionally, the EPO 43 is operated by a switch
in the control vehicle 42 that sounds an audible alarm that
the EPO 43 is imminently deployable. Alternatively, serial
data and cables may be used instead of FEthernet.

EX1001, 7:28-44

EX1052 (Durham Decl.), 1175-79; Sur-Reply at 2-3; PO Reply, n.3

In the monitor/control data van 40, a pump control station
allows for remote control of operating characteristics of the
pumps including, for example, RPM, enable/disable, and
pressure trip Set point. The pump control station can also
include the Emergency Stop, stops all pumps substantially
instantaneously, as discussed further herein.

EX1001, 10:53-58

Personnel control and radio communications allow the
monitor/control data van 40 operator to monitor and control
the equipment operators at the site. An engineering station of
the monitor/control data van 40 graphs and records every-
thing the treater station and pump control station monitor,
provides insight into the sand silo weights, and can option-
ally broadcasts live data to offsite viewers. Also at the
engineering station, the Emergency Power Off can be con-
figured to disable all equipment and open switchgear break-
ers substantially instantaneously.

EX1001, 11:42-51

LIBERTY EXHIBIT 1073, Page 15
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Patent Owner’s Expert, Dr. Nikolaou Could Provide No Restrictions or

Bounds on “Substantially Immediately”

Q. If power were cut within five seconds, would that satisfy the term
“substantially immediately”?

A. Again, “substantially” is used 1n the context of the specific system, and there
is an engineering Jjudgment as to how much that would be. There is no specific
number assigned to 1it.

Q. If power were cut within 2 seconds, would that be considered immediately?

A. .. I would have to know more about the configuration of the system, the risk for
letting power continue before it gets shut off.

Q. Is there an industry standard .. to satisfy the term “substantially
immediately”?

A. .. How quickly that happens depends on the particular situation, like I said,
the system, the design of the unit and so forth

LIBERTY EXHIBIT 1073, Page 16
EX1053, 91:6-15; 88:11-21; 93:7-94:1; Pet. Opp. to RMTA at 1-2; Sur-Reply at 1
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Dr. Durham Did Not “Calculate” the Scope of “Substantially Immediately”

291. Although the specification of the ‘992 Patent provides no clarity as to
the metes and bounds of “substantially immediately” (indeed the term is only used
in the claims) such short periods of time as those identified in Red Book are faster

than an operator could notice a problem and then take action. Accordingly, such

short times are at least one example of what would qualify as “substantially

immediately”.

« The prior art disclosing an example does not mean '992 provides reasonable certainty as to the scope of
“substantially immediately”

» “[lIndefiniteness of a claim does not always imply inability to conduct a prior-art analysis . ... The
questions are different. [E]ven if [the claim] is indefinite, such a conclusion would not imply that it is
incapable of being compared to prior art.” Cochlear Bone Anchored Sols. AB v. Oticon Med. AB, 958 F.3d
1348, 1360 (Fed. Cir. 2020).

LIBERTY EXHIBIT 1073, Page 17
EX1003 (Durham Decl.) 1291; Sur-Reply at 1-2



DEMONSTRATIVE EXHIBIT — NOT EVIDENCE IPR2024-01274, Petitioners’ Presentation, #18

Ironburg Is Distinguishable

* Ironburg’'s "elongate member” extending “substantially the full distance between the top
edge and the bottom edge” of a video game controller:

— was not subject to “engineering judgment”

— did not have different meanings in different contexts without any objective guidance in the
specification for a POSITA

» Substantially immediately is akin to PO’s use of “continuous” in the previous substitute
claims for which the Board found a reasonable likelihood of indefiniteness:

limitations. Mot. 15, 19, 22. These paragraphs do not—and the
Specifications of the 838 application and the *363 application do not
appear—to disclose a time range for which a particular torque and a
particular power output must be maintained for them to be considered
“continuous.” Testimony of Dr. Nikolaou appears to support Petitioner’s
position that the term “continuous” varies based on a vendor’s definition and
that there is no fixed or standardized definition for this term. Opp. 2-3.

Thus, the term “continuous” does not provide enough certainty as to the

scope of the claims.

LIBERTY EXHIBIT 1073, Page 18
PO Reply at 3; PG at 8; Sur-Reply at 3
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Outline of Arguments: IPR2024-01274 (992 Patent)
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Substitute Claim 44 Requires that the System for Hydraulic Fracturing

Further Comprise “a hydraulic system”

Claim 41. (Proposed substitute for original claim 1) [41p] A system for
hydraulically fracturing an underground formation in an oil or gas well to extract oil

or gas from the formation, the oil or gas well having a wellbore that permits passage

of fluid from the wellbore into the formation, the system comprising:

Claim 44. (Proposed substitute for original claim 5) [44a] The system of
[claim 4] claim 43, further comprising: a variable frequency drive that

controls the plurality of electric pumps,

[44b] the system further comprising a hydraulic system,

LIBERTY EXHIBIT 1073, Page 20
RMTA, Appx. A at A-1, A-3
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There Is No Written-Description Support in the Specification

« PO identified EX2005, 1144-46, 59; EX1001, 9:4-18, 10:30-34 (same as EX2005 1144-46, 59),
which at best disclose a hydraulic motor's monitored operating characteristics

Pet. Opp.to RMTA at 2

[0044] In an embodiment, the electrically powered fracking fleet can include a hydraulic motor.
For the hydraulic motor, monitoring can include monitoring the soft starter, the motor winding
temperatures, the motor RPM, the voltage, the torque, and the current (amperage). Control of the
hydraulic motor can include running or disabling the motor.

[0045] In an embodiment, the electrically powered fracking fleet can include vibration
monitoring for the equipment, including the hydraulic motor, discharge motor, suction pump,
discharge pump, discharge manifold, discharge iron, and suction hoses.

[0046] In an embodiment, the electrically powered fracking fleet can include hydraulic system
monitoring for the equipment, including the system pressure, the charge pressure, the

temperature, the hydraulic oil level, and the filter status.

[0059] In an embodiment, monitoring at the hydraulic motor of the hydration unit can include
hydraulic system monitoring, including of operating characteristics such as system pressure,

charge pressure, temperature, hydraulic oil level, and filter status.

LIBERTY EXHIBIT 1073, Page 21
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PO’s Expert, Dr. Nikolaou Admitted There Is No Detailed Description

Q. How does the 992 patent describe what the hydraulic system is?

A. So I am not finding a detailed description of the hydraulic motor in 992. I
am only finding the general description .. that the electrically powered
fracking fleet can include the hydraulic motor.

Q. [M]y question was about the hydraulic system. Are you saying that the
hydraulic motor is part of the hydraulic system that’s claimed?

A. So you wanted the hydraulic system. Okay. So there is no detailed
description of the hydraulic system.

LIBERTY EXHIBIT 1073, Page 22
Pet. Opp. to RMTA at 2; EX1023, 100:13-101:12
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PO’s Interpretation is Nonsensical and Renders [44b]’s “Hydraulic

System” Superfluous

Claim 44. (Proposed substitute for original claim 5) [44a] The system of
[claim 4] claim 43, further comprising: a variable frequency drive that
controls the plurality of electric pumps,

[44b] the system further comprising a hydraulic system,

« Under PO’s view, [44b] would recite “the [hydraulic fracturing] system further comprising a hydraulic
[fracturing] system”

« PO’'s argument confirms that the specification fails to sufficiently disclose a "hydraulic system,” as the
specification fails to disclose what is the recited "hydraulic system” and what components it comprises

» Further, written description considers whether the specification discloses “sufficient detail that one skilled in

the art can clearly conclude that the inventor invented the claimed invention as of the filing date sought.”
» See TurboCare Div. of Demag Delaval Turbomachinery Corp. v. Gen. Elec. Co., 264 F.3d 1111, 1119 (Fed. Cir. 2001).

It does not consider whether a POSITA would have “understood” the term “hydraulic system.” (See PO Reply, 4)

LIBERTY EXHIBIT 1073, Page 23
RMTA, Appx. A at A-3; Sur-Reply at 3-4
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Substitute Claim 50: There Is No Written Description Support for

“controlling compression of liquefied natural gas”

Claim 50. (Proposed substitute for original claim 11) [50a] The

method of [claim 9] claim 48, further comprising controlling compression of

the liquefied natural gas;

« The specification only discloses compressing natural gas in its gaseous state, as confirmed by Dr.

Durham:
by a single operator. The functions can include: monitoring 87.  The specification contains no support for “controlling compression of
and control of the gas compression for the turbines (and in
particular, of pressure and temperature, or load percentage), the liquefied natural gas”. Although the specification does contain disclosures of

EX1001, 5:31-33 compressors and compression of natural gas, these disclosures always refer to

can be powered by natural gas. For example, the generators
can be powered by liquefied natural gas. The liquefied
natural gas can be converted into a gaseous form in a natural gas is not a gas; it is a liquid, as the name suggests.
vaporizer prior to use in the generators. The use of natural

EX1001, 4:34-37

- Liquefied natural gas is referenced only in relation to vaporization—the opposite of compression [Ex.
1052 (Durham Decl.) 11188-92]

* PO offers no expert testimony to the contrary

compression of natural gas in its gaseous state, i.e., “‘gas compression”.>> Liquefied

Ex. 1052 (Durham Decl.) §87

LIBERTY EXHIBIT 1073, Page 24
RMTA, Appx. A at A-6; Pet. Opp. to RMTA at 3; Sur-Reply at 4-5
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Outline of Arguments: IPR2024-01274 (992 Patent)
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Grounds for Substitute Claims

IPR2024-01274, Petitioners’ Presentation, #26

Ground | Subst. Prior Art
Cl.
12A 41,42 | Coli, Birch, Rusnak, Armstrong, Clancy, Trobaugh, Teets,
and Broussard079
12B 41,42 | Ground 12A references and what 1s otherwise available to
the public

Pet. Opp.to RMTA at 3
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DEMONSTRATIVE EXHIBIT — NOT EVIDENCE

IPR2024-01274, Petitioners’ Presentation, #27

Substitute Claim 41 Added Limitations

|41e] the system further comprising a generator electrically connected to the

electric pump to provide power to the electric pump.

|41f] wherein the generator is a natural gas generator,

|41g] the system further comprising a gas filtration skid,

|41h| wherein the centralized control unit is further configured to monitor

operating characteristics of the gas filtration skid:

|41i] wherein the monitored operating characteristics of the gas filtration skid

include at least water separator status, particulate filter status, gas pressures, gas

temperatures, valve statuses, and filter bypass status:

|41j] wherein the centralized control unit is further configured to control

operating characteristics of the gas filtration skid:

|41k] wherein the controllable operating characteristics of the gas filtration

skid include at least inlet valves, outlet valves, bypass valves, and pressure release:

[411] the system further comprising a gas compressor,

[41m] wherein the centralized control unit is further configured to monitor

operating characteristics of the gas compressor:

|41n] wherein the monitored operating characteristics of the gas compressor

include at least compressor motor run status, oil pump run status, enclosure exhaust

fan run status, compressor inlet pressure. compressor discharge pressure. and oil

pump discharge pressure;

RMTA, Appx. A at A-1-A-2
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DEMONSTRATIVE EXHIBIT — NOT EVIDENCE IPR2024-01274, Petitioners’ Presentation, #28

The Combination of Coli with the Other Asserted References Is Proper

« PO argues that none of the prior art suggests which operating characteristics a POSITA should or would
monitor

« PO incorrectly limits Coli's centralized monitoring and control, which applies “for the entire fracturing
operation [] at a single location.” RMTA at 10-12; EX1004, [0072]

» Each reference is in the same field of endeavor (controlling and/or monitoring industrial equipment)
and/or is reasonably pertinent to the problem addressed by the ‘992 Patent (controlling and/or
monitoring industrial equipment from a centralized location)

* Nothing in Coli teaches away from monitoring for failures

« The motivations for why a POSITA would monitor or control each operating characteristic recited in the
Substitute Claims are uncontested

« Eg., SC41: application of known techniques (monitoring/controlling a gas filtration skid and
compressor) to a known system (Coli/Armstrong'’s control system) ready for improvement

« E.g., SC42: application of known techniques (liquefied natural gas) to a known system (turbine
generators) ready for improvement

LIBERTY EXHIBIT 1073, Page 28
RMTA 10-12; Sur-Reply at 5; Pet. Opp. to RMTA at 4-6, 12; EX1052, 11114-123



DEMONSTRATIVE EXHIBIT — NOT EVIDENCE IPR2024-01274, Petitioners’ Presentation, #29

Overview of Coli

| U0 A0 0
US 2012025573441
us United States

a2 Patent Application Publication 0, Pub. No.: US 2012/0255734 Al

Cali et al. (43) Pub. Date: Oet. 11, 2012
s
(54} MOBILE, MODUL AR, ELECTRICALLY Publication Classification
POWERED SYSTEM FOR USE IN .
:gml!}(l)\\i UNDERGROUND E218 43726 (2006.01)
: e [CET L R— - 166051 16611775
(76} Inventars: Todd Coli, Calgary (CAY, Eldon 57) ABSTRACT S 7 %BS F I "RJ%C F I b
Schelske, Calgary {CA) vides & method and system for e
idi T 10 a ion,
(21} ApplMo: 13441334 and on ¢ fractur s
2 pron o
(22} Filed: Apr. 6. 2012

The present mvention provides a method and svstem for

. abvi
Reluted US. Application Data site and reducing the site t ulprmland infrast lmcl wercq red

00 e TR IR, L e providing on-site electrical power to a fracturing operation,
- and an electrically powered fracturing system. Natural gas
can be used to drive a turbine generator in the production of

AR oo ammm ) g NS = electrical power. A scalable, electrically powered fracturin
!H!{\‘%'% N fleet 1s prc-pvidecl to pump fluids for the};"rgchlring DpEl’ﬂtiDl‘%

Lt obviating the need for a constant supply of diesel fuel to the
site and reducing the site footprint and infrastructure required
for the fracturing operation, when compared with conven-
tional systems.

HALLIBURTON EXHIBIT 1004, Page 1

LIBERTY EXHIBIT 1073, Page 29
EX1004 (Coli), Cover, Abstract



DEMONSTRATIVE EXHIBIT — NOT EVIDENCE IPR2024-01274, Petitioners’ Presentation, #30

It Would Have Been Obvious to Monitor/Control ([41h], [41j], [41m]) the

Characteristics of [41i], [41Kk], and [41n] in view of Coli, Armstrong, and Clancy

« Coli's system monitors and controls an entire fracturing operation

s [ AR =
K‘ O - [0072] Suitable controls and computer monitoring for the
e N = i entire fracturing operation can take place at a single central
# —— location, which facilitates adherence to pre-set safety param-
1 = Ejjﬂgﬂ [H= eters. For example, a control center 40 1s indicated in FIG. 2
ewé ﬂﬂ%ﬂﬂﬁm - !:—LI” ] from which operations can be managed via communications
@’%ﬁ; —t link 41. Examples of operations that can be controlled and
el i : wx3 monitored remotely from control center 40 via communica-
| A Tt i tions link 41 can be the power generation function in Area B,
Le = \ rl o or the delivery of treatment fluid from blender module 40 to
w | ] -
| T_;ﬁ i - pumps 22 for delivery to the wellbore.
4 ~ Dﬁﬂe —— 000, 00007 000 AAA0 EX1004, [0072]
FIG. 2

LIBERTY EXHIBIT 1073, Page 30
Pet. 20; EX1004 (Coli), 172 Fig. 2 (annotated); Pet. Opp. to RMTA at 5; EX1052, 11137, 178, 203



IPR2024-01274, Petitioners’ Presentation, #31

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE

Armstrong’s PLC Controls the FCS

(12) INTERNATIONAL AFPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property
Organiration
Intemational Burean

(43) International Publication Date

18 November 2004 (18.11.2004) PCT

(10} International Publication Number

WO 2004/099587 A2

(51} International Patent Chissification™ FO2ZE 63/00,
FOOM 3D FOC 70224, 3008, THE, 618

(21) International Application Number:
PCTAUS2O0400893 1

(22) International Filing Date: 24 March 2004 (2403 2004)

(25) Fillng Language: English
(26) Publication Language: English
(30) Priority Data:

GO457.072 24 March 2003 (24032003 US

(71) Applicant (for all designated States excepr US): INGER-
SOLL-RAND ENERGY SYSTEMS CORPORATION
(USAIS], 30 Mew Hampshire Avenue, Porsmouth, NH
03801-2866 (US)

72} Inwentors; and

75) Inventors/Applicants (for U5 only): ARMSTRONG,
JefTrey, P [USAUS]; 1 Blackford Drive, Exeter, NH 03833
{USL SULLIVAN, Shaun [US/US]; 208 Bow Strect,
Northwead, NH 03261 (US). ROSLUND, Eric [USUS;
16715 Redcliff Drive, Apt. 1, Huntersville, NC 28078
(US).

i74) Agents: JONES, Daniel, 8. et al; Michael Hest &

Friedrich LLF, 3773 Corporate Parkway, Suite 360, Center
Valley, PA 18034 (LIS).

(81} Designated States (unless otherwise indicated, for every

kind of national protection available): AE, AG, AL, AM,

AT, AUL AZ BA. BB, BG, BR, BW, BY,

0, CR, UL C
&

KG, KP KR, K2, LC LK LR, LS, LT LU, LY, MA, MD,
MG, ME, MN, MW, A, NI NOy, N2 . PG,
PH, PL, PT, RO, RU, 8C, 5D, SE, 8G, SK, 5L, l
TH, TR, TT,TE, U, UG, US, U2V, VN, YU,
A

() Designated States (unleis othenwise indicated, for every
Kind of regional prosection availablel: ARIPO (BW, GH,
. )

Published:
—  withour intermational search report and 1o be republished
wpar receipt af that repors

For two-letter codey and other abbreviations, refer o the "Cuid.
ance Nores o Codes aid Abbreviations " appearing ar the begin-
ning of each regular isue of the PCT Gazette.

Fig. 5 illustrates another construction of the fuel-conditioning skid 60°**. The skid

A programmable logic controller (PLC) or other microprocessor-based control unit

performs protective functions (alarms, trips, interlock/permissives), control functions

(sequencing, logic, PID control), and information functions (operator interface, interface to

other systems). Once started, the PLC controls the FCS exhaust flow rate and pressure. A

EX1054, 19:1, 19-22

(54) Title: TUEL- CONDITIONED SKID

(57} Abstrct: A fuel-conditioning skid for an engine. The fuel-conditioning skid includes an inlet that is connectable to a source:

o o receive a flow of fuel i An outlet is 1o the engine 1o deliver a flow of fuel that is
free of i An inlet cleaner is in fluid communication with the inlet and is operable o remove a
ol portion of the undesiralil A 14 in Auid ! with the inlet cleamer 1o receive the Mow of fuel ata

first pressure and discharge the Now of fuel at 1 second pressare, The seeond pressure is greater than the first pressure. A purifier is
in Nubd commumdcation with the inbet cleaner 0 receive the fow of fel. The purfier is operable o remove sabstantially all of the
remaining undesirable compounds from the fow of el

LIBERTY EXHIBIT 1054, Page 1
Liberty Enelay‘ Inc_and Liberty Oilfield Services LLC v_ U.S. Well Services_ LLC, IPR2024-01274

LIBERTY EXHIBIT 1073, Page 31
Pet. Opp. to RMTA at 5; EX1054, Cover, 19:1, 19-22; EX1052, 11137, 178, 203



DEMONSTRATIVE EXHIBIT — NOT EVIDENCE IPR2024-01274, Petitioners’ Presentation, #32

Clancy’s DCS Controls Its System

O
9 United States
(12) IC’::te’pt Application Publication : 4'2: :::1;: ::te Ub 200;?&62921;03_}

mmm“ s o e [0003] This invention relates to a power engine natural gas
e e compressor system to optimize the extraction of natural gas
e o b o from a reservoir and related gathering systems. The system

e e e e b is controlled by a distributed control system (DCS), which
® B o o e i o el is a computer readable program, and allows for (HMI)
humane machine interface. The DCS is integrated with a
Ko /37 power engine computer system, which allows for diagnos-
tics, control and data logging. Also, the system has been
designed to allow for the easy removal of all parts in the
event that maintenance is required. In other words, different
from the compressors found in the market the system uses a
sophisticated process and control system, and is constructed
and arranged in such a way that someone with little to no

training can operate and maintain it.
N % EX1055, [0003]

Lberty Energy. Inc. and Liberty Oifield Senvices LLC v U.S. Wl Service, LLG, IPR2024.01574

LIBERTY EXHIBIT 1073, Page 32
Pet. Opp. to RMTA at 5; EX1055, Cover, [0003]; EX1052, §24-26, 115-233



DEMONSTRATIVE EXHIBIT — NOT EVIDENCE IPR2024-01274, Petitioners’ Presentation, #33

PO Does Not Dispute that Armstrong Discloses [41g]: “a gas filtration

skid”

[41g] "the system further comprising a gas filtration skid”

Dr. Nikolaou

A. A gas filtration skid, as described in the patent, is a system that is used to

remove 1mpurities from natural gas that will be fed in the context of this
patent to generator, a gas generator.

So a filtration system remove -- removes these impurities to make sure that the

gas 1s suitable as to -- to be used as a fuel in the generator. And that system
is on a skid as is specified in the patent.

LIBERTY EXHIBIT 1073, Page 33
Pet. Opp. to RMTA at 6; EX1053, 9:19-10:14.



DEMONSTRATIVE EXHIBIT — NOT EVIDENCE

IPR2024-01274, Petitioners’ Presentation, #34

PO Does Not Dispute that Armstrong Discloses [41g]: “a gas filtration

skid”

[41g] "the system further comprising a gas filtration skid”

A fuel-conditioning skid 60°, illustrated schematically in Fig,. 3, conditions the fuel

as described above and increases the delivery pressure of the fuel to a level suited to the

63 o4
G2 particular engine to which the fuel skid is supplying fuel. The fuel-conditioning skid may
EX1054, 8:18-20
61
i .
i 48 : 3 could be placed downstream of a strainer 2 to reduce the supply gas pressure. The fuel
flows through the inlet strainer 2 to remove large particulates, including rust, weld slag,
- }_50 filings, and other debris. A purge assembly, consisting of a tee 4, a manual valve 5, and a

3 EX1054, 9:10-12

An inlet liquid separator and filter tank 10 removes (i.e., knocks out) at least a

portion of the liquid components from the incoming gas, and also filters out particulates,

typically in the 1 to 10 micron size range. A coalescer filter could also be used in this

device for liquid separation if desired.

EX1054, 9:20-23

LIBERTY EXHIBIT 1073, Page 34
Pet. Opp. to RMTA at 6; EX1054, 1:8-23, 8:18-20, 9:6-12, 9:20-23, 15:17-21, Fig. 3



DEMONSTRATIVE EXHIBIT — NOT EVIDENCE IPR2024-01274, Petitioners’ Presentation, #35

PO Does Not Dispute that Armstrong Discloses [41h]-[41i]: monitoring

“water separator status”

[41h] wherein the centralized control unit is further configured to monitor operating characteristics of the gas filtration skid;
[41i] wherein the monitored operating characteristics of the gas filtration skid include at least water separator status,
particulate filter status, gas pressures, gas temperatures, valve statuses, and filter bypass status;

« Armstrong discloses a liquid drain arrangement for » A switch 17 sends an alarm/stop signal to
draining liquid from separator tank 10 the FCS to reduce the likelihood of liquid
atmospheric pressure. A liquid drain arrangement consisting of two solenoid valves 11, 13 Sllpplng paSt the Sepa rator 1 O
and a liquid reservoir 12 can be used {0 drain liquid from the sub-atmospheric separator this flow, in much the same manner as an automobile carburetor draws in fuel. A float
tank 10. During a drain cycle, valve 11 would be opened to permit liquid to fill the switch and/or a pressure switch 17 may be used to send an alarm or stop signal to the FCS

EX1054, 9:25-10:2 — i
control to reduce the likelihood of liquid slipping past the separator 10 in the event that the

chilled to a suitable temperature (e.g., 55-65 degrees F) in the first cooling stage. During drain system fails to remove sufficient moisture from the separator tank 10,

this chilling process, more undesirable compounds (including water and heavy EX1054, 10:11-14
hydrocarbons) condense out of the fuel and are drained from the heat exchanger via a drain

line 45. The chilled fuel leaves the first heat exchanger and flows to a coalescing separator

46 where additional undesirable compounds may be separated and drained.
EX1054, 13:17-21

LIBERTY EXHIBIT 1073, Page 35
Pet. Opp. to RMTA at 6; EX1054, 8:14-16, 9:20-22, 9:25-10:2, 10:11-14, 13:15-21, 14:19-23; EX1052, 11139-142



DEMONSTRATIVE EXHIBIT — NOT EVIDENCE

PO Does Not Dispute that Clancy Discloses [41h]-[41i]: monitoring

“water separator status”

IPR2024-01274, Petitioners’ Presentation, #36

[41h] wherein the centralized control unit is further configured to monitor operating characteristics of the gas filtration skid;
[411] wherein the monitored operating characteristics of the gas filtration skid include at least water separator status,
particulate filter status, gas pressures, gas temperatures, valve statuses, and filter bypass status;

* Clancy discloses separator 9 (water separator) to drain water and
switches to monitor its level (status)

[0032] Once past the second 3" valve the flow proceeds
2 40 125 34 70 B 126 into a separator (‘.iil)3 which is preferably a pressure erssn?l.
/ see FIG. 6a, which is used to separate the gas and liquids in

the flow. The liquids are directed to the drain (63) in the base
of the pressure vessel (9) through the use of gravity and the

128b

gas is allowed to escape through the top of the separator.

lee EX1055, [0032]

43 128a
@) may require the isolation to take place. A water valve (120)
41 ¢ is used to direct produced water flow, to gas line or any other

B — —— ~, location.
/ \ \ EX1055, [0044]
44 400 69 68 500 45

FIG. 6A

Pet. Opp. to RMTA at 6-7; EX1055, [0032], [0044]-[0048], Fig. 6A; EX1052, 11143-144

[0046] Any liquids collected on the drain (63) on the
bottom of the pressure vessel are drained from the bottom
through a fourth 2" pipe (64), see FIG. 10, leading to a
basket strainer (65). The strainer has an upstream valve (66)
and a downstream valve (67) to allow for the basket to be
removed and cleaned. The strainer is used to keep any
foreign material from passing to the water pump (68), see
FIG. 6a, as this can cause plugging and eventual failure of
the pump. The pump is a multi stage centrifugal pump with
a vertical orientation and is driven by a hydraulic motor (69)
attached to the top of the water pump. The pump is started
and stopped from the level switches (70) which are located
on the side of the (pressure vessel (9). A pressure safety
valve-PSV (123) for the water pump is provided. see FIG.
10. The middle-level switch (7054) is the initiating action for
starting the pump, the lowest-level switch (70¢) is used to
turn the pump off. The highest-level switch (70a) is used for
initiating an ESD of the system in the event of a high level
situation. This can occur if the pump fails to start or the
volume of water coming into the pressure vessel (9) is too
great, The liquid is discharged from the pump and is

LIBERTY EXHIBITX1Qs5, Ro0a6p




DEMONSTRATIVE EXHIBIT — NOT EVIDENCE IPR2024-01274, Petitioners’ Presentation, #37

PO Does Not Dispute that Armstrong Discloses [41h]-[41i]: monitoring

“particulate filter status”

[41h] wherein the centralized control unit is further configured to monitor operating characteristics of the gas filtration skid;
[41i] wherein the monitored operating characteristics of the gas filtration skid include at least water separator status,
particulate filter status, gas pressures, gas temperatures, valve statuses, and filter bypass status;

against overpressure and to allow for periodic maintenance and oil replacement. A

pressure switch 30 could also be used to determine and monitor the extent of coalescer

» Armstrong discloses FCS particulate filter fouling,
filters = see [41g] — a gas filtration skid EX1054, 12:4-6

Dr. Nikolaou

» A pressure switch monitors filter status,
including the level of particles deposited Q. Would the extent of filter fouling be
on the filter surface—i.e,, filter fouling an example of particulate filter status?

A. One of the characteristics, yes. It
would —-- it would be.

EX1053, 23:22-24:4

LIBERTY EXHIBIT 1073, Page 37
Pet. Opp. to RMTA at 7; EX1054, 12:4-6; EX1053, 23:7-24:19; EX1052, 11146-148



DEMONSTRATIVE EXHIBIT — NOT EVIDENCE IPR2024-01274, Petitioners’ Presentation, #38

PO Does Not Dispute that Armstrong Discloses [41h]-[41i]: monitoring

“gas pressures” and “gas temperatures”

[41h] wherein the centralized control unit is further configured to monitor operating characteristics of the gas filtration skid;
[41i] wherein the monitored operating characteristics of the gas filtration skid include at least water separator status,
particulate filter status, gas pressures, gas temperatures, valve statuses, and filter bypass status;

o Armstrong discloses a pressure gauge to regulator 3 on skids 60° that include the regulator 3. A pressure gauge may be attached to
monitor the FCS's gas pressures the FCS 60° downstream of the pressure regulator 3 to indicate the gas pressure. An inlet

EX1054, 9:15-16

separator device 33. A variable frequency drive (VFD) 42 (shown in Fig. 5) could be used
to drive a fan 58 to more accurately control the temperature of the fuel leaving the

* Armstr Ong diSC|OS€S temperatu re aftercooler 32. The cooling may cause some undesirable compounds to condense out of
sensors to monitor gas temperatures EX1054, 13:10-12

The VFD 22 varies the motor speed in response to a measured parameter, such as a fuel
pressure, to maintain the parameter (fuel delivery pressure) within a desired range. Fuel

temperature sensors and/or switches measure and ensure proper gas conditions from the
compressor 20.

EX1054, 10:23-11:1
LIBERTY EXHIBIT 1073, Page 38

Pet. Opp. to RMTA at 7; EX1054, 9:15-16, 19:24-20:2, 13:7-14, 10:21-11:5, 19:10-25; EX1052, 11150-160



DEMONSTRATIVE EXHIBIT — NOT EVIDENCE

PO Does Not Dispute that Clancy Discloses [41h]-[41i]: monitoring “gas

pressures” and “gas temperatures”

IPR2024-01274, Petitioners’ Presentation, #39

[41h] wherein the centralized control unit is further configured to monitor operating characteristics of the gas filtration skid;
[41i] wherein the monitored operating characteristics of the gas filtration skid include at least water separator status,
particulate filter status, gas pressures, gas temperatures, valve statuses, and filter bypass status;

* Clancy discloses pressure sensors
to monitor gas pressures

» Clancy discloses temperature
sensors to monitor gas
temperatures

allowed for this selected compressor. Two pressure sensors
(11) and (12) are located upstream and downstream respec-
tively of the first back-pressure valve (10). The sensor (11)
on the upstream side sends a pressure value to the DCS
which is used to determine whether the compressors need to
speed up or slow down to maintain the targeted pressure.
Additionally the pressure can be trended to determine per-
formance and activate the ESD of the system in the event of
a high pressure or low pressure. Also, alarm set points can
be set to alert the operator to the potential of an impending
shut down allowing for alternative measures to be taken.

EX1055, [0033]

suction hoses. The gas flows are passed by first and second
temperature sensors (31) and (32) for monitoring the dis-
charge gas flow temperature, see FIG. 4. The temperature
can be used to alert the operator of faulty valves or other
anomalies associated with the compression process. Again
the sensors communicate to the DCS which can provide
graphing details, high temperature alarms, and shut downs.

EX1055, [0037]

Pet. Opp. to RMTA at 7; EX1055, [0033], [0037], [0038], [0041], Fig. 2; EX1052, 11150-160

combined gas flow to an after-cooler (34) see FIG. 6. The
combined gas flow will first pass by a third pressure sensor
(35) which again communicates to the DCS and provides
protection from over pressuring the system in the event of
some form of blockage happening down stream of the
compressors. Additionally, there is a pressure safety valve
(PSV) (36) located on the common 2" pipe (33) between the
after-cooler and compressors and is set to relieve at the
systems maximum design pressure of 300psi. The after-

EX1055, [0038]

after-cooler to a discharge pipe (46) located downstream. A
fifth temperature sensor (47) is positioned in the downstream
pipe and communicates the temperature to the DCS which
can use this information to speed up or slow down the cooler
fan based on the desired set point. Trending, alarms and
shutdown functions can also be generated from the tempera-
tures indicated. The system must ensure that hot gas flow

EX1055, [0041]

LIBERTY EXHIBIT 1073, Page 39
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Armstrong Discloses [41h]-[41i]: monitoring “valve statuses”

[41h] wherein the centralized control unit is further configured to monitor operating characteristics of the gas filtration skid;
[41i] wherein the monitored operating characteristics of the gas filtration skid include at least water separator status,
particulate filter status, gas pressures, gas temperatures, valve statuses, and filter bypass status;

tank 10. During a drain cycle, valve 11 would be opened to permit liquid to fill the

reservoir 12. Valve 11 then closes and valve 13 opens to drain liquid out through a check

valve 14 to the drain system 15. This system reduces the amount of air that is admitted

EX1054, 10:2-4

while operating at the motor’s minimum speed. A fuel bypass control system may be

employed to further reduce the fuel flow rate. The fuel bypass control system uses bypass

fuel to control and reduce the fuel flow rate. To reduce the fuel flow rate, the bypass line

with solenoid valves 34 and 37 are opened, while valve 36, 38, and 41 are closed. The

.2/554 modulating valve 35 partially or fully opens the inlet valve 19 using recirculated fuel

. PO's single—sentence conclusory assertion—aimed onlv at pressure. The inlet valve then "throttles" the inlet fuel flow going to the inlet side of the

Armstr ong and not at Clancy (see next S|Ide) and gas compressor 20. By effectively reducing the inlet pressure to the compressor 20, the
unsupported by expert testimony—fails to rebut obviousness

amount of flow pumped to the rest of the FCS 60’ is reduced,
LIBERTY EXHIBIT 1073, Page 40

Pet. Opp. to RMTA at 7-8; EX1054, 10:2-6, 12:15-22; EX1052, 11161-165, Sur-Reply at 5 EX1054,12:15-22
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PO Does Not Dispute that Clancy Renders Obvious [41h]-[41i]:

monitoring “valve statuses”

[41h] wherein the centralized control unit is further configured to monitor operating characteristics of the gas filtration skid;
[41i] wherein the monitored operating characteristics of the gas filtration skid include at least water separator status,
particulate filter status, gas pressures, gas temperatures, valve statuses, and filter bypass status;

[0031] In the compressor skid (1) of preferred embodi-
ment of this invention, as seen in FIG. 1, a natural gas and
liquids flow 1s provided to the skid via a 3" 300 ansi
* |t would have been obvious to connection (2) passing through a 3" ball valve (3). See FIG.
monitor Clancy’s valve (6) status 1. The ball valve+ is used to +isnlat+e tht:-: skid irj the event of
to determine that it was open maintenance or if manual isolation is required. A check
.. valve (4) is located next in the pipeline (5) which is used to
and to safely complete initial prevent any reversal of flow backwards toward the source of
start-up. suction. From the check valve the flow passes through a
second 3" valve (6). which has an electric 120-volt actuator
(7) attached to the valve stem (not shown). This actuator is
used to open the second 3" valve (6) for initial start up and
closes the second 3" valve (6) in the event of an emergency
shut down (ESD). The electric actuator is preferably a class
EX1055, [0031]
LIBERTY EXHIBIT 1073, Page 41

Pet. Opp. to RMTA at 8; EX1055, [0031]; EX1052, 11166-169
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PO Does Not Dispute that Trobaugh Discloses [41h]-[41i]: monitoring

“filter bypass status”

[41h] wherein the centralized control unit is further configured to monitor operating characteristics of the gas filtration skid;
[41i] wherein the monitored operating characteristics of the gas filtration skid include at least water separator status,
particulate filter status, gas pressures, gas temperatures, valve statuses, and filter bypass status;

106 108 100
e [0031] In one embodiment, natural gas fueling system 100 of FI1G. 1 also includes a filter

bypass assembly, which includes a bypass conduit or line 106 and a bypass valve 108. The filter

o Lo bypass assembly is operably coupled to a methane gas sensor 105 and a natural gas pressure

102 > 19 l sensor 107 on conduit 104 and a methane gas pressure sensor 109 on engine 150. Bypass valve

107
110 130
l 104 112 s 132 108 and sensors 105, 107, 109 may be operably coupled to a computer or other device (not

(I\SE) I shown) for receiving information from sensors 105, 107, 109. The computer then outputs

105 190 information to other components of natural gas fueling system 100 and engine 150 based on the

136 ~] 186 (Téss L~ o information from sensors 105, 107, 109. As disclosed herein, the filter bypass assembly may be

184
_@f 152 activated when the methane number of the raw natural gas is within the predetermined range of

154«1 EX1056, [0031]
J

- ol S A POSITA would have understood that the output
FIG. 1 information includes the status of the filter bypass.

A

LIBERTY EXHIBIT 1073, Page 42
Pet. Opp. to RMTA at 8-9; EX1056, [0031], Fig. 1; EX1052, 11171-176
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PO Does Not Dispute that Armstrong Discloses [41]j]-|41K]: controlling

“inlet valves”

[41j] wherein the centralized control unit is further configured to control operating characteristics of the gas filtration skid;
[41k] wherein the controllable operating characteristics of the gas filtration skid include at least inlet valves, outlet valves,
bypass valves, and pressure release;

the FCS 60’ downstream of the pressure regulator 3 to indicate the gas pressure. An inlet

65 solenoid valve 8 may be used to externally shut off the gas and isolate the FCS 60°. In

EX1054, 9:16-17

does not flow backward into the fuel supply lines. The fuel then feeds into an inlet valve

19 that controls the flow rate to a compressor such as an oil-flooded screw-type

compressor 20, The compressor 20 boosts the fuel pressure to a predetermined level

EX1054, 10:17-19

with solenoid valves 34 and 37 are opened, while valve 36, 38, and 41 are closed. The

modulating valve 35 partially or fully opens the inlet valve 19 using recirculated fuel

-%.3 pressure. The inlet valve then "throttles” the inlet fuel flow going to the inlet side of the

gas compressor 20. By effectively reducing the inlet pressure to the compressor 20, the

LIBERTY EXHIE 077 P598 43,

Pet. Opp. to RMTA at 9; EX1054, 9:16-19, 10:15-19, 12:18-22, Fig. 3; EX1052, 11182-187
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PO Does Not Dispute that Clancy Discloses [41j]-]41K]: controlling

“inlet valves”

[41j] wherein the centralized control unit is further configured to control operating characteristics of the gas filtration skid;
[41k] wherein the controllable operating characteristics of the gas filtration skid include at least inlet valves, outlet valves,
bypass valves, and pressure release;

[0031] In the compressor skid (1) of preferred embodi-
ment of this invention, as seen in FIG. 1, a natural gas and
liquids flow 1s provided to the skid via a 3" 300 ansi
connection (2) passing through a 3" ball valve (3). See F1G.
1. The ball valve is used to isolate the skid in the event of
maintenance or if manual isolation 1s required. A check
valve (4) is located next in the pipeline (5) which is used to
prevent any reversal of flow backwards toward the source of
suction. From the check valve the flow passes through a
second 3" valve (6). which has an electric 120-volt actuator
(7) attached to the valve stem (not shown). This actuator is
used to open the second 3" valve (6) for initial start up and
closes the second 3" valve (6) in the event of an emergency
shut down (ESD). The electric actuator is preferably a class

EX1055, [0031]

LIBERTY EXHIBIT 1073, Page 44
Pet. Opp. to RMTA at 9; EX1055, [0031]; EX1052, 11182-187
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IPR2024-01274, Petitioners’ Presentation, #45

PO Does Not Dispute that Armstrong Discloses [41]j]-|41K]: controlling

“outlet valves”

[41)j] wherein the centralized control unit is further configured to control operating characteristics of the gas filtration skid;

[41k] wherein the controllable operating characteristics of the gas filtration skid include at least inlet valves, outlet valves,
bypass valves, and pressure release;

pressure fluctuations due to fuel supply and demand issues. The receiver tank would

preferentially be located between the FCS outlet 60 and the microturbine(s) 10 or other

. engines that use the fuel. A fuel solenoid could be used to ensure that when the FCS 60’ is
* Armstrong discloses an outlet

valve (fu el solenoi d) between the depressurized for service or maintenance, the receiver tank remains pressurized.

FCS outlet 60 and microturbines EX1054, 16:12-15
e The PLC controller controls the A programmable logic controller (PLC) or other microprocessor-based conirol unit

solenoid valve performs protective functions (alarms, trips, interlock/permissives), control functions

(sequencing, logic, PID control), and information functions (operator interface, interface to
other systems). Once started, the PLC controls the FCS exhaust flow rate and pressure. A

pressure sensor 65 located near the outlet 60 of the FCS 60°, 60, 60> senses the FCS

outlet pressure. A proportional-integral-derivative (PID) control algorithm is used to

CIBERTY EXHIBIT 1073, Page 45

EXT1054, 19:19-24
Pet. Opp. to RMTA at 9; EX1054, 16:10-15, 19:19-20:7; EX1052, 1188
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PO Does Not Dispute that Clancy Discloses [41j]-]41K]: controlling

“outlet valves”

[41j] wherein the centralized control unit is further configured to control operating characteristics of the gas filtration skid;
[41k] wherein the controllable operating characteristics of the gas filtration skid include at least inlet valves, outlet valves,
bypass valves, and pressure release;

[0042] The cooled gas flow is then led from discharge pipe
(46) to three different directions. A first flow 1s directed
« Clancy discloses controlling through a gas fuel line (60) in which fuel gas flows. The fuel

gas flow 1s piped then to the engine skid to power the engine
outlet valves (valves 49 and 50) (300). The fuel line is equipped with a first manual valve

for sta rting/stopping gas flow. (49) for starting and stopping the flow of gas at the opera-
tor’s discretion. In FIG. 8, downstream from the manual
« Valves 49 and 50 are discharge valve a second ball valve (50) is located with an electric

actuator (51), which is used to open the fuel supply during
vaIve;, as they a,re downstream of start up and close the fuel supply in the event of an ESD
the discharge pipe 46 situation. This is a safeguard to protect the engine compart-
ment from any further fuel being allowed to flow into the
skid.

EX1055, [0042]

LIBERTY EXHIBIT 1073, Page 46
Pet. Opp. to RMTA at 9; EX1055, [0042]; EX1052, 19189-190
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PO Does Not Dispute that Armstrong Discloses [41]j]-|41K]: controlling

“bypass valves”

[41j] wherein the centralized control unit is further configured to control operating characteristics of the gas filtration skid;

[41k] wherein the controllable operating characteristics of the gas filtration skid include at least inlet valves, outlet valves,
bypass valves, and pressure release;

150 / '95! *[SG §*35 "3E %SG?; while operating at the motor’s minimum speed. A fuel bypass control system may be
V4 -
61

employed to further reduce the fuel flow rate. The fuel bypass control system uses bypass

fuel to control and reduce the fuel flow rate. To reduce the fuel flow rate, the bypass line

with solenoid valves 34 and 37 are opened, while valve 36, 38, and 41 are closed. The

modulating valve 35 partially or fully opens the inlet valve 19 using recirculated fuel

pressure. The inlet valve then "throttles" the inlet fuel flow going to the inlet side of the

gas compressor 20. By effectively reducing the inlet pressure to the compressor 20, the

EX1054, 12:15-21

LIBERTY EXHIBIT 1073, Page 47
Pet. Opp. to RMTA at 9; EX1054, 12:15-21, Fig. 3; EX1052, 11192-194
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PO Does Not Dispute that Armstrong Discloses [41]j]-|41K]: controlling

“pressure release”

[41j] wherein the centralized control unit is further configured to control operating characteristics of the gas filtration skid;
[41k] wherein the controllable operating characteristics of the gas filtration skid include at least inlet valves, outlet valves,
bypass valves, and pressure release;

To purge the skid 60’ of high-pressure gas, solenoid valve 8 closes, and valves 60,
38 and 41 open. The minimum pressure check valve 31 inhibits the backward flow of fuel
in the system through to the vent 43. The high-pressure fuel downstream of the minimum
pressure check valve 31 flows through the skid 60’ to location 61. The dry, clean gas then
flows back to the entrance of the inlet valve 40 through the line with valve 66. The gas

then flows from the inlet valve 40, through the compressor 20, separator tank 23, out to the

bypass line 38, and eventually out of the vent 43. This method of purging will

EX1054,17:17-23

LIBERTY EXHIBIT 1073, Page 48
Pet. Opp. to RMTA at 10; EX1054, 17:17-23, Fig. 3; EX1052, 1196
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PO Does Not Dispute that Armstrong and Clancy Disclose [411]: “gas

compressor”

[41]] the system further comprising a gas compressor,

Armstrong: Clancy:.
does not flow backward into the fuel supply lines. The fuel then feeds into an inlet valve [0009] The present invention seeks to provi de a natural
19 that controls the flow rate to a compressor such as an oil-flooded screw-type gas compresso‘r for optm.nzmg the e::{tractlon of namm} gas
from a reservoir or associated gathering system, comprising
compressor 20. The compressor 20 boosts the fuel pressure to a predetermined level EX1055, [0009]

suitable for engine operation. The screw compressor 20 is driven by an electric motor 21

through a gearset/adapter/coupling arrangement. The electric motor 21 is driven by a

variable frequency drive (VFD) 22, sometimes also referred to as a variable speed drive.
EX1054, 10:17-22

« A POSITA would have been motivated to combine such a gas compressor with Coli’s system
to pressurize fuel for the engine

LIBERTY EXHIBIT 1073, Page 49
Pet. Opp. to RMTA at 10; EX1054, 10:15-22; EX1055, [0009]; EX1052, 11116-119, 200-202
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IPR2024-01274, Petitioners’ Presentation, #50

PO Does Not Dispute that Armstrong Discloses [41m]-[41n]:

monitoring “compressor motor run status”

[41m] wherein the centralized control unit is further configured to monitor operating characteristics of the gas compressor;
[41n] wherein the monitored operating characteristics of the gas compressor include at least compressor motor run status,

oil pump run status, enclosure exhaust fan run status, compressor inlet pressure, compressor discharge pressure, and oil pump
discharge pressure;

. rmstrong monitors compressor speed her mi based control unit
A . . t -based control uni
G ressure sensor 65 A programmable logic controller (PLC) or other microprocessor

performs protective functions (alarms, trips, interlock/permissives), control functions

« A POSITA would have understood that
monitoring compressor speed monitors
the compressor motor run status

e if the motor Speed is zero, the pressure sensor 65 located near the outlet 60 of the FCS 607, 60", 60" senses the FCS
motor is not running

 if the speed is non-zero, then the
motor is running

(sequencing, logic, PID control), and information functions (operator interface, interface to

other systems). Once started, the PLC controls the FCS exhaust flow rate and pressure. A

outlet pressure. A proportional-integral-derivative (PID) control algorithm is used to

adjust the gas compressor speed by adjusting the variable frequency drive device 22. A

EX1054, 19:19-25

LIBERTY EXHIBIT 1073, Page 50
Pet. Opp. to RMTA at 10; EX1054, 19:19-25, 10:20-24; EX1052, 11203-209
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PO Does Not Dispute that Teets Discloses [41m]-[41n]: monitoring “oil

pump run status” and “oil pump discharge pressure”

[41m] wherein the centralized control unit is further configured to monitor operating characteristics of the gas compressor;
[41n] wherein the monitored operating characteristics of the gas compressor include at least compressor motor run status,

oil pump run status, enclosure exhaust fan run status, compressor inlet pressure, compressor discharge pressure, and oil pump
discharge pressure;

37 ' / [0057] The electric motor 52 is then energized. This | EX1057, [0057]
3 % f32 motor drives the lubricating oil pump 50 and fuel pump

78 (52 [:1!__4 36. The gas turbine engine alternator/motor will not be
~50 ] | 38 \sg energized until oil pressure reaches a set minimum. The

oil pressure transducer monitors oil pressure to deter-

'5,‘4 -,“%JQ_M@ T mine emergency shutdown conditions where oil pres-
4] sure drops below a set level. The fuel pump 36 simulta-

|6~ _ 40 14 [0017] Referring again to Figs. 1A and 1B ofthedraw- | EX1057, [0017]

. _' L oo 26 ings, both fuel pump 36 and lubricating oil pump 50 are

> positive displacement pumps which are mechanically

21 B “"“
ﬂ@:ﬂ 20 — driven by a 24 volt electric motor 52. Transducers 54,

56, 58 and 60 are provided for measuring lubricating oil
64 temperature, lubricating oil pressure, fuel pressure and
the compressor exit gas pressure, respectively. Trans-

e

I’; ”—-—28[:5 60 compressor in a no-load condition. Further, the engine| EX1057, [0061]
controller monitors the system to determine whether

FIG. 1A there has been a failure of the fuel pump, the oil pump

or the electric motor 52 driving these pumps.

LIBERTY EXHIBIT 1073, Page 51
Pet. Opp. to RMTA at 10-11; EX1057, [0017], [0028], [0055], [0057], [0061], Fig. 1A; EX1052, 141211-214, 228-229
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Clancy Renders Obvious [41m]-[41n]: monitoring “enclosure exhaust

fan run status”

[41m] wherein the centralized control unit is further configured to monitor operating characteristics of the gas compressor;
[41n] wherein the monitored operating characteristics of the gas compressor include at least compressor motor run status,

oil pump run status, enclosure exhaust fan run status, compressor inlet pressure, compressor discharge pressure, and oil pump
discharge pressure;

A / A [0039] As it can be seen from FIGS. 5a. 5b, 5¢ and 5d, a
H:@ / ' D FIG. 5A cooler fan (37) is powered by a hydraulic motor (38)
L . attached to the fan shaft (39) by way of a coupler (39a). The
— f =302 after-cooler is designed to minimize the effects of sound A POSITA would have been
— : pollution which is generated from moving high volumes of motivated to monitor the fan
37 _A air. Two recycle louvers (40) and (41) are located on the top h h
37 and bottom of the ducting (125), see FIG. 6, and an outlet run status so that the DCS
e louvc‘ar (42) on the outlet l?f the ducting {1‘25): These louvers would know whether
are linked together by a linkage (43), which is connected to . ,
D: °of - ° an electric actuator (44), which is controlled from the DCS. operating Clan cys louvers
In the event that 'the room temperature falls, the electric would Impa ct tem peratu re, or
actuator is sent a signal to open the two recycle louvers and
as a result the outlet louver begins to close as the recycle and whether the exhaust fan
outlet louvers are interconnected by the linkage. This system ; :
1s designed to maintain a set temperature as input by the field req.u ired service or
o Q:U operator and is monitored via a fourth temperature sensor maintenance.
(45) located on the base of the adjacent wall at the opposite
FIG. 5B side of the ducting.

EX1055, [0039]
LIBERTY EXHIBIT 1073, Page 52

Pet. Opp. to RMTA at 11; EX1055, [0003], [0028], [0039]-[0040], [0071], Claim 30; EX1052, 1216-219
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Clancy Renders Obvious [41m]-[41n]: monitoring “enclosure exhaust

fan run status”

[41m] wherein the centralized control unit is further configured to monitor operating characteristics of the gas compressor;
[41n] wherein the monitored operating characteristics of the gas compressor include at least compressor motor run status,

oil pump run status, enclosure exhaust fan run status, compressor inlet pressure, compressor discharge pressure, and oil pump
discharge pressure;

[0039] As it can be seen from FIGS. 5a. 5b, 5¢ and 5d, a
cooler fan (37) is powered by a hydraulic motor (38)
attached to the fan shaft (39) by way of a coupler (39a). The

¢ ClGnCy'S cooler fan is an enclosure exhaust after-cooler is designed to minimize the effects of sound
i i pollution which 1s generated from moving high volumes of

fan. It directs a,lr OUt, of the OUt,let, |OUV€F, air. Two recycle louvers (40) and (41) are located on the top
thereby removing air and qualifying as an and bottom of the ducting (125), see FIG. 6, and an gutlef
enclosure exhaust fan. even under PO's louver (42) on the outlet of the ducting (125). These louvers

S are linked together by a linkage (43), which is connected to
purpo rted definition an electric actuator (44). which is controlled from the DCS.
In the event that the room temperature falls, the electric
actuator is sent a signal to open the two recycle louvers and

e PO does not offer a ny expe rt testi mony to as a result the outlet louver begins to close as the recycle and
th t outlet louvers are interconnected by the linkage. This system
€ contrary 1s designed to maintain a set temperature as input by the field

operator and is monitored via a fourth temperature sensor
(45) located on the base of the adjacent wall at the opposite
side of the ducting.

EX1055, [0039]
LIBERTY EXHIBIT 1073, Page 53

Sur-Reply at 5-6; EX1055, [0039]-[0040], [0042], [0044] ; EX1052, 1216
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PO Does Not Dispute that Clancy Discloses [41m]-[41n]: “compressor

inlet pressure”

[41m] wherein the centralized control unit is further configured to monitor operating characteristics of the gas compressor;
[41n] wherein the monitored operating characteristics of the gas compressor include at least compressor motor run status,

oil pump run status, enclosure exhaust fan run status, compressor inlet pressure, compressor discharge pressure, and oil pump
discharge pressure;

[0033] The gas passes [rom the top of the pressure vessel
through a first back-pressure valve (10), as represented in
FIG. 2, which 1s placed in the flow line to regulate the
downstream pressure which must be maintained at a pres-
sure no greater than 15 psi which 1s the max suction pressure
allowed for this selected compressor. Two pressure sensors
(11) and (12) are located upstream and downstream respec-
tively of the first back-pressure valve (10). The sensor (11)
on the upstream side sends a pressure value to the DCS
which is used to determine whether the compressors need to
speed up or slow down to maintain the targeted pressure.
Additionally the pressure can be trended to determine per-
formance and activate the ESD of the system in the event of
a high pressure or low pressure. Also, alarm set points can
FIG. 2 EX1055, [0033]

LIBERTY EXHIBIT 1073, Page 54
Pet. Opp. to RMTA at 11-12; EX1055, [0033]-[0034]; EX1052, 11220-223
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IPR2024-01274, Petitioners’ Presentation, #55

PO Does Not Dispute that Armstrong Discloses [41m]-[41n]:

monitoring “compressor discharge pressure”

[41m] wherein the centralized control unit is further configured to monitor operating characteristics of the gas compressor;
[41n] wherein the monitored operating characteristics of the gas compressor include at least compressor motor run status,

oil pump run status, enclosure exhaust fan run status, compressor inlet pressure, compressor discharge pressure, and oil pump
discharge pressure;

other systems). Once started, the PLC controls the FCS exhaust flow rate and pressure. A
pressure sensor 65 located near the outlet 60 of the FCS 60°, 60, 60°”” senses the FCS

. . . outlet pressure. A proportional-integral-derivative (PID) control algorithm is used to
« Armstrong discloses monitoring an FCS

Outlet pressu re WhICh diSClOSGS and adjust the gas compressor speed by adjusting the variable frequency drive device 22. A
renders obvious monitoring EX1054, 19:22-25
compressor discharge pressure, as the

FCS Outlet pressu re iS Controlled by the suitable for engine operation. The screw compressor 20 is driven by an electric motor 21

compressor s peed . through a gearset/adapter/coupling arrangement. The electric motor 21 is driven by a

variable frequency drive (VFD) 22, sometimes also referred to as a variable speed drive.

The VED 22 varies the motor speed in response to a measured parameter, such as a fuel

pressure, to maintain the parameter (fuel delivery pressure) within a desired range. Fuel

LIBERISYAEIQ#8R4073, Page 55

Pet. Opp. to RMTA at 12; EX1054, 19:10-25, 10:11-24; EX1052, 11224-225, 228-230
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PO Does Not Dispute that Clancy Discloses [41m]-[41n]: monitoring

“compressor discharge pressure”

[41m] wherein the centralized control unit is further configured to monitor operating characteristics of the gas compressor;
[41n] wherein the monitored operating characteristics of the gas compressor include at least compressor motor run status,

oil pump run status, enclosure exhaust fan run status, compressor inlet pressure, compressor discharge pressure, and oil pump
discharge pressure;

* Clancy discloses monitoring [0038] Both gas flows, heated from the compression pro-
compressor discharge pressure with cess, coming from the two compressors are then combined
third pressure sensor (35). back into one common fifth 2" pipe (33) which leads the

combined gas flow to an after-cooler (34) sce FIG. 6. The

« As the third pressure sensor (35) is combined gas flow will first pass by a third pressure sensor

(35) which again communicates to the DCS and provides
protection from over pressuring the system in the event of
some form of blockage happening down stream of the
compressors. Additionally. there 1s a pressure safety valve

EX1055, [0038]

measuring pressure between the
compressor and the after cooler, it is
measuring compressor discharge
pressure

LIBERTY EXHIBIT 1073, Page 56
Pet. Opp. to RMTA at 12; EX1055, [0038]; EX1052, 11226-230
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Substitute Claim 42 Added Limitations

RMTA: MTA:

Claim 42. (Proposed substitute for original claim 2) [42a] The system Claim 22. (Proposed substitute for original claim 2) [22a] The system

of [claim 1] claim 41, further comprising: of [claim 1] claim 21, further comprising:

a generator electrically connected to the electric pump to provide power to the a generator electrically connected to the electric pump to provide power to
electric pump, the electric pump, wherein the generator is powered by liquefied natural gas,

wherein the generator is powered by liquefied natural gas, and

LIBERTY EXHIBIT 1073, Page 57
RMTA, Appx. A at A-2-A-3; MTA, Appx. A at A-2
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The Preliminary Guidance Agreed that Broussard079 Discloses [42a]:

“generator is powered by liquefied natural gas”

[42] wherein the generator is powered by liquefied natural gas, and

Limitation Claim(s) Citation(s)

generator is powered by liquefied | 22 [42], 29, 40 Ex. 1004 [Coli] 11 10, 38, 40;
natural gas Pet. 7;

Ex. 1024 [Broussard079] 11 9, 24;
Ex. 1022 [Durham Decl.] 11 73, 76

PG, 11

[0024] Referring back to FIG. 1, also included in the equip-
ment is a plurality of electric generators 22 that are connected
to, and provide power to, the electric motors 14 on the pump
vehicles 12. To accomplish this, the electric generators 22 can

e Further. PO does not dispute that be connected to the electric motors 14 by power lines (not
! L shown). The electric generators 22 can be connected to the
Broussard079 discloses [428] electric motors 14 via power distribution panels (not shown).

In certain embodiments, the electric generators 22 can be
powered by natural gas. For example, the generators can be
powered by hgueﬁed natural gas. The llqueﬁecl natural gas
can be converted into a gaseous form in a vaporizer prior to
use in the generators. The use of natural gas to power the

EX1024, [0024]
Pet. Opp. to RMTA at 12-13; PG at 11, 15; Pet. 7, EX1024, [0009], [0024]; EX1004, [0010], [0038], [0040], LIBERTY EXHIBIT 1073, Page 58
[0072]; EX1052, 11123, 235-239
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Outline of Arguments: IPR2024-01274 (992 Patent)

I

1.
1.
V.
V.
VI. Obviousness of Substitute Claim 43: Grounds 13A
VIL.
VIII.
IX.
X.
XI.
XIl.
XIIl.
XIV.
XV.

LIBERTY EXHIBIT 1073, Page 59



DEMONSTRATIVE EXHIBIT — NOT EVIDENCE

Grounds for Substitute Claims

IPR2024-01274, Petitioners’ Presentation, #60

Ground | Subst. Prior Art
CL
13A 43 Coli, Birch, Rusnak, Armstrong, Clancy, Trobaugh, Teets,
Hunt, and Gensel
13B 43 Ground 13 A references and what 1s otherwise available to
the public

Pet. Opp.to RMTA at 3

LIBERTY EXHIBIT 1073, Page 60
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Substitute Claim 43 Added Limitations

RMTA: MTA:

Claim 43. (Proposed substitute for original claim 4) [43a] The system of Claim 24. (Proposed substitute for original claim 4) [24a] The system of
[claim 1] claim 41, wherein the electric pump is a plurality of electric [claim 1] claim 21, wherein the electric pump is a plurality of electric
pumps, pumps,

[43b] the system further comprising a switch gear, [24b] the system further comprising a switch gear,

[43¢] wherein the centralized control unit is further configured to monitor [24¢] wherein the centralized control unit is further configured to monitor
operating characteristics of the switch gear, operating characteristics of the switch gear,

[43d] wherein the monitored operating characteristics of the switch gear [24d] wherein operating characteristics include at least the status of a fire
include at least the status of a fire alarm. alarm.

LIBERTY EXHIBIT 1073, Page 61
RMTA, Appx. A at A-3; PO Motion to Amend (Paper 13) (“MTA”), Appx. A at A-2-A-3
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The Preliminary Guidance Agreed that Gensel Discloses [43]: “a switch

gear’ and monitoring “the status of a fire alarm”

[43b] the system further comprising a switch gear,
[43c] wherein the centralized control unit is further configured to monitor operating characteristics of the switch gear,
[43d] wherein the monitored operating characteristics of the switch gear include at least the status of a fire alarm.

Limitation Claim(s) Citation(s)
switch gear 24 [43], 30, 38, 39 Pet. 58-65;
Ex. 1033 [Gensel], 1 186
status of fire alarm 24 [43], 30, 38 Pet. 58-65;
Ex. 1033 [Gensel], Abstr, 11 2, 63-66;
Ex. 1022 [Durham Decl.] T 113

PG, 12

LIBERTY EXHIBIT 1073, Page 62
Pet. Opp. to RMTA at 13; PG at 12, 15-16; EX1033, Abstract, [0001]-[0002], [0004], [0031], [0063]-[0066]; EX1052, 1306-307, 311-312
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The Preliminary Guidance Agreed that Gensel Discloses [43]: “a

switchgear” and monitoring “the status of a fire alarm”

[43b] the system further comprising a switch gear,
[43c] wherein the centralized control unit is further configured to monitor operating characteristics of the switch gear,
[43d] wherein the monitored operating characteristics of the switch gear include at least the status of a fire alarm.

* Gensel discloses a switchgear

and monitoring fire alarms [0001] The present invention relates to a fire extinguishing

system according to the features of the first patent claim.
[0002] The invention is suited for casings, in particular for

« Switchgears were prone to fires casings for electronics, or switchgear cabinets, into which the
electronic units may be plugged in or built in, for example by

EX1033, [0001]-[0002]

* It would have been obvious to
incorporate this functionality
into Coli’s system

eous form effective for extinguishing. The fire detection is
. made by means of sensors adapted to the fire parameters,
* PO does not dispute that Gensel which are technically denoted as automatic fire alarms. As

discloses [43] EX1033, [0031]

LIBERTY EXHIBIT 1073, Page 63
Pet. Opp. to RMTA at 13; PG at 12, 15-16; EX1033, Abstract, [0001]-[0002], [0004], [0031], [0063]-[0066]; EX1052, 1306-307, 311-312



DEMONSTRATIVE EXHIBIT — NOT EVIDENCE IPR2024-01274, Petitioners’ Presentation, #64

Outline of Arguments: IPR2024-01274 (992 Patent)

I

Il.
1l.
AT
V.
VI.
VIl. Obviousness of Substitute Claims 45-46: Grounds 14A
VIII.
IX.
X.
XI.
XIl.
XIil.
XIV.
XV.

LIBERTY EXHIBIT 1073, Page 64
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IPR2024-01274, Petitioners’ Presentation, #65

Grounds for Substitute Claims

Pet. Opp.to RMTA at 3

Ground | Subst. Prior Art
CL.
| 14A 45,46 | Coli, Birch, Hunt, Rusnak, Armstrong, Clancy, Trobaugh,
Teets, Smith, Bromell, and Thompson
14B 45, 46 | Ground 14A references and what 1s otherwise available to
the Eublic

LIBERTY EXHIBIT 1073, Page 65
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Substitute Claim 45 Added Limitations

[45¢] wherein the emergency power off unit is operated by a switch that [26¢] wherein the emergency power off unit is operated by a switch that
sounds an audible alarm. sounds an audible alarm.

LIBERTY EXHIBIT 1073, Page 66
RMTA, Appx. A at A-4; MTA, Appx. A at A-3



DEMONSTRATIVE EXHIBIT — NOT EVIDENCE IPR2024-01274, Petitioners’ Presentation, #67

The Preliminary Guidance Agreed that Smith and Bromell Disclose

[45c¢]: “emergency power off unit”

[45¢] wherein the emergency power off unit is operated by a switch that sounds an audible alarm.

Limitation Claim(s) Citation(s)
emergency power off unit is 26 [45], 35 Ex. 1035 [Smith], 1:1-3, 1:24-29;
operated by a switch that sounds Ex. 1036 [Bromell], 1:19-21; 1:33-36;
an audible alarm Ex. 1022 [Durham Decl.] 11 142, 144;
Ex. 1023 [Nikolaou Dep.], 63:9-19
PG, 13
This invention relates to means for shut- This invention relates to drilling rig control, and more
t1 ro T qy particularly to a determination of off-normal operation
Ci)]:'l%le{(}tf{zgnwei:ﬁ:%ml-;y {!:Iill{lllhﬁmt“lr]i};nf% m;ﬂ upon  the deviation of one of three variables from
L ST . ’ -t primary o individually established levels.
EX1035, 1:1-3 EX1036, 1:33-36

- " I ¥ bt =il
clectrical connections and elements, to shut
down a turbine unit in an emergency by
simply closing a switch to cnergize and ac-
tuate a movable electrical part, which effects

EX1035, 1:24-27

pressure. Each of these three variables in monitored, and
a departure of any one of the three from an established
level may be used to sound an alarm. A sudden decrease

EX1036, 1:19-21

* Further, PO does not dispute that Smith and Bromell disclose [45c]

LIBERTY EXHIBIT 1073, Page 67
Pet. Opp. to RMTA at 13-14; PG at 13, 16-17; EX1035, 1:1-3, 1:24-29; EX1036, 1:19-21, 1:33-36; EX1052, 1127-33, 330-333, 340-341



DEMONSTRATIVE EXHIBIT — NOT EVIDENCE IPR2024-01274, Petitioners’ Presentation, #68

Substitute Claim 46 Added Limitations

RMTA: MTA:
[46¢] wherein the signal is transmitted over armored shielded CATSE [27¢] wherein the signal is transmitted over armored shielded CATSE
cabling. cabling.

LIBERTY EXHIBIT 1073, Page 68
RMTA, Appx. A at A-4; MTA, Appx. A at A-4



DEMONSTRATIVE EXHIBIT — NOT EVIDENCE IPR2024-01274, Petitioners’ Presentation, #69

The Preliminary Guidance Agreed that Thompson Discloses [46c]:

“signal is transmitted over armored shielded CATSE cabling”

[46c] wherein the signal is transmitted over armored shielded CAT5E cabling.

Limitation Claim(s) Citation(s)
signal is transmitted over armored | 27 [46], 36 Ex. 1037, Abstr., 11 8, 15, 49;
shielded CATS5E cabling Pet. 33-34;
Ex. 1022 [Durham Decl.] 11 151, 152;
PG, 13

An enhanced cable assembly for field data distribution sys-
. Thompson discloses armored shielded tem includes a cable member formed by a plurality of twisted
bli conductor pairs bundled within a conductive shield and an
CATSE cablin g insulative sheath. The cable assembly is terminated by a pair

EX1037, Abstract
A POSITA would have been motivated sheath. The cable may also include an outer “armor™ layer
to look to Thom pson for details of which reduces damage from being chewed by animals and

from other hazards. Each end of the cable includes a cable

Ethernet cables, such as shielded connector with a plurality of sets of contacts to which the

: cable conductors are connected. The cable connector is con-
CATSE Cabllng’ to prOteCt the cable figured to be compatible with the configuration of the box
from damage and pl’event interference connector. The conductor pairs, in cooperation with the cable

connector, are configured to comply with Category SE speci-
fications, often referred to as Cat SE. Category 5E conductor

EXRIFTIOBXS]IBIT 1073, Page 69

Pet. Opp. to RMTA at 14; PG at 13, 17; EX1037, Abstract, [0015], [0049]; EX1052, 1335-336, 346-347
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SC 46: PO’s Motivation to Combine Challenge Is Unfounded

[46c] wherein the signal is transmitted over armored shielded CAT5E cabling.

» Coli supplies the motivation to consider Thompson: communication is “typically sent via hardwired cable.” EX1004,
[0066].

« PO’s expert agrees that Ethernet was well-known long before the time of invention - no blueprint from '992
required

Q. Was it common 1in 2015 for signals to switchgears to be
transmitted over armored shielded Catbe cabling?

A. The technology was definitely available at the time, yes.

EX1053, 96:4-8

 Availability of unshielded Ethernet cabling does not teach away from or discourage use of armored shielded cabling

« PO does not dispute or offer any expert testimony rebutting that armored shielded cabling, which Thompson
discloses, would solve the problem

LIBERTY EXHIBIT 1073, Page 70
Sur-Reply at 6-7; EX1004, [0066]; EX1003, 1166-167; EX1052, 1335, 346-347; EX1023, 78:7-80:4; EX1053, 95:16-96:8, 97:4-21
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Outline of Arguments: IPR2024-01274 (992 Patent)

I

1.
1.
V.
V.
VI.
VIL.
VIIl. Obviousness of Substitute Claims 47-49, 52, 54, 56-57, 59: Grounds 15A
IX.
X.
XI.
XIl.
XIIl.
XIV.
XV.

LIBERTY EXHIBIT 1073, Page 71
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Grounds for Substitute Claims

Ground | Subst. Prior Art
CL.
15A 47-49, | Coli, Birch, Rusnak, Ekanayake, Bliss, Broussard(79, and
52,54 | Gensel

56-57,
59
15B 47-49, | Ground 17A references and what 1s otherwise available to
52, 54 | the public

56-57,
59

LIBERTY EXHIBIT 1073, Page 72
Pet. Opp. to RMTA at 3-4



DEMONSTRATIVE EXHIBIT — NOT EVIDENCE IPR2024-01274, Petitioners’ Presentation, #73

Substitute Claims 47 & 56 Added Limitations

[S6f] the system further comprising one or more generators

electrically connected to the electric pump to provide power to the electric

|47f] the method further comprising powering the electrically powered pump

pump,

with a generator,

[S6g] wherein the one or more generators are turbine generators, and

[47g] wherein the generator is a turbine generator;

[S6h] wherein the centralized control unit is further configured to

[47h] the method further comprising monitoring operating characteristics of

monitor operating characteristics and control the one or more turbine

the turbine generator; and

generators, and

[47i] wherein the monitored operating characteristics of the turbine generator

include at least turbine air inlet filter transmitter failure. [S6i] wherein the monitored operating characteristics of the one or

more turbine generators include at least turbine air inlet filter transmitter

failure.

LIBERTY EXHIBIT 1073, Page 73
RMTA, Appx. A at A-5, A-10



DEMONSTRATIVE EXHIBIT — NOT EVIDENCE IPR2024-01274, Petitioners’ Presentation, #74

PO Does Not Dispute that [47f]-[47g] & [56f]-[56g] Are Obvious

[47f] the method further comprising powering [56f] the system further comprising one or more
the electrically powered pump with a generators electrically connected to the electric
generator, pump to provide power to the electric pump;
[47g] wherein the generator is a turbine [56g] wherein the one or more generators are
generator; turbine generators, and

| the fracturing site. One or more natural gas-powered turbine
generators 30 are located in region C on the site, which is
located a remote distance D from region B where the trailers
10 and fracturing modules 20 are located. for safety reasons.

EX1004, [0038]

a0

electric motor 21 and a fluid pump 22 coupled thereto. During
| fracturing, fracturing module 20 1s operatively associated
4 with turbine generator 30 to receive electric power therefrom.

e 0
o U
L % L‘ﬂﬂg __nnme BAKAA AN AAAA l EX1004, [0040]

turbine generators 30 ¥ FIG. 2

LIBERTY EXHIBIT 1073, Page 74
Pet. Opp. to RMTA at 14-15; Pet. at 35-39; EX1004 [Coli], [0038], [0040]; EX1003, 1172; EX1052, 1407-418



DEMONSTRATIVE EXHIBIT — NOT EVIDENCE IPR2024-01274, Petitioners’ Presentation, #75

PO Does Not Dispute that [47h] & [56h]| Are Obvious

[47h] the method further comprising monitoring [56h] wherein the centralized control unit is further
operating characteristics of the turbine configured to monitor operating characteristics and
generator; and control the one or more turbine generators, and

In order to achieve these objects, there is provided a
gaseous fuel compression control system for a gas turbine
engine comprising:

a screw compressor driven by an electric motor for
compressing gaseous fuel for supply to the gas turbine
engine, a power sensor for sensing the output power of
the gas turbine engine, and modulating means for
controlling the frequency of electrical power supplied
to the electric motor, so as to control speed of the motor,
in response to a control signal derived directly or
indirectly from the power sensor.

EX1005, 1:60-67

« A POSITA would have been motivated and found it obvious to
implement the central control monitoring features taught by Birch
into Coli so that the control system of Coli controls and monitors
the compression of natural gas flowing into the gas turbines

Q{po—m?@ -3

LIBERTY EXHIBIT 1073, Page 75
Pet. Opp. to RMTA at 14-15; Pet. at 35-39, 43; EX1005, 1:60-67, 4:46-47 Fig. 1, EX1052, 11412-418
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DEMONSTRATIVE EXHIBIT — NOT EVIDENCE

Ekanayake and Bliss Disclose [47i], [56i]: monitoring “turbine air inlet

filter transmitter failure”

[561] wherein the monitored operating characteristics
of the one or more turbine generators include at
least turbine air inlet filter transmitter failure.

[471] wherein the monitored operating
characteristics of the turbine generator include at
least turbine air inlet filter transmitter failure.

» Ekanayake describes wirelessly communicating the degree of fouling of a fouling detection instruction in a filter assembly

In another embodiment a filter assembly includes a filter
element; a supporting structure connected to the filter ele-

To provide a safe and efficient operation, air entering a gas

turhine lor power generation applications is filtered. The gas
turbine air inlet system may include an inlet filter house and
associated ducting. In a typical installation, there mav he

EX1027, 1:24-27

filter component. At least one of the filter assemblies includes
a fouling detection instrument; and a wireless communication
module.

EX1027, 2:27-29

ment; and a fouling detection assembly attached to the filter
component. The fouling detection component includes a foul-
ing detection instrument; and a communication module.

EX1027, 2:19-23

filter assemblies; wirelessly communicating the degree of
fouling: and servicing the filter system when the degree of
fouling exceeds a predetermined level.

EX1027, 2:33-35

LIBERTY EXHIBIT 1073, Page 76
Pet. Opp. to RMTA at 14; EX1027, 1:24-27, 2:19-35; EX1053, 24:5-19; EX1052, 1419



DEMONSTRATIVE EXHIBIT — NOT EVIDENCE

IPR2024-01274, Petitioners’ Presentation, #77

Ekanayake and Bliss Disclose [47i], [56i]: monitoring “turbine air inlet

filter transmitter failure”

[471] wherein the monitored operating
characteristics of the turbine generator include at
least turbine air inlet filter transmitter failure.

[56i] wherein the monitored operating characteristics
of the one or more turbine generators include at
least turbine air inlet filter transmitter failure.

Ekanayake discloses that load cells determine whether a filter is dirty and convert loads into electrical signals:

automatically triggered to clean the atfected filters. A range of
weight values between a loaded (i.e., dirty) and unfilled (i.e.,
clean) filters may be used to start or stop a pulse air system.

Currently. load cells may be applied to loads from 0-500,
000 pounds with accuracy of 0.03% to 0.25% full scale. With

EX1027, 4:34-35

and otherwise direct maintenance of filters.

Strain gauge load cells, as discussed herein, convert the

EX1027,3:23-26 load acting on them into electrical signals. The strain gauges

] ' itori i i 0 i~hi EX1027, 11:56-57
» Bliss describes monitoring for transmitter failure using a weighing apparatus: 027, 11:56-5

stored on the weighing apparatus. This weighing apparatus
makes periodic tests to determine the health of the load cells
in the system, producing a log file to record events such as
any detected failure, suspicious reading, overload condition,
or any user defined parameter, and 1s network enabled to be

EX1058, 2:41-45

» Obvious for Coli’s control system to monitor the status of Ekanayake’s filter assembly and wireless communication
module using Bliss’s technique to ensure that these components are operating properly

Pet. Opp. to RMTA at 14-15; EX1027, 1:55-2:3, 3:21-26, 4:34-35, 11:56-57; EX1058, Abstract, 1:19-25, 2:14-18, 2:41-46, UBEG¥S:2HIBIT 1073, Page 77
5:9-12,10:15-19; EX1052, 111375-383, 420-421



IPR2024-01274, Petitioners’ Presentation, #78

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE

PO’s Argument Re: [47i], [56i]: “turbine air inlet filter transmitter

failure” Is Unfounded

« PO offers no expert testimony that Bliss is non-analogous art

« PO offers no expert testimony contradicting Dr. Durham'’s testimony that a POSITA would
have been motivated to look to Bliss for details of techniques of monitoring load cell
failures to ensure that components are operating properly and to know when appropriate
action is needed.

« PO'’s expert agrees that load cells were known to monitor filters in turbine generators:

Q. Were load cells known to monitor turbine generators in 20157

A. Yes.

EX1053, 80:12-15

LIBERTY EXHIBIT 1073, Page 78

Sur-Reply at 7-8; EX1053, 80:8-15; EX1052, 1373, 378



DEMONSTRATIVE EXHIBIT — NOT EVIDENCE IPR2024-01274, Petitioners’ Presentation, #79

PO’s Argument Re: [47i], [56i]: “turbine air inlet filter transmitter

failure” Is Unfounded

» SC 47 and 56 are not limited to using only pressure sensors to monitor for turbine air inlet filter
transmitter failure

» A POSITA would understand that '992's “turbine air inlet filter high,” identified by PO, includes filter

weight, which is what a load cell measures
» The only expert testimony on the subject is that a POSITA would not have understood this to be

limited to pressure:

Q. A POSITA would understand turbine air filter high to potentially mean turbine air inlet filter
differential pressure reading is high; is that right?

A. No, I don't think you can get that from that reading. It says what it says. "Turbine air filter
high." So it's something about the air in the filter is high.

Q. What would a POSITA understand based on knowledge of a POSITA what "turbine air inlet high"
means?

A. Just exactly what I said. Some parameter associated with a turbine air inlet filter is high,
above a threshold.

Q. What might some of those parameters be to your knowledge according to a POSITA?

A. Temperature could be one pressure, differential pressure, fouling level, weight. Probably some
other ones that I'm missing, but it could include an awful lot of things

EREHR E5Ri2R%3, page 79
Sur-Reply at 7-8, n.4; EX2109, 124:6-126:2



DEMONSTRATIVE EXHIBIT — NOT EVIDENCE IPR2024-01274, Petitioners’ Presentation, #80

PO’s Argument Re: [47i], [56i]: “turbine air inlet filter transmitter

failure” Is Unfounded

» Bliss and Ekanayake's load cells are transmitters, as they transmit the measured weight via electrical
signals = load cell failure = transmitter failure

« PO’s expert agrees that an air inlet filter transmitter is “[a]nything that could be used to transmit a
signal,” and that load cells measure filter weight and then transmit that measurement

Q. What components would you use to
implement an air inlet filter
transmitter?

A. Anything that could be used to
transmit a signal.

EX1053, 74:8-11

Q. And then the load cells would transmit a - an electrical signal that’s
indicative of the weight, correct?

A. Yes. Yeah. They -- the load cell would function as a sensor, basically, and
there would be a measurement that could be transmitted for further processing,
yes. That is correct.

EX1053, 75:15-22

LIBERTY EXHIBIT 1073, Page 80
Sur-Reply at 8; EX1052, 11 379, 420; EX1053, 73:15-74:14, 75:11-22, 80:6-15, 80:21-81:1



DEMONSTRATIVE EXHIBIT — NOT EVIDENCE IPR2024-01274, Petitioners’ Presentation, #81

Substitute Claim 48’s Added Limitation Is Unpatentable For the Same

Reasons as SC 42, Which PO Does Not Dispute

Claim 48. (Proposed substitute for original claim 9) [48a] The method of Claim 42. (Proposed substitute for original claim 2) [42a] The system

) ) o ) ) of [claim 1] claim 41, further comprising:
[claim 8] claim 47, further comprising: powering the electrically powered
a generator electrically connected to the electric pump to provide power to the

pump with a generator, _
electric pump,

wherein the generator is fueled by liquefied natural gas; and

wherein the generator is powered by liquefied natural gas, and

LIBERTY EXHIBIT 1073, Page 81
RMTA, Appx. A at A-2-A-3, A-6; Pet. Opp. to RMTA at 15; EX1052, 11423-425



DEMONSTRATIVE EXHIBIT — NOT EVIDENCE IPR2024-01274, Petitioners’ Presentation, #82

Substitute Claim 49’s Added Limitation Is Unpatentable For the Same

Reasons as SC 43

Claim 43. (Proposed substitute for original claim 4) [43a] The system of

Claim 49. (Proposed substitute for original claim 10) [49a] The method

[claim 1] claim 41, wherein the electric pump is a plurality of electric
of [claim 9] claim 48, wherein the natural gas 1s selected from the group

pumps,
consisting of field natural gas, compressed natural gas, and liquid natural
|43b] the system further comprising a switch gear,

gas, the method further comprising monitoring, by the centralized control

[43¢] wherein the centralized control unit is further configured to monitor

unit, operating characteristics of a switch gear, wherein:

operating characteristics of the switch gear,

[49b] the operating characteristics of the switch gear include the status of a

[43d] wherein the monitored operating characteristics of the switch gear

fire alarm.

include at least the status of a fire alarm.

LIBERTY EXHIBIT 1073, Page 82
RMTA, Appx. A at A-3, A-6; Pet. Opp. to RMTA at 15; EX1052, 1426



DEMONSTRATIVE EXHIBIT — NOT EVIDENCE

Substitute Claim 52 Added Limitations

IPR2024-01274, Petitioners’ Presentation, #83

RMTA:

MTA:

Claim 52. (Proposed substitute for original claim 13) [52a] The method of
[claim 9] claim 48, wherein the generator is a turbine generator; the method
further comprising

controlling the turbine generator; and

[S2b] monitoring operating characteristics of the turbine generator:

|52¢] wherein the monitored operating characteristics of the turbine

generator include gas fuel main valve discharge pressure transmitter failure,

and backup svstem relay failure.

RMTA, Appx. A at A-7-A-8; MTA, Appx. A at A-6-A-7

Claim 33. (Proposed substitute for original claim 13) [33a] The method of

[claim 9] claim 29, wherein the generator is a turbine generator; the method

further comprising

controlling the turbine generator-and

[33b] monitoring operating characteristics of the turbine generator

[33¢] wherein the monitored operating characteristics include gas fuel

main valve discharge pressure transmitter failure, and backup system relay

failure.

LIBERTY EXHIBIT 1073, Page 83




DEMONSTRATIVE EXHIBIT — NOT EVIDENCE IPR2024-01274, Petitioners’ Presentation, #84

Coli Discloses [52b]: monitoring “operating characteristics”

[52b] monitoring operating characteristics of the turbine generator;

» Coli's “control center 40" "monitor[s]” “the entire fracturing operation,” including turbine generators
N PO 200" .
! 0 Go oo Om [0010] In certain illustrative embodiments, the dedicated
| - source of electrical power is a turbine generator. A source of
| = natural gas can be provided, whereby the natural gas drives
= the turbine generator in the production of electrical power.

¢ F :Eﬂj] = EX1004, [0010]
lj? 10 : |

2101 | ez . .
[0072] Suitable controls and computer monitoring for the
10 i

j : — entire fracturing operation can take place at a single central
— S 8 location, which facilitates adherence to pre-set safety param-
o P — é}." coo 00 ‘5\ eters. For example, a control center 40 is indicated in FIG. 2
30 | %QU ¢ from which operations can be managed via communications
i'ﬂlj ﬁﬁ link 41. Examples of operations that can be controlled and
i | olls _BARA BAARA_ AAA AAAA EX1004, [0072]

LIBERTY EXHIBIT 1073, Page 84
Pet. Opp. to RMTA at 15; EX1004, [0010], [0072]; EX1052, 1429



DEMONSTRATIVE EXHIBIT — NOT EVIDENCE IPR2024-01274, Petitioners’ Presentation, #85

The Preliminary Guidance Agreed that Birch Discloses [52c]: monitoring

“gas fuel main valve discharge pressure transmitter failure”

[52¢] wherein the monitored operating characteristics of the turbine generator include gas fuel main valve discharge
pressure transmitter failure, and backup system relay failure.

Limitation Claim(s) Citation(s)
gas fuel main valve discharge 33 [52] Ex. 1005 [Birch], 2:30-39, Fig. 1;
pressure transmitter failure Ex. 1022 [Durham Decl.] T 160
PG, 13
Fig. 1

o e system. The gas passes through a plug cock 2, a particulate
™~ Power filter 3, a solenoid isolating valve 4, a flexible connection 5,
Primary Fiot under and over pressure electronic sensors 64 and 6b and

through an approved non-return valve 7.

2]

EX1005, 2:36-39

* It would have been obvious to monitor whether such a
& transmitter failed, consistent with well-known pressure
= (Power ref] -3 transmitter functionality, and to improve safety

LIBERTY EXHIBIT 1073, Page 85

Pet. Opp. to RMTA at 15-16; PG at 13, 17-18; EX1005, 2:30-39, Fig. 1; EX1052, 1430
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PO’s Argument Re: SC [52c] “gas fuel main valve discharge pressure

transmitter failure” Is Wrong

[52¢] wherein the monitored operating characteristics of the turbine generator include gas fuel main valve discharge
pressure transmitter failure, and backup system relay failure.

* Birch's pressure sensors monitor pressure of gas fuel mains supply 1 - a POSITA would have
understood the sensors monitor a gas fuel main valve discharge pressure

» Birch discloses pressure sensors transmitting a pressure value

atmosphere. In the separator tank 13, there are provided a
level switch 19 for monitoring the oil level, a pressure sensor
17 for monitoring the discharge (gas) pressure and a ther-
mocouple 18 for monitoring the discharge (gas) tempera-
ture. If an oil leak occurs and the lower oil level is detected
by the level switch 19, or if the increase of the discharge
(gas) temperature is detected by the thermocouple 18, these
error signals are sent to a controller 31 which shuts down the
system, thereby preventing the escape of gas.

EX1005, 3:4-12

« PO offers no expert testimony contrary to Dr. Durham'’s testimony that it was well known for
pressure sensors to transmit failure codes.

LIBERTY EXHIBIT 1073, Page 86
Sur-Reply at 9; EX1005, 2:30-39, 3:5-12, Fig. 1; EX2108, 39:4-13; EX1052, 1430



DEMONSTRATIVE EXHIBIT — NOT EVIDENCE

The Preliminary Guidance Agreed that Hunt Discloses [52c]:

IPR2024-01274, Petitioners’ Presentation, #87

monitoring “backup system relay failure”

[52c] wherein the monitored operating characteristics of the turbine generator include gas fuel main valve discharge
pressure transmitter failure, and backup system relay failure.

Limitation

Claim(s) Citation(s)

backup system relay failure 33 [52] Pet. 54-55;

Ex. 1008 [Hunt] 1 46;
Ex. 1022 [Durham Decl.] 1 161

It would have been obvious to monitor
switchgear control relay 229's status,

including for failure, to determine whether

backup power was available

* Further, PO does not dispute that Hunt
discloses "backup system relay failure”

PG, 13

increased protection. Switchgear control relay 229 is con-
nected to engage or disengage switchgear 221, thus coupling
or decoupling power buses 240 and 260. For example, MCM
205 may issue a close command by energizing switchgear
control relay 229 which in turn engages switchgear 221,
coupling the two buses. Any interruption in control signal 227

EX1008, [0046]

LIBERTY EXHIBIT 1073, Page 87

Pet. Opp. to RMTA at 16; PG at 13, 18; EX1008, [0033]-[0035], [0046], [0075]-[0076]; EX1052, 1431



DEMONSTRATIVE EXHIBIT — NOT EVIDENCE IPR2024-01274, Petitioners’ Presentation, #88

Substitute Claim 54’s Added Limitation Is Unpatentable For the Same

Reasons as SC [45c]

[S4b| wherein the emergency power off unit is operated by a switch [45¢] wherein the emergency power off unit 1s operated by a switch that

that sounds an audible alarm. sounds an audible alarm.

LIBERTY EXHIBIT 1073, Page 88
RMTA, Appx. A at A-4, A-8; Pet. Opp. to RMTA at 16; EX1052, 11432-435



IPR2024-01274, Petitioners’ Presentation, #89

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE

Substitute Claim 57’s Added Limitations Are Unpatentable For the

Same Reasons as SC [43c], [43d]

|43¢] wherein the centralized control unit is further configured to monitor

[S7b] wherein the centralized control unit is further configured to

operating characteristics of the switch gear,

monitor operating characteristics of the switch gear,

[43d] wherein the monitored operating characteristics of the switch gear

[S7¢] wherein the monitored operating characteristics of the switch

include at least the status of a fire alarm.

gear include at least the status of a fire alarm.

LIBERTY EXHIBIT 1073, Page 89

RMTA, Appx. A at A-3, A-11; Pet. Opp. to RMTA at 16; EX1052, 11447-449



DEMONSTRATIVE EXHIBIT — NOT EVIDENCE IPR2024-01274, Petitioners’ Presentation, #90

Substitute Claim 59’s Added Limitation Is Unpatentable For the Same

REENOINENN S EYE]

Claim 42. (Proposed substitute for original claim 2) [42a] The system

[59b] wherein the one or more turbine generators are fueled by liquefied of [claim 1] claim 41, further comprising:

a generator electrically connected to the electric pump to provide power to the

natural gas.

electric pump,

wherein the generator 1s powered by liquefied natural gas, and

LIBERTY EXHIBIT 1073, Page 90
RMTA, Appx. A at A-2-A-3, A-11-A-12; Pet. Opp. to RMTA at 16; EX1052, 11450-452
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Outline of Arguments: IPR2024-01274 (992 Patent)

I

1.
1.
V.
V.
VI.
VIL.
VIII.
IX. Obviousness of Substitute Claim 50: Grounds 16A
X.
XI.
XIl.
XIIl.
XIV.
XV.
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Grounds for Substitute Claims

Ground | Subst. Prior Art
CL
16A 50 Coli, Birch, Rusnak, Ekanayake, Bliss, Broussard(79, Allam
16B 50 Ground 16A references and what 1s otherwise available to
the public

LIBERTY EXHIBIT 1073, Page 92
Pet. Opp.to RMTA at 4
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Substitute Claim 50 Added Limitations

Claim 50. (Proposed substitute for original claim 11) [S0a] The
method of [claim 9] claim 48, further comprising controlling compression of

the liquefied natural gas;

[SOb] wherein the generator is fueled by liquefied natural gas,

[S0c] the method further comprising monitoring operating

characteristics of a hydraulic system,

[50d] wherein the monitored operating characteristics of the hydraulic

system include system pressure, charge pressure, temperature, hydraulic oil

level, and filter status.

LIBERTY EXHIBIT 1073, Page 93

RMTA, Appx. A at A-6-A-7
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DEMONSTRATIVE EXHIBIT — NOT EVIDENCE

Substitute Claim 50’s “liquefied gas” Limitation Is Unpatentable For the

Same Reasons as SC [42a], [48a]

Claim 42. (Proposed substitute for original claim 2) [42a] The system

of [claim 1] claim 41, further comprising:

a generator electrically connected to the electric pump to provide power to the

Claim 50. (Proposed substitute for original claim 11) [50a] The

electric pump,

method of [claim 9] claim 48, further comprising controlling compression of wherein the generator is powered by liquefied natural gas, and

the liquefied natural gas;

[S0b] wherein the generator is fueled by liquefied natural gas,

Claim 48. (Proposed substitute for original claim 9) [48a] The method of
[claim 8] claim 47, further comprising: powering the electrically powered

pump with a generator,

wherein the generator is fueled by liquefied natural gas; and

LIBERTY EXHIBIT 1073, Page 94

RMTA, Appx. A at A-2-A-3, A-6-A-7; Pet. Opp. to RMTA at 16
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PO Does Not Dispute that Allam Discloses [50a]: “controlling

compression of the liquefied natural gas”

[50a] The method of [claim 9] claim 48, further comprising controlling compression of the liquefied natural gas;

» Allam discloses compressing liquefied natural gas (LNG) and controlling such compression:

water and discharging through a bath stack 28. Flow of the
compressed LNG stream 32 can be controlled as desired. For

be taken from the discharge of a high pressure LNG can be used to REETFIENIEIIITFIERIIIEER. These, in

: combination with a varety of further pumps and water bath
pump and compressed to the required pressure for heaters in the LNG {facility (not illustrated), can be used to

combustion in a second LNG pump. alternate the flow path of the LNG stream to ensure con-

EX1064, 8:30-33 tinuous supply of LNG to the power generation system if the
LNG pump 25 goes offline and continuous heating of all the

EX1064, 15:39-47

A POSITA would have been motivated to combine Allam with the combination to ensure
LNG supply to gas turbine generators

LIBERTY EXHIBIT 1073, Page 95
Pet. Opp. to RMTA at 16-17; EX1054, 8:30-33, 15:39-46; EX1052, 11479-489
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DEMONSTRATIVE EXHIBIT — NOT EVIDENCE

Substitute Claim 50’s Added [50c], [50d] Limitations Are Unpatentable

For the Same Reasons as SC [44b]-[44d] (Infra Grounds 20A/20B)

|44b] the system further comprising a hydraulic system,
[SOc¢] the method further comprising monitoring operating _ . . _ o
|44¢] wherein the system is configured to monitor operating characteristics
characteristics of a hydraulic system, ,
of the hydraulic system,
[S0d] wherein the monitored operating characteristics of the hydraulic _ _ _ o )
|44d] wherein the monitored operating characteristics of the hydraulic
system include system pressure, charge pressure, temperature, hydraulic oil
system include at least system pressure. charge pressure, temperature,
level, and filter status.
hydraulic o1l level, and filter status.

LIBERTY EXHIBIT 1073, Page 96

RMTA, Appx. A at A-3-A-4, A-6-A-7; Pet. Opp. to RMTA at 17, 20-23
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Outline of Arguments: IPR2024-01274 (992 Patent)

I

1.
1.
V.
V.
VI.
VIL.
VIII.
IX.
X. Obviousness of Substitute Claim 51: Grounds 17A
XI.
XIl.
XIIl.
XIV.
XV.
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IPR2024-01274, Petitioners’ Presentation, #98

Grounds for Substitute Claims

Ground | Subst. Prior Art
CL
[17A 51 Coli, Birch, Rusnak, Hunt, Ekanayake, Bliss, Broussard(79,
Kohlenberger, Weiher, and Newman
17B 51 Ground 21A references and what is otherwise available to
the public

Pet. Opp.to RMTA at 4

LIBERTY EXHIBIT 1073, Page 98
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Substitute Claim 51 Added Limitations

RMTA: MTA:

Claim 51. (Proposed substitute for original claim 12) [S1a] The Claim 32. (Proposed substitute for original claim 12) [32a] The
method of [claim 9] claim 48, wherein the generator is a turbine generator; method of [claim 9] claim 29, wherein the generator is a turbine generator;
the method further comprising the method further comprising

[51b] monitoring operating characteristics of the turbine generator; [32b] monitoring operating characteristics of the turbine generator

[32¢] wherein the monitored operating characteristics include at least

|S1¢] wherein the monitored operating characteristics of the turbine

fuel system air supply pressure transmitter failure, thermocouple input

generator include at least fuel system air supply pressure transmitter failure,

module thermistor failure, start VFD configuration failure, turbine air inlet

thermocouple input module thermistor failure, start VFD configuration

filter transmitter failure, generator circuit breaker failure to open, gas fuel

failure. generator circuit breaker failure to open, gas fuel supply pressure

supply pressure transmitter failure, gas fuel control pressure transmitter

transmitter failure, gas fuel control pressure transmitter failure, utility circuit

failure, utility circuit breaker closed, generator frequency. engine serial

breaker closed, generator frequency, and engine serial number.

number, and turbine air inlet filter transmitter failure.

LIBERTY EXHIBIT 1073, Page 99
RMTA, Appx. A at A-7, MTA, Appx. A at A-6
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Kohlenberger Discloses [51c]: monitoring “fuel system air supply

pressure transmitter failure”

[52c] wherein the monitored operating characteristics of the turbine generator include at least fuel system air supply
pressure transmitter failure, thermocouple input module thermistor failure, start VFD configuration failure, generator circuit
breaker failure to open, gas fuel supply pressure transmitter failure, gas fuel control pressure transmitter failure, utility circuit
breaker closed, generator frequency, and engine serial number.

» Kohlenberger discloses sensors (transmitters) i
for monitoring pressure at the gas turbine’s lower the temperature of the cooling coils 12.14.16. This
air inlet (fuel system air supply pressure) motor/turbine control center 46 has sensors (not shown)

within the air inlet to insure that the air entering the turbine

cabinet 48 is of constant temperature and pressure to opti-

« Further, PO does not dispute that it was mize the performance of the gas turbine 42.

known for pressure transmitters to transmit EX1026, 6:2-6
failure codes

LIBERTY EXHIBIT 1073, Page 100
Pet. Opp. to RMTA at 17; Sur-Reply at 10; EX1026, 6:2-6; EX1052, 11511-512
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Birch Discloses [51c]: monitoring “thermocouple input module

thermistor failure”

[52c] wherein the monitored operating characteristics of the turbine generator include at least fuel system air supply
pressure transmitter failure, thermocouple input module thermistor failure, start VFD configuration failure, generator circuit
breaker failure to open, gas fuel supply pressure transmitter failure, gas fuel control pressure transmitter failure, utility circuit
breaker closed, generator frequency, and engine serial number.

* Birch discloses a thermocouple for atmosphere. In the separator tank 13, there are provided a

monitoring discharge temperature level switch 19 for monitoring the oil level, a pressure sensor
17 for monitoring the discharge (gas) pressure and a ther-
mocouple 18 for monitoring the discharge (gas) tempera-
ture. If an oil leak occurs and the lower oil level is detected
by the level switch 19, or if the increase of the discharge

* Further, PO does not dispute that it was (gas) temperature is detected by the thermocouple 18, these

known for a thermocouple-based error signals are sent to a controller 31 which shuts down the
temperature transmitter to transmit failure system, thereby preventing the escape of gas.
codes EX1005, 3:4-13

LIBERTY EXHIBIT 1073, Page 101
Pet. Opp. to RMTA at 17; Sur-Reply at 10-11; EX1005, 3:4-13; EX1052, 11513-514
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PO Does Not Dispute that Coli and Rusnak Disclose [51c]: monitoring

“start VFD configuration failure”

[52c] wherein the monitored operating characteristics of the turbine generator include at least fuel system air supply
pressure transmitter failure, thermocouple input module thermistor failure, start VFD configuration failure, generator circuit
breaker failure to open, gas fuel supply pressure transmitter failure, gas fuel control pressure transmitter failure, utility circuit
breaker closed, generator frequency, and engine serial number.

 Coli discloses variable frequency drives (VFDs): * Rusnak discloses a controller 30 that controls a VFD and
automatically resets a faulted condition:
[0020] Referring to FIG. 1, there 1s shown a pumping sys-
[0065] A control system can be provided for regulating tem 10 having a variable frequency drive (VFD) 20 with a

controller 30 for controlling the pumping system according to
the present invention. The VFD 20 1s coupled to an AC motor
40 which turns a centrifugal pump 50 at a rotational speed (n).

various equipment and systems within the electric powered
fractioning operation. For example, in certain illustrative

embodiments, the control system can regulate fracturing
module 20 in delivery of treatment fluid from blender module
30 to pumps 22 for delivery to the wellbore. Controls for the
electric-powered operation described herein are a significant
improvement over that of conventional diesel powered sys-
tems. Because electric motors are controlled by variable fre-
quency drives, absolute control of all equipment on location
can be maintained from one central point. When the system

EX1004, [0065]

The controller 30 operates the VFD 20 to control flow, speed
or pressure of the pumping system 10, and to identify and
report pump system problems. As shown, the controller 30

EX1007, [0020]

condition that initiated the action). When auto restart is
enabled by the user setting a value greater than zero for the
number of restarts of the auto retry (Auto Rstrt Tries), and an
auto reset fault occurs, the controller 30 will stop and remain
in the fault condition. After the number of seconds in the user
defined delay of the auto retry (Auto Restrt Delay) has
elapsed, the controller 30 will automatically reset the faulted
condition. The controller 30 will then issue an internal start

LIBEQT&OEXM@&;] 073, Page 102
Pet. Opp. to RMTA at 17-18:; EX1004, [0065]; EX1007, [0080], [0020]-[0021] EX1052, 1515
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PO Does Not Dispute that Weiher Discloses [51c]: monitoring

“generator circuit breaker failure to open”

[52c] wherein the monitored operating characteristics of the turbine generator include at least fuel system air supply
pressure transmitter failure, thermocouple input module thermistor failure, start VFD configuration failure, generator circuit

breaker failure to open, gas fuel supply pressure transmitter failure, gas fuel control pressure transmitter failure, utility circuit
breaker closed, generator frequency, and engine serial number.

» Weiher discloses a circuit breaker electronic trip unit that provides an alarm if the circuit breaker
fails to open (stuck breaker):

time. An electronic trip unit is discussed below that is able to
automatically determine a sluggish circuit breaker operation
and a stuck breaker condition. The electronic trip unit can
provide an appropriate indication or alarm, and also trip an
upstream circuit breaker, if a sluggish operation or a stuck
breaker 1s detected. Maintenance can then be performed on

EX1028, 3:61-66

stiff lubrication n bearings and sliding contacts. An extreme
form of sluggish operation is a “stuck breaker” condition, in
which the circuit breaker fails to open. A stuck breaker can be

EX1028, 3:1-3

LIBERTY EXHIBIT 1073, Page 103
Pet. Opp. to RMTA at 18; EX1028, 3:1-3, 3:58-66, 5:34-36, 9:3-8; EX1052, 11517-518
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DEMONSTRATIVE EXHIBIT — NOT EVIDENCE

PO Does Not Dispute that Birch Discloses [51c]: monitoring “gas fuel

supply pressure transmitter failure”

[52c] wherein the monitored operating characteristics of the turbine generator include at least fuel system air supply
pressure transmitter failure, thermocouple input module thermistor failure, start VFD configuration failure, generator circuit
breaker failure to open, gas fuel supply pressure transmitter failure, gas fuel control pressure transmitter failure, utility circuit

breaker closed, generator frequency, and engine serial number.

» Birch discloses monitoring pressure of a mains supply that provides natural gas to a turbine
generator’'s compressor:

Fig. 1

—— Referring first to FIG. 1, hydrocarbon gas, usually natural
2% Fover| gas at low pressure, enters the system from a mains supply

iPrimary Pilot] 1. Items 2 to 7 are required by British Gas in this embodi-
ment and protect the mains supply from being under- or
over-pressurized by a fault developing in the compressor
system. The gas passes through a plug cock 2, a particulate
filter 3, a solenoid isolating valve 4, a flexible connection 5,
under and over pressure electronic sensors 6a and 6b and
through an approved non-return valve 7.

EX1005, 2:30-39

3
- Power ref,

34 LIBERTY EXHIBIT 1073, Page 104
Pet. Opp. to RMTA at 18; EX1005, 2:30-39, Fig. 1; EX1052, 1519; see also SC [52c]
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Birch Discloses [51c]: monitoring “gas fuel control pressure

transmitter failure”

[52c] wherein the monitored operating characteristics of the turbine generator include at least fuel system air supply
pressure transmitter failure, thermocouple input module thermistor failure, start VFD configuration failure, generator circuit
breaker failure to open, gas fuel supply pressure transmitter failure, gas fuel control pressure transmitter failure, utility circuit
breaker closed, generator frequency, and engine serial number.

» Birch discloses a pressure sensor 17 for monitoring the discharge
pressure of a compressor

atmosphere. In the separator tank 13, there are provided a

. . : level switch 19 for monitoring the oil level, a pressure sensor
Birch explains that the pressure measurements generated by pressure 17 for monitoring the discharge (gas) pressure and a ther-

sensor 17 control the operation of thg compressor, Whlch ultimately mocouple 18 for monitoring the discharge (gas) tempera-
dictates how much compressed qgas (i.e., “fuel”) is provided to the ture. If an oil leak occurs and the lower oil level is detected
turbine generator EX1005, 3:4-8

» PO does not dispute that Birch’s pressure sensor 17 is a gas fuel control
pressure transmitter, or Dr. Durham’s testimony that it was well known
in the art for pressure sensors to transmit failure codes

circuit 39 and a firing circuit 40. The current pressure signal
of the pressure sensor 17 is compared in a first comparator-
34 with a pressure reference 41, and an output signal of the
first comparator 34 is sent to the compensator 35. In

EX1005, 3:44-47

* PO "cannot show nonobviousness by attacking references individually
where the grounds of unpatentability are based on combinations.” Hulu,
LLC v. SITO Mobile R&D IP, IPR2021-00158, Paper 34, *41 (PTAB Apr. 15,
2022).

LIBERTY EXHIBIT 1073, Page 105
Pet. Opp. to RMTA at 18; Sur-Reply at 11; EX1005, 3:4-8, 3:37-4:12, Abstract; EX1052, 1520
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PO Does Not Dispute that Coli Discloses [51c]: monitoring “utility

circuit breaker closed”

[52c] wherein the monitored operating characteristics of the turbine generator include at least fuel system air supply
pressure transmitter failure, thermocouple input module thermistor failure, start VFD configuration failure, generator circuit
breaker failure to open, gas fuel supply pressure transmitter failure, gas fuel control pressure transmitter failure, utility circuit
breaker closed, generator frequency, and engine serial number.

« The combined Coli-Birch-Rusnak-Hunt system includes a switchgear, which includes circuit breakers that
control the coupling of a turbine generator bus to a utility bus. EX1052 [Durham Decl.], T 521.

« Coli’s control system “monitor[ing]” “the entire fracturing operation” (EX1004, [0072]) would have monitored
the utility circuit breaker’s status, including whether it is open or closed

LIBERTY EXHIBIT 1073, Page 106
Pet. Opp. to RMTA at 18; Pet. at 60-65; EX1004, [0072]; EX1052, 521



DEMONSTRATIVE EXHIBIT — NOT EVIDENCE

PO Does Not Dispute that Hunt Discloses [51c]: monitoring “generator

frequency”

IPR2024-01274, Petitioners’ Presentation, #107

breaker closed, generator frequency, and engine serial number.

[52c] wherein the monitored operating characteristics of the turbine generator include at least fuel system air supply
pressure transmitter failure, thermocouple input module thermistor failure, start VFD configuration failure, generator circuit
breaker failure to open, gas fuel supply pressure transmitter failure, gas fuel control pressure transmitter failure, utility circuit

[0040] FIG. 5 1s a system state diagram 500 describing the
freerun state 425 for an example of a power generation sys-
tem, such as, for example, power generation system 200. As
indicated, MCM 205 verifies no load 1s connected to the
generator power bus 240 and proceeds to monitor the fre-
quency of the power produced by generator 215, as depicted
EX1008, [0040]

Pet. Opp. to RMTA at 18; EX1008, [0040], [0054].; EX1052, 1522

power bus 1140. Generator power bus 1140 is monitored by
supervisory relay 1120A including sensor circuitry 1141
capable of sensing, for example, voltage, current, frequency,
and/or phase of the power produced by generator 1115.

EX1008, [0054]

LIBERTY EXHIBIT 1073, Page 107
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PO Does Not Dispute that Newman Discloses [51c]: monitoring “engine

serial number”

[52c] wherein the monitored operating characteristics of the turbine generator include at least fuel system air supply
pressure transmitter failure, thermocouple input module thermistor failure, start VFD configuration failure, generator circuit

breaker failure to open, gas fuel supply pressure transmitter failure, gas fuel control pressure transmitter failure, utility circuit
breaker closed, generator frequency, and engine serial number.

Disclosure of invention
One object of the present invention is to
provide a life tracking system (LTS) for auto-
matically identifying and recording in per-
manent record the configurations of a gas
turbine engine by exact module type and serial
number. Another object of the present invention
EX1029, 1:49-55

LIBERTY EXHIBIT 1073, Page 108
Pet. Opp. to RMTA at 18; EX1029, 1:50-58; EX1052, 1523
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Outline of Arguments: IPR2024-01274 (992 Patent)

Il.
Il.
V.

VI.

VIL.

VIII.

IX.

X.

Xl. Obviousness of Substitute Claim 53: Grounds 18A
XIl.

XIIl.

XIV.

XV.
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Grounds for Substitute Claims

Ground | Subst. Prior Art
CL
18A 53 Coli, Birch, Rusnak, Ekanayake, Bliss, and Discenzo
18B 53 Ground 18A references and what 1s otherwise available to
the public

LIBERTY EXHIBIT 1073, Page 110
Pet. Opp.to RMTA at 4
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Substitute Claim 53 Added Limitations

RMTA: MTA:

[S3b] the method further comprising monitoring operating characteristics of [34b] the method further comprising monitoring operating characteristics of

the variable frequency drive, the variable frequency drive,

|S3c] wherein the monitored operating characteristics of the variable [34¢] wherein the monitored operating characteristics include motor winding
frequency drive include motor winding temperatures, the motor RPM, the temperatures, the motor RPM., the voltage, the torque., and the current
voltage. the torque. and the current (amperage). (amperage).

LIBERTY EXHIBIT 1073, Page 111

RMTA, Appx. A at A-8; MTA, Appx. A at A-7
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IPR2024-01274, Petitioners’ Presentation, #112

The Preliminary Guidance Agreed that Discenzo Discloses [53c]:

monitoring “motor winding temperatures”

[53c] wherein the monitored operating characteristics of the variable frequency drive include motor winding temperatures,
the motor RPM, the voltage, the torque, and the current (amperage).

Limitation

Claim(s)

Citation(s)

motor winding temperature

34 [53] Ex. 1038 [Discenzo], 6:40-41, 8:66-9:13

» Discenzo discloses monitoring an
electric motor’s “winding
temperature”

* Further, PO does not dispute that
Discenzo discloses “motor
winding temperatures”

in the motor. The processor may be a microprocessor. The
sensors may be used to sense various parameters including.
but not limited to, from one to three phases of current, one to
three phases of voltage, one to five axis of vibration with
accelerometers that are imbedded inside the motor, one to
three proximity probes to monitor shaft displacement in two
radial directions and an axial direction, motor speed such as
through an encoder, motor location such as through a GPS
sensor, air gap field strength, changes in magnetic field
strength at one or more locations around the motor winding,
motor winding temperature at one or more locations, and the

PG, 13

power to the motor. In an embodiment, intelligent motor 102
samples three phases of voltage, load end and fan end bearing
temperatures, winding temperature. and vibration, and
receives sampled motor current and voltage from three phases
from power management device 115, which may be a VFD.

EX1038, 6:39-43

EX1038, 3:1-12

Pet. Opp. to RMTA at 19; PG at 13, 18; EX1038, 3:1-12, 6:39-43, 8:65-9:13; EX1052, 11557-558

intelligent motor may determine the condition of the wind-
ings, the bearings, the rotor, out of balance condition, torque,
orthe health of a pump connected to the motor. The intelligent
motor may locally display that data on an LED and/or it could
send the machinery health information back through network
205 to a control system, such as a monitoring or a mainte-
nance management system. The health information may

EX1038, 8:66-9:5
LIBERTY EXHIBIT 1073, Page 112
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DEMONSTRATIVE EXHIBIT — NOT EVIDENCE

The Preliminary Guidance Agreed that Rusnak Discloses [53c]:

monitoring “the motor RPM”

[53c] wherein the monitored operating characteristics of the variable frequency drive include motor winding temperatures,
the motor RPM, the voltage, the torque, and the current (amperage).

Limitation Claim(s) Citation(s)
motor RPM 34 [53] Ex. 1007 [Rusnak] 11 2, 3;
Ex. 1022 [Durham Decl.] 1173
PG, 13
* Rusnak's VFD measures motor [0002] Variable frequency drives (VFD) are used to adjust
Speed (motor RPM) motor speed of the pump by controlling the frequency of the
electrical power supplied to the motor so as to regulate flow

within a pump system. It 1s known n the prior art to use of a
e Further, PO does not dispute that VFID and an external processor to control a centrifugal pump.

. L " The VFD is used to vary pump speed and provide speed and
Rusnak discloses "“motor RPM torque measurements. Typically, prior art VFD techniques

EX1007, [0002]

LIBERTY EXHIBIT 1073, Page 113

Pet. Opp. to RMTA at 19-20: PG at 13, 18; EX1007, [0002]-[0003]; EX1052, 1559
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IPR2024-01274, Petitioners’ Presentation, #114

The Preliminary Guidance Agreed that Rusnak Discloses [53c]:

monitoring “the voltage”

[53c] wherein the monitored operating characteristics of the variable frequency drive include motor winding temperatures,
the motor RPM, the voltage, the torque, and the current (amperage).

Limitation

Claim(s)

Citation(s)

voltage

34 [53]

Ex. 1007 [Rusnak] 1 5;

* Rusnak discloses monitoring a
VFD's voltage

* Further, PO does not dispute that

Rusnak discloses “the voltage”

Pet. Opp. to RMTA at 20; PG at 13, 18; EX1007, [0005]; EX1052, 1560

PG, 13

[0005] A method of controlling operation of a centrifugal
pump in a fluid pumping system having a variable frequency
drive powering an alternating current { AC) motor which turns
said centrifugal pump is disclosed. The method comprises
internally monitoring automatically output current and volt-
age of the VFD to the AC motor without the need for an
external sensor; calculating automatically output power
based on monitored values of said output current and voltage;

EX1007, [0005]

LIBERTY EXHIBIT 1073, Page 114
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DEMONSTRATIVE EXHIBIT — NOT EVIDENCE

The Preliminary Guidance Agreed that Rusnak Discloses [53c]:

monitoring “the torque”

[53c] wherein the monitored operating characteristics of the variable frequency drive include motor winding temperatures,
the motor RPM, the voltage, the torque, and the current (amperage).

Limitation Claim(s) Citation(s)
torque 34 [53] Ex. 1007 [Rusnak] 1 3; oG 13

[0002] Varnable frequency drives (VFD) are used to adjust
motor speed of the pump by controlling the frequency of the
e  Rushak's VFD measures motor to rque ulr_.:cl_rical power supplicd_lu the motor 50 as 1o regulate flow

within a pump system. It is known in the prior art to use of a
VD and an external processor to control a centrifugal pump.

. Nothlng in Rushak teaches away from The VED is used to vary pump speed and provide speed and
.. . . torque measurements. Typically. prior art VFD techniques | EX1007, [0002]
monitoring Torque in view of Rusnak

[0003] In other prior art pump control methods, relation-
ships (curves) are developed between TDH and Torque for

* Syntex (USA) LLC v. ApOteX, /nC., 407 F.3d 1371 , minimum and maximum allowable flow points over a variety
. " of speeds and used to identify the operating point of the pump

1380 (Fed Cir. 2005) ( A statement that a and determine i1t is operating within an allowable minimum
particular combination is not a preferred and maximum flow range. Pump performance curves, rela-
bodi td tt h b t cl tionships between BHP. flow and TDH, and between BHP.
émbodiment does not t€ach away absent clear torque and speed. as well the Affinity laws are used to develop
discouragement of that combination.”) the TDH vs. torque curves. Motor torque and speed values
from a VFD are supplied to a processor where TDH, torque

and speed relationships are used in a processor to identify the
operating point of the pump and determine if the pump is
operating within the allowable minimum and maximum

Pet. Opp. to RMTA at 19; PG at 13, 18; Sur-Reply at 11-12; EX1007, allowable flow ranges. This method has been depldB&RilYEXHIBIT 1073, Page 115
[0002], [0003], [0005] EX1052, 19561-562 VED. EX1007, [0003]
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The Preliminary Guidance Agreed that Rusnak Discloses [53c]:

monitoring “the current (amperage)”

[53c] wherein the monitored operating characteristics of the variable frequency drive include motor winding temperatures,
the motor RPM, the voltage, the torque, and the current (amperage).

Limitation Claim(s) Citation(s)
current (amperage) 34 [53] Ex. 1007 [Rusnak] 1 5;

PG, 13

[0005] A method of controlling operation of a centrifugal
, . ump in a fluid pumping svstem having a variable tfrequenc
* Rusnak’s VFD monitors output Erivep powering 5131 a]tpemgatiﬁg current {EC] motor Wl'l::{il'l rumi
current said centrifugal pump is disclosed. The method comprises
internally monitoring automatically output current and volt-
age of the VFD to the AC motor without the need for an
 Discenzo's VFDs also monitor external sensor; calculating automatically output power
based on monitored values of said output current and voltage:

current
EX1007, [0005]
* Further, PO does not dispute that Variable frequency drives may continually monitor motor
LiL2] L y y
Rusnak or Discenzo discloses “the current or current and voltage to a motor to adjust the power
" to the motor. Such VFDs typically include a processor, such
current (amperage) as a microprocessor, to control monitoring of and provide

power to the motor. In an embodiment, intelligent motor 102

LESERIY ERABA 1073, Page 116

Pet. Opp. to RMTA at 20; PG at 13, 18; EX1007, [0003], [0005]; EX1038, 6:35-39; EX1052, 1561-562
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Outline of Arguments: IPR2024-01274 (992 Patent)

Il.
Il.
V.

VI.

VII.

VIII.

IX.

X.

XI.

Xll. Obviousness of Substitute Claim 55: Grounds 19A
XIil.

XIV.

XV.

LIBERTY EXHIBIT 1073, Page 117
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Grounds for Substitute Claims

IPR2024-01274, Petitioners’ Presentation, #118

Pet. Opp.to RMTA at 4

Ground | Subst. Prior Art
CL
19A 55 Coli, Birch, Rusnak, Hunt, Ekanayake, Bliss, Broussard(79,
and Thompson
19B 55 Ground 19A references and what 1s otherwise available to
the Bublic

LIBERTY EXHIBIT 1073, Page 118
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Substitute Claim 55’s Added Limitation Is Unpatentable For the Same

Reasons as SC [46c]

[55b] wherein signaling is transmitted over armored shielded CATSE [46¢] wherein the signal is transmitted over armored shielded CATSE
cabling. cabling.

LIBERTY EXHIBIT 1073, Page 119
RMTA, Appx. A at A-4, A-9; Pet. Opp. to RMTA at 20
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Outline of Arguments: IPR2024-01274 (992 Patent)

Il.
Il.
V.

VI.

VII.

VIII.

IX.

X.

XI.

XIl.

Xlll. Obviousness of Substitute Claim 44: Grounds 20A
XIV.

XV.

LIBERTY EXHIBIT 1073, Page 120



DEMONSTRATIVE EXHIBIT — NOT EVIDENCE

Grounds for Substitute Claims

IPR2024-01274, Petitioners’ Presentation, #121

Ground | Subst. Prior Art
CL
20A +4 Coli, Birch, Rusnak, Armstrong, Clancy, Trobaugh, Teets,
Hunt, Gensel, Delaney, and Weir
20B 44 25A references and what 1s otherwise available to the Public

Pet. Opp.to RMTA at 4

LIBERTY EXHIBIT 1073, Page 121
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Substitute Claim 44 Added Limitations

RMTA: MTA:

Claim 44. (Proposed substitute for original claim 5) [44a] The system of Claim 25. (Proposed substitute for original claim 5) [25a] The system of
[claim 4] claim 43, further comprising: a variable frequency drive that [claim 4] claim 24, further comprising: a variable frequency drive that
controls the plurality of electric pumps, controls the plurality of electric pumps,

|44b] the system further comprising a hydraulic system.

[25b] the system further comprising a hydraulic system,

[44c¢] wherein the system is configured to monitor operating characteristics

[25¢] wherein the system is configured to monitor operating characteristics
of the hydraulic system,

of the hydraulic system,

[44d] wherein the monitored operating characteristics of the hydraulic

system include at least system pressure, charge pressure, temperature, [25(1] wherein the operating characteristics include at least system pressure,

hydraulic oil level, and filter status. charge pressure, temperature, hydraulic oil level, and filter status.

LIBERTY EXHIBIT 1073, Page 122
RMTA, Appx. A at A-3-A-4; MTA Appx. A, at A-3
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PO Does Not Dispute that Clancy discloses [44b]: “a hydraulic system”

[44b] the system further comprising a hydraulic system,

reservolr or associated gathering system. In the prelerred
embodiment of this invention an engine generates power and
transfers the power generated using a hvdraulic system. The
hydraulic system 1s used to drive two natural gas compres-
sors, a natural gas after-cooler and a water pump, all of them
controlled by a valve assembly.

EX1055, [0027]

« A POSITA would have been motivated to incorporate Clancy’s hydraulic system to obtain
power to drive the compressors and pumps

LIBERTY EXHIBIT 1073, Page 123
Pet. Opp. to RMTA at 20-21: EX1055, [0027], [0004]-[0005], [0007]; EX1052, §1599-601
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PO Does Not Dispute that Delaney and Weir Disclose [44c]-[44d]:

monitoring hydraulic system operating characteristics

[44c] wherein the system is configured to monitor operating characteristics of the hydraulic system;
[44d] wherein the monitored operating characteristics of the hydraulic system include at least system pressure, charge pressure,
temperature, hydraulic oil level, and filter status;

Delan ey: Continued operation of the hydraulic PTO system may be

programmed to depend upon working fluid condition related
variables, namely hydraulic oil temperature, hydraulic oil
level and system pressure, all falling within certain limits.
Decision steps 120, 124 and 128 indicate compiling of the
three variables and the generation of flashing warning lights
atsteps 122, 126 and 130 following the NO branches from the
decision steps. In the preferred embodiment, when oil tem-
perature meets or exceeds 220EF, oil level falls below 50% of
the desired level, or system pressure meets or exceeds 3000
psi, warning lights are flashed. All conditions are periodically
monitored by looping through the decision steps.

EX1059, 4:51-62

FLASH
PRESSURE
WARNING
LIGHT

CONTINUE manifold. Valve positions in valve pack manifold 34 are con-
ON YES trolled by a valve system controller 40, which includes sole-
noids to physically move the valves, and which monitors the
hydraulic fluid level in reservoir 30 and the system oil pres-
sure and temperature from manifold 34. Return filter 36 con-

EX1059, 3:21-25
LIBERTY EXHIBIT 1073, Page 124

Pet. Opp. to RMTA at 21; EX1059, 3:21-28, 2:64- 66, 4:51-62, 5:26-38, Fig. 6; EX1052, 11602-604, 614
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PO Does Not Dispute that Delaney and Weir Disclose [44c]-[44d]:

monitoring hydraulic system operating characteristics

[44c] wherein the system is configured to monitor operating characteristics of the hydraulic system;
[44d] wherein the monitored operating characteristics of the hydraulic system include at least system pressure, charge pressure,
temperature, hydraulic oil level, and filter status;

Weir:

Pump Monitoring Device (PMD)

Weir SPM's Pump Monitoring Device was developed to allow the . /
user to continually monitor the status of their well service : : ~
pumps with real time data in an easy to read format. The
PMD allows the operator to make the necessary changes
during operation to minimize or prevent costly damage to
pumping equipment and increase longevity of their pumps.

On a loud and hectic frac site, many problems are not always
evident until it is too late and damage has been done. Through
various sensors installed on the pump, the
PMD provides a unique opportunity to diagnose
problems such as insufficient charge pressure, §
discharge and suction valve failure, cavitation,
as well as other issues by displaying "alarms”

to notify the user of any problems as they occur.

EX1060, 34
LIBERTY EXHIBIT 1073, Page 125

Pet. Opp. to RMTA at 21; EX1060, 34, EX1052, 11605-608, 615-616
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PO Does Not Dispute that Coli and Delaney Disclose [44c]-[44d]:

monitoring “system pressure” and “temperature”

[44c] wherein the system is configured to monitor operating characteristics of the hydraulic system;
[44d] wherein the monitored operating characteristics of the hydraulic system include at least system pressure, charge pressure,
temperature, hydraulic oil level, and filter status;

« Coli teaches monitoring pump pressure: « Delaney discloses monitoring system oil
pressure and temperature:

[0069] The control system provided according to the
present illustrative embodiments, being electrically powered, manifold. Valve positions in valve pack manifold 34 are con-
Vlrtua]]}.r Blimina‘[es these t}rpes Df Scenarios ﬂ'om Gccurring_ trolled b}" a valve syslem controller 4“, which includes sole-
A maximum pressure value set at the beginning of the opera- noids to phy .'-‘:ic:a]l}' move the vallves, and which mnnjthﬂrs the
tion is the maximum amount of power that can be sent to hydraulic fluid level in reservoir 30 and the system oil pres-
electric motor 21 for pump 22. By extrapolating a maximum sure ar_ld,t o from manifold 34. Return filter 36 von-
current value from this input, electric motor 21 does not have dition is indicated by the pressure drop across the filter which

. : . is reported by a sensor to valve system controller 40, which
the available power to exceed its operating pressure. Also, reports the need for maintenance to ESC 62.

EX1004, [0069] EX1059, 3:21-28

» A POSITA would have understood that, to set
and effectuate a maximum pressure value of
the pumps, the control system would monitor
the pressure of the pump

LIBERTY EXHIBIT 1073, Page 126
Pet. Opp. to RMTA at 21-22; EX1004, [0069]; EX1059, 3:21-28, 2:64-66, 4:51-62, 5:26-38, Fig. 6; EX1003, 1159; EX1052, 11614, 617
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PO Does Not Dispute that Weir Discloses [44c]-[44d]: monitoring

“charge pressure”

[44c] wherein the system is configured to monitor operating characteristics of the hydraulic system;
[44d] wherein the monitored operating characteristics of the hydraulic system include at least system pressure, charge pressure,
temperature, hydraulic oil level, and filter status;

Pump Monitoring Device (PMD)

Weir SPM's Pump Monitoring Device was developed to allow the /
user to continually monitor the status of their well service L\ .
pumps with real time data in an easy to read format. The
PMD allows the operator to make the necessary changes
during operation to minimize or prevent costly damage to
pumping equipment and increase longevity of their pumps.

On a loud and hectic frac site, many problems are not always
evident until it is too late and damage has been done. Through
various sensors installed on the pump, the
PMD provides a unique opportunity to diagnose
problems such as insufficient charge pressure, §
discharge and suction valve failure, cavitation,
as well as other issues by displaying "alarms”

to notify the user of any problems as they occur.

EX1060, 34

LIBERTY EXHIBIT 1073, Page 127
Pet. Opp. to RMTA at 22; EX1060, 34, 21, 23-28; EX1052, 618
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PO Does Not Dispute that Delaney Discloses [44c]-|44d]: monitoring

“hydraulic oil level”

[44c] wherein the system is configured to monitor operating characteristics of the hydraulic system;
[44d] wherein the monitored operating characteristics of the hydraulic system include at least system pressure, charge pressure,
temperature, hydraulic oil level, and filter status;

« Delaney discloses monitoring “hydraulic fluid [oil] level in reservoirs”:

manifold. Valve positions in valve pack manifold 34 are con-
trolled by a valve system controller 40, which includes sole-

noids to phy :‘:icall}' Love the VEEIVES: and which mnﬂjtﬂfﬂ the Three gauges are provided including a system pressure gauge
hydraulic fluid level in reservoir 30 and the system oil pres- 70, an hydraulic fluid temperature gauge 72 and an hydraulic
sure and temperature from manifold 34. Return filter 36 con- fluid level gauge 74. The gauges may incﬂmnrﬂte wm1ng
dition is indicated by the pressure drop across the filter which EX1059, 2:64-66

is reported by a sensor to valve system controller 40, which
reports the need for maintenance to ESC 62,

EX1059, 3:21-28

LIBERTY EXHIBIT 1073, Page 128
Pet. Opp. to RMTA at 22; EX1059, 3:21-28, 2:64-66, 4:51-62, 5:26-38, Fig. 6; EX1052, 1614, 620
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PO Does Not Dispute that Delaney Discloses [44c]-|44d]: monitoring

“filter status”

[44c] wherein the system is configured to monitor operating characteristics of the hydraulic system;
[44d] wherein the monitored operating characteristics of the hydraulic system include at least system pressure, charge pressure,
temperature, hydraulic oil level, and filter status;

sure and temperature from manifold 34. Return filter 36 con-
dition is indicated by the pressure drop across the filter which
is reported by a sensor to valve system controller 40, which
reports the need for maintenance to ESC 62.

EX1059, 3:25-28

LIBERTY EXHIBIT 1073, Page 129
Pet. Opp. to RMTA at 22; EX1059, 3:21-28; EX1052, 1614, 621
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A POSITA Would Have Been Motivated to Combine Delaney With the

Combined System

» PO provides only attorney argument, unsupported by expert testimony, that Delaney is not analogous art

« But Delaney is analogous art - same field of endeavor of controlling and/or monitoring industrial
equipment
» Clancy: Hydraulic system on its compression skid and a hydraulic pump + DCS for diagnostics,
control, and data logging. EX1055, [0003]-[0004], [0009], [0027]-[0028], [0061], [0073].
» Delaney: Similar hydraulic system + electrical system control (ESC) providing similar control as
Clancy’s DCS and Coli's centralized monitoring/control. /d.; EX1059, 1:19-24, 3:49-51, 3:21-28;
EX1004, [0072].

« A POSITA would have:
* been motivated to look to Delaney regarding details of monitoring the hydraulic system;
* recognized that both Clancy and Delaney’'s hydraulic systems are similar and are designed to be

transported; and
» recognized that Delaney’s teachings are applicable to Clancy’s hydraulic system

LIBERTY EXHIBIT 1073, Page 130
Sur-Reply at 9-10; EX1052, 11594, 598-604
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Outline of Arguments: IPR2024-01274 (992 Patent)

Il.
Il.
V.

VI.

VII.

VIII.

IX.

X.

XI.

XIl.

XIil.

XIV. Obviousness of Substitute Claim 58: Grounds 21A
XV.

LIBERTY EXHIBIT 1073, Page 131
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Grounds for Substitute Claims

Ground | Subst. Prior Art
CL
21A 58 Coli, Birch, Rusnak, Hunt, Bliss, and Mclver
21B 58 26A references and what 1s otherwise available to the public

LIBERTY EXHIBIT 1073, Page 132
Pet. Opp.to RMTA at 4
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Substitute Claim 58 Added Limitations

RMTA: MTA:

Claim 58. (Proposed substitute for original claim 19) [S8] The system of Claim 39. (Proposed substitute for original claim 19) [39] The system of
[claim 17] claim 56, wherein the centralized control unit is further [claim 17] claim 37, wherein the centralized control unit 1s further
configured to monitor and control all of the following: compression of configured to monitor and control all of the following: compression of
natural gas, electric motors, switchgear, transformers, mobile turbines. rate natural gas, electric motors, switchgear, transformers, mobile turbines, rate
and pressure of the overall system. vertical sand silos. and an electrical and pressure of the overall system, vertical sand silos, and electrical
conveyor belt. conveyor belt.

LIBERTY EXHIBIT 1073, Page 133
RMTA, Appx. A at A-11; MTA, Appx. A at A-10
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The Preliminary Guidance Agreed that Coli Discloses [58]: monitoring

and controlling “electric motors”

[58] The system of [claim 17] claim 56, wherein the centralized control unit is further configured to monitor and control all of
the following: compression of natural gas, electric motors, switchgear, transformers, mobile turbines, rate and pressure of the
overall system, vertical sand silos, and an electrical conveyor belt.

Limitation Claim(s) Citation(s)
electric motors 37,39 [58] Pet. 32-33;
Ex. 1004 [Coli] T 72;
Ex. 1022 [Durham Decl.] T 185 PG, 14

[0072] Suitable controls and computer monitoring for the

. . . entire fracturing operation can take place at a single central
* Coli discloses co ntr0”|ng electric location, which facilitates adherence to pre-set safety param-

: eters. For example, a control center 40 is indicated in FIG. 2
motors via a VFD from which operations can be managed via communications
link 41. Examples of operations that can be controlled and

» Further, PO does not dispute that EX1004, [0072]
Coli discloses “electric motors”

[0011] 1In certain illustrative embodiments, the electric
motor can be an AC permanent magnet motor and/or a vari-
able speed motor. The electric motor can be capable of opera-
tion in the range of up to 1500 rpms and up to 20,000 ft/Ibs of

EX1004 1[001 ul
LIBERTY EXHIBIT 1073, Page 134

Pet. Opp. to RMTA at 23; PG at 14, 18-19; EX1004, [0011], [0065], [0072]; EX1052, 1644
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The Preliminary Guidance Agreed a “switchgear” Is a Part of the

Combined System

[58] The system of [claim 17] claim 56, wherein the centralized control unit is further configured to monitor and control all of
the following: compression of natural gas, electric motors, switchgear, transformers, mobile turbines, rate and pressure of the
overall system, vertical sand silos, and an electrical conveyor belt.

Limitation Claim(s) Citation(s)

switch gear 24, 30, 38, 39 [58] Pet. 58-65;
Ex. 1022 [Durham Decl.] T 186 PG, 12

* Dr. Durham explains that the combined Coli-Birch-Rusnak-Hunt system includes a switchgear.
Pet. 58-65; EX1022 [Durham Decl.] T 186

« PO does not dispute that a “switchgear” is a part of the combined system

LIBERTY EXHIBIT 1073, Page 135
Pet. Opp. to RMTA at 23; Pet. 58-65; PG at 12, 15-16; EX1022, 1 186; EX1052, 1 645
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The Preliminary Guidance Agreed that Coli Discloses [58]: monitoring

and controlling “transformers”

[58] The system of [claim 17] claim 56, wherein the centralized control unit is further configured to monitor and control all of
the following: compression of natural gas, electric motors, switchgear, transformers, mobile turbines, rate and pressure of the
overall system, vertical sand silos, and an electrical conveyor belt.

Limitation Claim(s) Citation(s)

transformers 39 [58] Ex. 1004 [Coli] T 47;
Ex. 1022 [Durham Decl.] T 187

PG, 14

[0047] Electric motor 21 is operatively associated with tur-
L . bine generator 30, in certain embodiments. Typically, each
e (Coli discloses an electrical fracturing module 20 will be associated with a drive housing

for controlling electric motor 21 and pumps 22, as well as an

transformer electrical transformer and drive unit 50 (see FIG. 3) to step
down the voltage of the power from turbine generator 30 to a

. POd t bstantivel but D voltage appropriate for electric motor 21. The electrical trans-
O€S not substantively redu I former and drive unit 50 can be provided as an independent
Durham’s su pporting testi mony unit for association with fracturing module 20. or can be

permanently fixed to the trailer 10, in various embodiments. If
permanently fixed, then transformer and drive unit 50 can be
scalable to allow addition or subtraction of pumps 22 or other
components to accommodate any operational requirements.

EX1004 _|[0047lI
LIBERTY EXHIBIT 1073, Page 136

Pet. Opp. to RMTA at 23; Sur-Reply at 12; PG at 14, 18-19; EX1004, [0047], Fig. 3; EX1052, 1646



IPR2024-01274, Petitioners’ Presentation, #137

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE

The Preliminary Guidance Agreed that Broussard079 Discloses [58]:

monitoring and controlling “mobile turbines”

[58] The system of [claim 17] claim 56, wherein the centralized control unit is further configured to monitor and control all of
the following: compression of natural gas, electric motors, switchgear, transformers, mobile turbines, rate and pressure of the

overall system, vertical sand silos, and an electrical conveyor belt.

Limitation Claim(s) Citation(s)
mobile turbines 39 [58] Pet. 36-39;
Ex. 1024 [Broussard079] 1 8;
Ex. 1022 [Durham Decl.] T 188 PG, 14
. Broqssard079 discloses mobile [0008] In one embodiment, the system further includes an
turbines A/C console and a variable frequency drive that controls the

speed of the pumps. Furthermore, the electric pumps, as well

as the electric generators, can be mounted on vehicles, and

» Further, PO does not dispute that :
Broussard079 discloses “mobile can be ported from one well to another. The vehicles can be
trucks and can have at least five axles.

turbines EX1024, [0008]

LIBERTY EXHIBIT 1073, Page 137

Pet. Opp. to RMTA at 23; PG at 14, 18-19; EX1024, [0008]; EX1052, 1647
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The Preliminary Guidance Agreed that Coli Discloses [58]: monitoring

and controlling “rate and pressure of the overall system”

[58] The system of [claim 17] claim 56, wherein the centralized control unit is further configured to monitor and control all of

the following: compression of natural gas, electric motors, switchgear, transformers, mobile turbines, rate and pressure of the
overall system, vertical sand silos, and an electrical conveyor belt.

Limitation Claim(s) Citation(s)
rate and pressure of overall 39 [58] Ex. 1004 [Coli] T 71,
system Ex. 1022 [Durham Decl.] 17 189-190 PG, 14

» Coli discloses controlling the rate of the overall I :
svstem [0071] In contrast, the present operation utilizes a single

y point control that is not linked solely to blender operations, in
certain illustrative embodiments. All operation parameters

* The combined system discloses can be input prior to beginning the fractioning. If a rate
g : : _ change is required, the system will increase the rate of the
monitoring/controlling \ég.irlous system pressures entire system with a single command. This means that if
e.g., pump pres.sure, turbine generate pressure (SC pumps 22 are told to increase rate, then blender module 40
51-52), hydraulic system pressure (SC [44d]) along with the chemical units and even ancillary equipment
like sand belts will increase rates to compensate automati-

« Further, PO does not dispute these features cally.

EX1004, [0071]

LIBERTY EXHIBIT 1073, Page 138
Pet. Opp. to RMTA at 23; PG at 14, 18-19; EX1004, [0071]; EX1052, 11648-649
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The Preliminary Guidance Agreed that Mclver Discloses [58]:

monitoring and controlling “vertical sand silos”

[58] The system of [claim 17] claim 56, wherein the centralized control unit is further configured to monitor and control all of
the following: compression of natural gas, electric motors, switchgear, transformers, mobile turbines, rate and pressure of the
overall system, vertical sand silos, and an electrical conveyor belt.

Limitation Claim(s) Citation(s)

vertical sand silos 39 [58] Ex. 1039 [Mclver] 11 17, 56;
Ex. 1022 [Durham Decl.] T 191

PG, 14

[0017] Incertain embodiments, said storage system further
comprises a base platform. In certain embodiments, said base
platform comprises tire guide rails. In certain embodiments,

» Mclver discloses mOnitOl‘ing and said base platform is configured to support three of said

controlli ng ve rtical silos storage bins in a vertical position. In certain embodiments,
EX1039, [0017]

. operation (“the frac job). In preferred embodiments of the

 Furth er, PO does n_Ot dis pUte that invention, the system will also be able to monitor the level of
Mclver discloses “vertical sand sand in each silo. In certain preferred embodiments, this
silos” EX1039, [0056]

proppant amounts in real time, the system can furnish the rate
atwhich the sand or other proppant is being removed from the
silo, as well as the rate of sand delivery going into the blender

Ll;lél]:'%‘}!l%( BQ&I%IT 1073, Page 139

Pet. Opp. to RMTA at 23-24: PG at 14, 18-19; EX1039, [0017], [0056]:; EX1052, 1650
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The Preliminary Guidance Agreed that Mclver Discloses [58]:

monitoring and controlling “vertical sand silos”

[58] The system of [claim 17] claim 56, wherein the centralized control unit is further configured to monitor and control all of
the following: compression of natural gas, electric motors, switchgear, transformers, mobile turbines, rate and pressure of the
overall system, vertical sand silos, and an electrical conveyor belt.

Limitation Claim(s) Citation(s)
electrical conveyor belt 39 [58] Ex. 1039 [Mclver] 11 44, 45, 54, 56;
Ex. 1022 [Durham Decl.] T 192 PG, 14
[0044] FIG. 15 depicts a side view of two silos positioned
side-by-side on two different base platforms. In between the
° : two silos is a dual belt conveyor system.
Mclver d |SC|OS€S a VFD that . [0045] FIG. 16 depicts an arrangement of six silos, in the
controls the Speed of its electrical “six pack” configuration, positioned vertically on two sepa-
rate base platforms. In between the two rows of three silos is
dual co nveyor belt SyStem a dual belt conveyor system.

EX1039, [0045]-[0046]
* Further, PO does not dispute that

Mclver discloses “an electrical [0056] In certain embodiments of the invention, the dual

" belt conveyor and the shuttle conveyors both have Variable
conveyor belt Frequency Drives (VFD). In certain embodiments, the end of

EX1039, [0056]

LIBERTY EXHIBIT 1073, Page 140
Pet. Opp. to RMTA at 24; PG at 14, 18-19; EX1039, [0044]-[0045], [0054], [0056]; EX1052, 1651
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Outline of Arguments: IPR2024-01274 (992 Patent)

Il.
Il.
V.

VI.

VII.

VIII.

IX.

X.

XI.

XIl.

XIil.

XIV.

XV. Obviousness of Substitute Claims: Grounds 12B-21B

LIBERTY EXHIBIT 1073, Page 141
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Petitioners’ Grounds 12B-21B Are Unchallenged By PO

* PO does not challenge what was otherwise known and available to the public under § 102(a)(1)

» Dr. Durham provides uncontested testimony that each of the limitations of Substitute Claims
41-59 were publicly available

* Dr. Durham provides uncontested testimony on the motivations to combine what was
otherwise known and available to the public for Grounds 12B-21B

* PO's expert, Dr. Nikolaou, admits to the public availability of a majority of the Substitute Claims’
added limitations

LIBERTY EXHIBIT 1073, Page 142
Pet. Opp. to RMTA at 24-25; Sur-Reply at 12; see generally PO Reply
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IPR2024-01274, Petitioners’ Presentation, #143

Petitioners’ Unchallenged Grounds 12B-21B

Ground

SC

Evidence of What Was Otherwise Available to
the Public and a POSITA’s Motivations

12B

41[p]
-[d]

Pet. Opp. to RMTA 81.C.1; EX1052, 11241-247;
EX1053, 10:20-11:2, 11:11-17, 12:13-13:12 ([41[g]).

Examples of Dr. Nikolaou’s Admissions:

SC 41 (water separator status):

41[h]
-[n]

Pet. Opp. to RMTA 81.C.1; EX1052, 11248-296;
EX1053, 21:1-13, 22:20-23:2 (water separator
status); id., 24:20-25:2, 25:11-18, 27:7-9, 27:22-28:3,
29:7-10, 30:11-31:1, 32:21-33:1 (particulate filter
status); id., 34:2-10, 34:21-35:5, 35:17-36:7, 37:6-17,
38:20-39:6, 39:16-40:1, 40:11-17, 43:5-6 (gas
pressures); id., 40:3-17 (gas temperatures); id.,
48:21-49:12 (valve statuses); id., 52:2-15, 53:7-18,
54:14-22 (filter bypass status).

Q. Why would a POSITA want to monitor water separator
status?

A. ..to ensure that there is proper operation ..
in performance.

no compromise

Q. Was it known to monitor water separator status in 201572

A. The technology for monitoring water separator status was
available and known. A POSITA would know that technology.

42

Pet. Opp. to RMTA 81.C.1; EX1052, 11297-302;
EX1023, 31:7-9 ([42[a)]).

EX1053, 21:1-8, 22:20-23:2

SC [46(] (signal transmitted over armored shielded CAT5E cabling):

13B

43

Pet. Opp. to RMTA §1.C.2; EX1052, 11316-321;
EX1023, 52:16-53:5 (43[d]).

14B

45

Pet. Opp. to RMTA §1.C.3; EX1052, 11349-359;
EX1053, 72:6-73:8 (45[c]).

Q. Was it common in 2015 for signals to switchgears to be
transmitted over armored shielded CatbSe cabling?

A. The technology was definitely available at the time, yes.

46

Pet. Opp. to RMTA 8§1.C.3; EX1052, 11360-369;
EX1053, 96:4-8 (46[c]).

Pet. Opp. to RMTA at 24-25; Sur-Reply at 12

EX1053, 96:4-8
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Petitioners’ Unchallenged Grounds 12B-21B

Examples of Dr. Nikolaou's Admissions:

Pet. Opp. to RMTA at 25; Sur-Reply at 12

Ground (SC Evidence of What Was Otherwise Available to the
Public and a POSITA's Motivations SC [47i]/[56i] (turbine air inlet filter transmitter failure):
158 47,56 | Pet. Opp. to RMTA §1.C4; E)f'IOSZ, ﬂﬂ45_4_461, ('SC 47-48), Q. Was it common to monitor for a failure of a turbine
‘31';31_;'6157((SC 56))’ EX1053, 79:12-16 (47[i], 56[i]); EX1023, air inlet filter transmitter in 20157
:13-17 (same).
48, 59 | Pet. Opp. to RMTA §1.C.4; Ground 12B (42[a]). A. For -- for turbines, yes. In general, yes.
49, 57 | Pet. Opp. to RMTA 81.C.4; Ground 13B (43[c], 43[d]). EX1053, 79:12-16
52 Pet. Opp. to RMTA §1.C4; EX1052, T1463-471; EX1023, SC [52¢] (gas fuel main discharge pressure transmitter failure):
81.:9—15 ggas fuel main discharge pressure transmitter 0. As of the time of the 992 patent application in
failure); id., 82:11-16 (backup system relay failure). . . . ;
2015, was it known to monitor for failure of a turbine
54 Pet. Opp. to RMTA 81.C.4; Ground 14B (45[c]). . .
generator's gas fuel main valve discharge pressure
16B 50 Pet. Opp. to RMTA 81.C.5; EX1052, 11494-496; Ground 20B transmitter?
(50[d)). A. The technology for doing that was available at the
17B 51 Pet. Opp. to RMTA 81.C.6; EX1052, 11524-546; EX1023, time. that is correct.
35:14-21 (fuel system air supply pressure transmitter ’
failure); id., 36:20-37:3 (thermocouple input module EX1023, 81:9-15
thermistor failure); id., 37:22-38:7 (start VFD configuration . . i
failure); id., 40:15-41:1 (generator circuit breaker failure to SC [51¢] (gas fuel Icontrol bressure transmitter fallure). : :
open); id., 42:4-9 (gas fuel supply pressure transmitter Q. As of the time of the 992 patent application in
failure); id., 43:10-15 (gas fuel control pressure transmitter 2015, was it known to monitor for R RN
failure); id., 44:13-19 (utility circuit breaker closed); id., control pressure transmitter?
45:17-46:3 (generator frequency); id., 48:3-8 (engine serial A. The technology for how to monitor this was available
number). at the time.
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DEMONSTRATIVE EXHIBIT — NOT EVIDENCE
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Petitioners’ Unchallenged Grounds 12B-21B

Examples of Dr. Nikolaou's Admissions:
SC [53(] (torque):

Q. As of the time of the 992 patent application in 2015, was
it known to monitor a VFD's torque?

Ground | SC E;:Ied::;leico:""Zhaa;gvsalfr::hl\::v;t:tﬁv:slIable to A. The technology for doing this was available at the time.
18B 53 Pet. Opp. to RMTA §1.C.7; EX1052, 11563-577; EX1023, 85:21-86:3
EX1023, 83:19-84:6 (motor yvmdmg temperatures); SC [44d] (system pressure):
(d., 84:17-20 (motor RPM); id., 85:7-11 (voltage); id., -
85:21-86:3 (torque); id., 86:12-87:2 (current Q. As of the time of the 992 patent application in 2015, was
(amperage)). it known to monitor the system pressure of a hydraulic
19B 55 Pet. Opp. to RMTA §1.C.8; EX1052, 11587-591; system?
Ground 14B (55[b]). A. The technology or monitoring the pressure of a hydraulic
20B 44 Pet. Opp to RMTA §1C9, EX1052, ﬂﬂ622‘636, System was known at the tj_me, yes.
EX1023, 58:7-13 (system pressure); id., 59:5-11
(charge pressure); id., 59:21-60:15 (temperature); EX1023, 58:7-13
(d., 61:6-11 (hydraulic oil level); id., 61:22-62:13
(filter status). SC [44d] (charge pressure):
21B 58 Pet. Opp. to RMTA §1.C.10; EX1052, 11652-653; see

Ground 15B.

Opp. to RMTA at 25; Sur-Reply at 12

Q. As of the time of the 992 patent application in 2015, was
it known to monitor the charge pressure of a hydraulic
system?

A. The technology for monitoring charge pressure in a
hydraulic system was known at the time, yes.
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