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Outline of Arguments

I.  Overview of the ‘870 Patent

Il. Summary of the Grounds

Ill. Overview of the Dispute

IV. Claims 1-6: “Electric Motor Diagnostics” (Grounds 1 & 2)

V. Claims 1-16: Motivation to Combine Coli & Toshiba Manual (Ground 1)
VI. Claims 7-16: “Heat Sinks Having Thermal Sensors” (Grounds 1 & 3)
VIl. Dependent Claims 13, 15, 16 (Grounds 1 & 3-5)
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Outline of Arguments

I.  Overview of the ‘870 Patent
Il.

1l.

V.

VI.
VII.
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870 Patent: Earliest Filing Date

USOT113687082

m ks et gy e (10) Patent No.:  US 11,136,870 B2
45) Date of Patent: *Oct. 5, 2021

(54 SYSTEM FOR PUMPING HYDRAULIC (5%) Field of Classification Search
CTURING FLUID USING ELECTRIC cpe

FRA
PUM
1) Appl

(22) Filed: Jun. 28, 2019

(65) Prior Publication Data
US 2020/0182032 Al Jun. 11, 2020
Related U.S. Application Data

20200152032 lus. 11,2020
Related US. Application Data o7 ABSTRACT

(63) Continuation of application No. 15/202,085, filed on
Jul. 5, 2016, now Pat. No. 10,337,308, which is a
continuation of application No. 13/679,689, filed on
Nov. 16, 2012, now Pat. No. 9.410,410.

All asserted references pre-date
November 16, 2012

Ex. 1001 ('870 Patent); Pet. (Paper 1) at 6
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Ex.
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‘870 Patent: Overview of Independent Claims

1. 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:

a trailer for attachment to a truck;

two or more pumps attached to the trailer and fluidly

connected to the well, the pumps configured to pump
fluid into the wellbore;

one or more electric motors attached to the pumps to drive

the pumps, the electric motors attached to the trailer;
and

a variable frequency drive connected to the electric motor

to control the speed of the motor, wherein the variable
[requency drive performs electric motor diagnostics to
prevent damage to the one or more electric motors.

4. A method of 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
method comprising:

pumping fluid into the wellbore using hydraulic fracturing

pumps;

powering the hydraulic fracturing pumps using an electric

motor; and

controlling the speed of the motor using a variable fre-

quency drive, wherein the variable frequency drive
performs electric motor diagnostics to prevent damage
to the electric motor.

1001 ('870 Patent), Claims 1, 4
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‘870 Patent: Overview of Independent Claims

Ex. 1001 ('870 Patent), Claims 1, 4
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‘870 Patent: Overview of Independent Claims
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Ex. 1001 ('870 Patent), Claim 7

7. A system for hydraulically fracturing an underground
formation in an oil or gas well to extract o1l or gas from the
formation, the o1l or gas well having a wellbore that permits
passage of fluid from the wellbore into the formation, the
system comprising:

a pump fluidly connected to the well; and

an electric motor to power the pump;

the pump configured to pump fluid into the wellbore; and

a variable frequency drive connected to the electric motor

to control the speed of the motor and having one or
more power semiconductor heat sinks having thermal
sensors monitored by a microprocessor to prevent
damage caused by excessive heat.




DEMONSTRATIVE EXHIBIT — NOT EVIDENCE IPR2023-00558; Petitioner’s Presentation, #8

‘870 Patent: Overview of Independent Claims

Ex. 1001 ('870 Patent), Claim 7
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Outline of Arguments
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VI.

VII.
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Summary of the Grounds: ‘870 Patent

Coli

* Hydraulic fracturing with pumps, electric
motors and variable frequency drives

Toshiba Manual

e Details of electric motors and variable
frequency drives and heat sinks

Horikoshi

e Details of electric motors and variable
frequency drives

Loucks

» Details of heat sinks having thermal
sensors

Pet. (Paper 1) at 6-16
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Outline of Arguments
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Ill. Overview of the Dispute
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Overview of the Dispute: ‘870 Patent

Patent Owner Does Not Dispute:
» References qualify as prior art

* Motivation to combine Coli and
Horikoshi

» Coli's disclosure of independent claims

Patent Owner Disputes:

e Disclosure of “electric motor
diagnostics”

 Disclosure of "heat sink having
thermal sensors”

 Motivation to combine Coli with
Toshiba Manual or Loucks

e Coli disclosure of claims 13, 15, & 16

Pet. (Paper 1) at 16; PO Resp. (Paper 11) at 1, 12-53
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Outline of Arguments

I

1.

1l.

IV. Claims 1-6: “Electric Motor Diagnostics” (Grounds 1 & 2)
V.

VI.

VII.
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Claims 1-6: “Electric Motor Diagnostics” (Grounds 1 & 2)

A. Ground 1: Toshiba Manual discloses “electric motor diagnostics”
B. Ground 2: Horikoshi discloses “electric motor diagnostics”
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Claims 1-6: “Electric Motor Diagnostics” (Grounds 1 & 2)

A. Ground 1: Toshiba Manual discloses “electric motor diagnostics”
B.
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Overview of Toshiba Manual

Ex. 1006 (Toshiba Manual) at 2
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Toshiba Manual Discloses Electric Motor Diagnostics

Ex. 1006 (Toshiba Manual) at 23, 71; see also Pet. (Paper 1) at 31
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Toshiba Manual Discloses Electric Motor Diagnostics

Ex. 1006 (Toshiba Manual) at 43, 182; see also Pet. (Paper 1) at 30-31
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Toshiba Manual Discloses Electric Motor Diagnostics

 Faults identified with causes relating to
motor include:

— ASD Overload

— Earth Fault

— Load End Short Circuit
— Motor Overload

— Overcurrent

Ex. 1006 (Toshiba Manual) at 182-186; see also Pet. (Paper 1) at 31; Ex. 1002 (Durham Decl.) § 117
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Toshiba Manual Discloses Electric Motor Diagnostics

Ex. 1002 (Durham Decl.) 11 117-118; Ex. 1006 (Toshiba Manual) at 19; see also Pet. (Paper 1) at 31
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PO Relies on Improper Construction of “Electric Motor Diagnostics”

» Board already rejected construction of * PO Response’s new construction
“electric motor diagnostics” to require
VFED to interrogate the motor

ID (Paper 7) at 19-20; PO Response (Paper 11) at 11
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PO Relies on Improper Construction of “Electric Motor Diagnostics”

* Petitioner’s expert’s testimony does not support PO’s construction

Ex. 2003 at 34:8-35:22; see also PO Response (Paper 11) at 10-11; Pet. Reply (Paper 14) at 2-4
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Claims 1-6: “Electric Motor Diagnostics” (Grounds 1 & 2)

A.
B. Ground 2: Horikoshi discloses “electric motor diagnostics”
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Overview of Horikoshi

« PO argues that Horikoshi does not
disclose performing multiple “electric
motor diagnostics”

Ex. 1008 (Horikoshi) at [0002]; see also Pet. (Paper 1) at 48-50; PO Response (Paper 11) at 44
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DEMONSTRATIVE EXHIBIT — NOT EVIDENCE

PO Relies on Improper Construction of “Electric Motor Diagnostics”

USOT113687082

o United States Patent (o) Patent No.:  US 11,136,870 B2
Broussard et al. 45) Date of Patent: *Oct. §, 2021
(54} SYSTEM FOR PUMPING HYDRAULIC (58)  Field of Clas
ST

4
FRACTURING FLUID USING ELECTRIC .
PUMPS Soc applienn

1) Appl el Services, 1LC

56y
S, PATENT DOCUMENTS

(721 awen

165860 A 11O Leonan
Lsalase A 1oz Ml
{Confinued)
(T3} Assignee DS, Well Services, LLC, Houston, TX
(s)

FOREIGN PATENT DOCUMENTS.

(*) Notic

(1) Appl. No.: 161456777
(22) Filed:  Jun. 28, 2019

(3 Prior Publication Data
US 20000182032 A1 Jun. 11, 2020 (4 Anerucy, Agent, o Firms — Fogan Lovells US LLP
Related US, Application Data e ABSTRACT

Ex. 1001 at 4:20-23; see also Pet. (Paper 1) at 48-50; PO Response (Paper 11) at 11; PO Surreply (Paper 15) at 16
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Horikoshi Discloses Multiple “Electric Motor Diagnostics”

Ex. 1008 (Horikoshi) at [0011]; Ex. 1002 (Durham Decl.) 11 86, 129; see also Pet. (Paper 1) at 48-50; Pet. Reply (Paper 14) at 4-5
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Horikoshi Discloses Multiple “Electric Motor Diagnostics”

Ex. 1008 (Horikoshi) at [0011]-[0012]; Pet. (Paper 1) at 48-49; see also Ex. 1002 (Durham Decl.) 11 129, 225-227; Pet. Reply (Paper 14) at 4-5
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Horikoshi Discloses Multiple “Electric Motor Diagnostics”

* The Board previously found Horikoshi to disclose “electric motor diagnostics”

Ex. 1048 at 23-29; see also Pet. (Paper 1) at 48-50; Pet. Reply (Paper 14) at 4-5
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Outline of Arguments

.

Il.

1l.

V.

V. Claims 1-16: Motivation to Combine Coli & Toshiba Manual (Ground 1)
VI.

VII.
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Overview of Coli

Ex. 1005 (Coli) at Abstract, [0066]; see also Pet. (Paper 1) at 21
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Why a POSITA Would Combine Coli & Toshiba Manual

o Substitute the VFD in Coli with Toshiba Manual’'s VFD

» Enhance the VFD of Coli with the diagnostic functionality and temperature
monitoring functionality described in Toshiba Manual

— Mere application of a known technique (i.e., the fault detection and
temperature monitoring including heat sinks of the VFD in Toshiba
Manual) to predictably improve a similar system (i.e., the VFD of Coli) in
the same way

Pet. (Paper 1) at 21-25; Ex. 1002 (Durham Decl.) 1 148-156
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Dr. Durham’s Testimony Is Not Conclusory

Ex. 1002 (Durham Decl.) 11 112-113; see also Pet. (Paper 1) at 23-24
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Dr. Durham’s Testimony Is Not Conclusory

Ex. 1002 (Durham Decl.) 11 148-156; see also Pet. (Paper 1) at 21-25; Pet. Reply (Paper 14) at 8



DEMONSTRATIVE EXHIBIT — NOT EVIDENCE IPR2023-00558; Petitioner’s Presentation, #34

Experts Agree That Heat Must be Dissipated from VFDs

» Petitioner's expert

Ex. 1002 (Durham Decl.) 11 87-95; see also Pet. (Paper 1) at 21-25; Pet. Reply (Paper 14) at 8
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Experts Agree That Heat Must be Dissipated from VFDs

e PO's current expert concurs

Ex. 1054 (Nikolaou Tr.) at 74:5-20; see also Pet. Reply (Paper 14) at 16



DEMONSTRATIVE EXHIBIT — NOT EVIDENCE IPR2023-00558; Petitioner’s Presentation, #36

Experts Agree That Heat Must be Dissipated from VFDs

* PO's prior expert concurs

Ex. 1052 (Schaff Tr.) at 175:10-176:21; see also Pet. (Paper 1) at 23-24
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IPR2023-00558; Petitioner’s Presentation, #37

Toshiba Manual’s VFD Need Not Reach Coli’s Exemplary 2500 HP

* Coli's 2500-hp pump is merely exemplary

Ex. 1005 (Coli) at [0049]; see also Reply (Paper 14) at 9-10.

Combination need not work with every
embodiment of Coli to find a motivation to
combine.

— "A reference must be considered for everything
that it teaches, not simply the described
invention or a preferred embodiment.” /In re
Applied Materials, Inc., 692 F.3d 1289, 1298
(Fed. Cir. 2012).

— "On the issue of obviousness, the combined
teachings of the prior art as a whole must be
considered.” EWP Corp. v. Reliance Universal
Inc., 755 F.2d 898, 907 (Fed. Cir. 1985).
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Using Multiple Toshiba VFDs in Parallel with Coli’s Pump Is Not a New Argument

» Petition and expert declaration: POSITA would have been motivated to substitute
Coli's VFD for Toshiba's VFD

Pet. (Paper 1) at 24-26; Ex. 1002 (Durham Decl.) 155
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Using Multiple Toshiba VFDs in Parallel with Coli’s Pump Is Not a New Argument

* PO deposes Petitioner’s expert about the substitution

Ex. 2003 (Durham Tr.) at 91:3-10, 101:5-15; see also Pet. Reply (Paper 14) at 8-9
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Using Multiple Toshiba VFDs in Parallel with Coli’s Pump Is Not a New Argument

» Petition and expert declaration » Petitioner’s Reply

Pet. (Paper 1) at 24-26; Ex. 1002 (Durham Decl.) T 155; Pet. Reply (Paper 14) at 8-9
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Outline of Arguments

I

1.

1l.

AA

V.

VI. Claims 7-16: “Heat Sinks Having Thermal Sensors” (Grounds 1 & 3)

VII.
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Claims 7-16: “Heat Sinks Having Thermal Sensors...” (Grounds 1 & 3)

A. Ground 3:
1. Loucks Is Analogous Art

2. Loucks Discloses “Thermal Sensors Monitored ... To Prevent Damage
Caused by Excessive Heat”

3. A POSITA Would Have Been Motivated to Combine Coli and Loucks
B. Ground 1: Toshiba Manual Discloses “Heat Sink Having Thermal Sensors”
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Claims 7-16: “Heat Sinks Having Thermal Sensors...” (Grounds 1 & 3)

A. Ground 3:
1. Loucks Is Analogous Art
2.
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Loucks Is Analogous Art

* Loucks is reasonably pertinent to the problem addressed in the ‘870 Patent

Institution Decision (Paper 7) at 42; see also Pet. (Paper 1) at 4 & 6; Ex. 1002 (Durham Decl.) 11 40-41 & 46
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Loucks Is Analogous Art

» Petitioner’s expert testimony supports that Loucks is relevant to problem in ‘870 Patent

Ex. 1002 (Durham Decl.) 11 131-133
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Loucks Is Analogous Art

» Petitioner’s expert testimony supports that Loucks is relevant to problem in ‘870 Patent

Ex. 1002 (Durham Decl.) 11 235, 238
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Loucks Is Analogous Art

* PO’s expert: Loucks is not analogous because it does not describe “portable” equipment

Ex. 2002 (Nikolaou Decl.) 1 102; see also Ex. 1054 (Nikolaou Tr.) at 120:8-121:3; Pet. Reply (Paper 14) at 18
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Loucks Is Analogous Art

* PO's expert’s testimony is unsupported by the record

Ex. 1054 (Nikolaou Tr.) at 120:8-121:3; see also Pet. Reply (Paper 14) at 18; Ex. 2002 (Nikolaou Decl.) § 102
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Loucks Is Analogous Art

* PO's expert’s testimony is unsupported by the record

Loucks

T

| T i i
M5~ = - = |

X

500

51577 |

Fig. 1

Y e

Fig. 5

Ex. 1009 (Loucks) at Figs. 1 & 5, [0025]; Ex. 1005 (Coli) at Fig. 4B; see also Pet. Reply (Paper 14) at 18



DEMONSTRATIVE EXHIBIT — NOT EVIDENCE IPR2023-00558; Petitioner’s Presentation, #50

Claims 7-16: “Heat Sinks Having Thermal Sensors...” (Grounds 1 & 3)

A. Ground 3:
1.

2. Loucks Discloses “Thermal Sensors Monitored ... To Prevent Damage
Caused by Excessive Heat”
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Loucks Discloses “Thermal Sensors Monitored ... To Prevent Damage

Caused by Excessive Heat”

Pet. (Paper 1) at 52-53 & 56-57; see also Ex. 1002 (Durham Decl.) 1 131, 133, 241-242; Ex. 1009 at [0063], [0066]-[0070]
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Loucks Discloses “Thermal Sensors Monitored ... To Prevent Damage

Caused by Excessive Heat”

e PO's Sur-reply: Loucks does not monitor < Loucks: measuring temperature with a
temperature temperature sensor

PO Surreply (Paper 15) at 10-11; Ex. 1009 (Loucks) at [0063]; see also Pet. (Paper 1) at 56-57
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Loucks Teaches Using the Disclosed Methods & Equipment in a VFD

Incoming
Power 5502

X A / /
B Ao
- kW o
_— ?540

530 520
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500
505 \‘
RN
510
515
)//’" /

Fig. 5

Ex. 1009 (Loucks) at Fig. 5, [0015], [0060], [0063]; see also Pet. (Paper 1) at 56-57
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Claims 7-16: “Heat Sinks Having Thermal Sensors...” (Grounds 1 & 3)

A. Ground 3:
1.
2.

3. A POSITA Would Have Been Motivated to Combine Coli and Loucks
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Coli Does Not Teach Away From Loucks

« Coli does not teach away from using all cooling systems

Ex. 1005 (Coli) at [0039]; see also Pet. Reply (Paper 14) at 19-21
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Coli Does Not Teach Away From Loucks

* Coli does not teach away from Loucks’ cooling systems

Ex. 1002 (Durham Decl.) 11 95, 235-237; see also Pet. Reply (Paper 14) at 19-21
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Coli Does Not Teach Away From Loucks

» The Board'’s earlier decision relating to the Coli-Stark combination is not
relevant to combining Coli with Loucks

— Stark includes a heat sink cooled by fluid refrigerant

— Coli relates to an air-cooled heat sink

Pet. Reply (Paper 14) at 21; Ex. 1048 at 17
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Claims 7-16: “Heat Sinks Having Thermal Sensors...” (Grounds 1 & 3)

3.
B. Ground 1: Toshiba Manual Discloses “Heat Sink Having Thermal Sensors”
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PO’s Construction Requiring the Thermal Sensors To Be Located On

the Heat Sink Is Not Supported

Claim 7: "one or more power semiconductor heat sinks having thermal sensors..."

* Intrinsic evidence is silent on where the thermal sensors are located
 Institution Decision requires only that heat sink is associated with the thermal sensor

Institution Decision (Paper 7) at 26-27; see also Pet. Reply (Paper 14) at 14
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PO’s Construction Requiring the Thermal Sensors To Be Located On

the Heat Sink Is Not Supported

Claim 7: "one or more power semiconductor heat sinks having thermal sensors..."

e PO Surreply at 5:

PO Surreply (Paper 15) at 5
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Toshiba Manual Discloses “Heat Sink Having Thermal Sensors”

Ex. 1006 (Toshiba Manual) at 14, 180; see also Pet. (Paper 1) at 37-38
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Toshiba Manual Discloses “Heat Sink Having Thermal Sensors”

* Schematics published with Toshiba Manual associate the thermistor with the heat sink

-

— See Hospira, Inc. v. Fresenius Kabi USA, LLC, 946 F.3d 1322, 1329 (Fed. Cir. 2020) (“Extrinsic evidence can
be used to demonstrate what is ‘necessarily present’ in a prior art embodiment even if the extrinsic
evidence is not itself prior art.”)

Ex. 1007 pt. 2 at 251; see also Pet. Reply (Paper 14) at 14-16
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Toshiba Manual Discloses “Heat Sink Having Thermal Sensors”

 Ex. 1007 is not new evidence
— Cited in Petition

Pet. (Paper 1) at 31; see also Ex. 1007 at 1-2
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Toshiba Manual Discloses “Heat Sink Having Thermal Sensors”

 Ex. 1007 is not new evidence

— Cited in Petitioner’s
expert declaration

Ex. 1002 (Durham Decl.) 1 116; see also Pet. (Paper 1) at 10
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Toshiba Manual Discloses “Heat Sink Having Thermal Sensors”

* Ex. 1007 is not new evidence
— Cited in Petitioner’'s expert declaration

Ex. 1002 (Durham Decl.) 1 120
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Toshiba Manual Also Renders Obvious “Heat Sink Having Thermal

Sensors”

Ex. 1002 (Durham Decl.) 11 87-95, 124; see also Pet. (Paper 1) at 36-38
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Toshiba Manual Also Renders Obvious “Heat Sink Having Thermal

Sensors”

* PO’s expert: heat sink is a possible location for thermal sensor within
Toshiba Manual’s VFD

Uber Techs., Inc. v. X One, Inc., 957 F.3d 1334, 1340 (Fed. Cir. 2020) (claimed order of steps was a “simple design choice”
where prior art taught the other order)

Ex. 2002 (Nikolaou Decl.) T 63; Ex. 1007 at 20; see also Pet. (Paper 1) at 36-38; Pet. Reply (Paper 14) at 16-17
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“Heat Sink Having Thermal Sensors” Being Obvious Is Not a New

Argument

* A petitioner’s reply must be responsive to arguments either “raised in the patent
owner's response brief” or “originally raised in [the] petition.”

— Apple Inc. v. Andrea Elecs. Corp., 949 F.3d 697, 705-06 (Fed. Cir. 2020).

* Reply is based on same arguments and evidence in the Petition
— Same ground: Claim 7 would have been obvious in light of Toshiba Manual
— Same evidence: Dr. Durham’s testimony that monitoring the temperature of heat sinks
was known and that the heat sink is the main heat dissipating device
* Reply is responsive to PO Response
— PO asserted that the thermal sensors must be located on the heat sink
— Reply demonstrated that this location would be obvious

Pet. Reply (Paper 14) at 16; PO Response (Paper 11) at 14-15; Pet. (Paper 1) at 11, 36-38
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Outline of Arguments

.

Il.

1l.

V.

V.

VI.

VIl. Dependent Claims 13, 15, 16 (Grounds 1 & 3-5)
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Claim 13: “A Truck Having At Least Five Axles”

Ex. 1001 ('870 Patent) at cls. 12-13.



DEMONSTRATIVE EXHIBIT — NOT EVIDENCE IPR2023-00558; Petitioner’s Presentation, #71

Claim 13: “A Truck Having At Least Five Axles”

« Coli discloses to a POSITA that “the vehicle is a truck having at least five axles”

Ex. 1005 (Coli) at Fig. 3; see also Pet. (Paper 1) at 41-43



DEMONSTRATIVE EXHIBIT — NOT EVIDENCE IPR2023-00558; Petitioner’s Presentation, #72

Claim 13: “A Truck Having At Least Five Axles”

* Petitioner’s expert: a unitary “truck having at least five axles” would have been obvious

Ex. 1002 (Durham Decl.) 1 199-200; see also Pet. (Paper 1) at 41-43



DEMONSTRATIVE EXHIBIT — NOT EVIDENCE IPR2023-00558; Petitioner’s Presentation, #73

Claim 15: An Electric Motor Having “A Maximum Continuous Power Output of

About 1750 Brake Horsepower or More”

» Petition Grounds 5A-5B: Gardner
discloses this element

Pet. (Paper 1) at 9, 61-64; Ex. 1002 (Durham Decl.) 1 146; see also POR (Paper 11) at 49-52; Pet. Reply (Paper 14) at 23; PO Surreply (Paper 15) at 23-24



DEMONSTRATIVE EXHIBIT — NOT EVIDENCE IPR2023-00558; Petitioner’s Presentation, #74

Claim 15: An Electric Motor Having “A Maximum Continuous Power Output of

About 1750 Brake Horsepower or More”

« Coli discloses claim 15 » Petitioner’s expert: a POSITA would
understand Coli’'s disclosure as
“continuous”

Ex. 1005 (Coli) at [0049]; Ex. 1002 (Durham Decl.) § 203; see also Pet. (Paper 1) at 44; Pet. Reply (Paper 14) at 24-25



DEMONSTRATIVE EXHIBIT — NOT EVIDENCE IPR2023-00558; Petitioner’s Presentation, #75

Claim 15: An Electric Motor Having “A Maximum Continuous Power Output of

About 1750 Brake Horsepower or More”

e Coli discloses claim 15

— PO: “continuous” requires some period of time
« PO: "along period of time” (POR at 52; Ex. 2002 (Nikolaou Decl. 1112))
« The duration of the fracturing operation

— Coli discloses operating at 2500 hp “during fracturing operation”

Ex. 1005 (Coli) at cl. 28; see also Pet. Reply (Paper 14) at 24-25



DEMONSTRATIVE EXHIBIT — NOT EVIDENCE IPR2023-00558; Petitioner’s Presentation, #76

Claim 16: An Electric Motor Having a “Maximum Continuous Torque of About 8750

Ib-ft or More”

» Coli discloses claim 16 » Petitioner’s expert: a POSITA would
understand Coli’'s disclosure as
“continuous”

Ex. 1005 (Coli) at [0011], cl. 27; Ex. 1002 (Durham Decl.) 1 204; see also Pet. (Paper 1) at 44-45; Pet. Reply (Paper 14) at 25



