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Summary of Grounds

2Institution Decision at 7; Petition at 16. DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

U.S Well Services LLC, EX. 2005, Halliburton Energy Services, Inc. v. U.S. Well Services, LLC, IPR2023-00558, page 002
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Roadmap
 Claims 7-16: Prior art does not render obvious “a variable frequency drive” “having 

heat sinks having thermal sensors”
• Ground 1 is deficient because the Petition failed to show that Toshiba inherently discloses a 

VFD having a heat sink having a thermal sensor

• Ground 3 is deficient for two reasons:

– Petitioner failed to prove one would combine Coli and Loucks.

– Petitioner’s proposed combination does not render obvious “a variable frequency drive” “having heat 
sinks having thermal sensors”

 Claims 1-6: Prior art does not render obvious “electric motor diagnostics”
• Grounds 1 and 2: None of the prior art discloses multiple “electric motor diagnostics”

• Ground 1: A POSITA would not have combined Coli and Toshiba

 Dependent Claims
• Claim 13: Prior art does not render obvious “truck having 5 or more axles”

• Claims 15-16: Prior art does not render obvious “maximum continuous [horsepower/torque]”
3DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

U.S Well Services LLC, EX. 2005, Halliburton Energy Services, Inc. v. U.S. Well Services, LLC, IPR2023-00558, page 003
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Claims 7-16:
Grounds 1 and 3

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

U.S Well Services LLC, EX. 2005, Halliburton Energy Services, Inc. v. U.S. Well Services, LLC, IPR2023-00558, page 004
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Claim 7: “heat sink having thermal sensors”

5’870 patent (EX-1001, claim 7) (annotated). DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

U.S Well Services LLC, EX. 2005, Halliburton Energy Services, Inc. v. U.S. Well Services, LLC, IPR2023-00558, page 005
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Claims 7-16:
Coli + Toshiba (Ground 1)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

U.S Well Services LLC, EX. 2005, Halliburton Energy Services, Inc. v. U.S. Well Services, LLC, IPR2023-00558, page 006
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Toshiba Manual

Toshiba Manual is Silent Regarding Heat Sink Having A Thermal Sensor

7Toshiba Manual (EX-1006 at 14 (top) and 180 (bottom)); PO Resp. at 14.

Claim Language

"heat sinks having thermal sensors"

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

U.S Well Services LLC, EX. 2005, Halliburton Energy Services, Inc. v. U.S. Well Services, LLC, IPR2023-00558, page 007
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Dr. Durham Declaration (paragraph 186)Petition

A POSITA would further understand that in 
order to protect against overheat, the 
heatsink would necessarily have sensors 
which would report to the CPU 
(microprocessor) temperature data.

A POSITA would have understood that the 
heat sink would necessarily have sensors 
(e.g., thermistors) to report the temperature 
measurements to the CPU (i.e., 
microprocessor). Ex. 1002, ¶186.

Petitioner Argued Only That This Feature was Inherent in 
Toshiba Manual (EX-1006)

8

Claim Language

"heat sinks having thermal sensors"

Petition at 37–38 (left) (annotated); Durham Dec. (EX-1002 at ¶186) (right) (annotated); PO Sur-Reply at 2.
DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

U.S Well Services LLC, EX. 2005, Halliburton Energy Services, Inc. v. U.S. Well Services, LLC, IPR2023-00558, page 008



© 2024 Winston & Strawn LLP

Institution DecisionClaim Language

"heat sinks having 
thermal sensors"

The Board Rejected Petitioner’s Inherency Argument

9Institution Decision at 26. DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

U.S Well Services LLC, EX. 2005, Halliburton Energy Services, Inc. v. U.S. Well Services, LLC, IPR2023-00558, page 009
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LoucksClaim Language

"heat sinks having 
thermal sensors"

Loucks Teaches Thermal Sensors in Various Locations

10

Nikolaou Declaration

Loucks (EX-1009 at [0003]); Nikolaou Dec. (EX-2002 at ¶68); PO Resp. at 16. DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

U.S Well Services LLC, EX. 2005, Halliburton Energy Services, Inc. v. U.S. Well Services, LLC, IPR2023-00558, page 010
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Petitioner ReplyPetition

To the extent the Board maintains that 
Toshiba Manual does not disclose that
its heat sink has thermal sensors, a POSITA 
would have deemed that obvious.

A POSITA would have understood that the 
heat sink would necessarily have sensors 
(e.g., thermistors) to report the temperature 
measurements to the CPU (i.e., 
microprocessor). Ex. 1002, ¶186.

Petitioner’s New Obviousness Arguments are Untimely

11

Claim Language

"heat sinks having thermal sensors"

Petition at 37–38 (annotated); Petitioner’s Reply at 16 (annotated); PO Sur-Reply at 3–4. DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

U.S Well Services LLC, EX. 2005, Halliburton Energy Services, Inc. v. U.S. Well Services, LLC, IPR2023-00558, page 011
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Petitioner’s New Obviousness Arguments are Untimely

12Institution Decision at 6–7; PO Sur-Reply 3–4. DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

U.S Well Services LLC, EX. 2005, Halliburton Energy Services, Inc. v. U.S. Well Services, LLC, IPR2023-00558, page 012
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Petitioner Reply

Petitioner’s New Obviousness Arguments are Untimely

13

Claim Language

"heat sinks having thermal sensors"

Petitioner’s Reply at 14–15 (annotated); PO Sur-Reply 3–4. DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

U.S Well Services LLC, EX. 2005, Halliburton Energy Services, Inc. v. U.S. Well Services, LLC, IPR2023-00558, page 013
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Petitioner’s New 
Obviousness Arguments 
are Untimely

14Petitioner’s Reply at 15 (annotated); PO Sur-Reply 3–4. DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

U.S Well Services LLC, EX. 2005, Halliburton Energy Services, Inc. v. U.S. Well Services, LLC, IPR2023-00558, page 014
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15

Claims 7-16:
Coli + Loucks (Ground 3)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

U.S Well Services LLC, EX. 2005, Halliburton Energy Services, Inc. v. U.S. Well Services, LLC, IPR2023-00558, page 015
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A POSITA Would Not Have Combined
Coli and Loucks

16DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

U.S Well Services LLC, EX. 2005, Halliburton Energy Services, Inc. v. U.S. Well Services, LLC, IPR2023-00558, page 016
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Petitioner Bears the Burden to Show Prior Art is Analogous

17

Institution Decision

Institution Decision at 31. DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

U.S Well Services LLC, EX. 2005, Halliburton Energy Services, Inc. v. U.S. Well Services, LLC, IPR2023-00558, page 017
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In re Bigio, 381 F. 3d 1320, 1325 (Fed. Cir. 2004).

Two separate tests define the scope of analogous
prior art: (1) whether the art is from the same field
of endeavor, regardless of the problem addressed
and, (2) if the reference is not within the field of
the inventor’s endeavor, whether the reference still
is reasonably pertinent to the particular problem
with which the inventor is involved.

18DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

U.S Well Services LLC, EX. 2005, Halliburton Energy Services, Inc. v. U.S. Well Services, LLC, IPR2023-00558, page 018
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The PTAB Correctly Determined That Loucks Fails the Field of 
Endeavor Test

19Institution Decision at 41.

Institution Decision

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

U.S Well Services LLC, EX. 2005, Halliburton Energy Services, Inc. v. U.S. Well Services, LLC, IPR2023-00558, page 019
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Petitioner’s Argument is Unsupported by Evidence

20

Petitioner’s Reply

The ’870 Patent addresses implementing VFDs and electric motors in the field of
hydraulic fracturing. Ex.1001, 1:24-26, 2:5-7, 4:8-25; Ex.1002, ¶¶ 40-41. Prior art
techniques for implementing VFDs and electric motors in other fields, including those
of Loucks, would have been reasonably pertinent to that problem.

Durham Declaration (EX-1002 at ¶ 40) (annotated).

Petitioner’s Reply at 17 (top) (annotated); Durham Dec. (EX-1002 at ¶40) (below) (annotated);
PO Sur-Reply at 7–11 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

U.S Well Services LLC, EX. 2005, Halliburton Energy Services, Inc. v. U.S. Well Services, LLC, IPR2023-00558, page 020
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Nikolaou Declaration (EX-2002 at ¶¶ 101 & 102) (annotated).

Dr. Nikolaou’s Testimony for Why Loucks is Non-Analogous Stands Unrebutted

21Nikolaou Dec. (EX-2002 at ¶101–102), PO Resp. at 30. DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

U.S Well Services LLC, EX. 2005, Halliburton Energy Services, Inc. v. U.S. Well Services, LLC, IPR2023-00558, page 021
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Coli Teaches Away From Using Loucks’ 
Cooling Technique In Combination

22DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

U.S Well Services LLC, EX. 2005, Halliburton Energy Services, Inc. v. U.S. Well Services, LLC, IPR2023-00558, page 022
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Coli + Loucks Uses Loucks’ Cooling Efficiency Monitoring Technique

23Petition at 52–54 (annotated); PO Sur-Reply at 12–13. 

Claim Language

“thermal sensors monitored by a microprocessor to prevent damage caused by excessive heat."

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

U.S Well Services LLC, EX. 2005, Halliburton Energy Services, Inc. v. U.S. Well Services, LLC, IPR2023-00558, page 023
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Coli Teaches Away From Combination With Loucks

Dr. Nikolaou (EX-2002, ¶95)

Coli (EX-1005, [0039]) (annotated); Nikolaou Dec. (EX-2002, ¶95) (annotated); PO Resp., 32. DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 24

U.S Well Services LLC, EX. 2005, Halliburton Energy Services, Inc. v. U.S. Well Services, LLC, IPR2023-00558, page 024
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Coli Teaches Away From Combination With Loucks cont.

25

Petitioner’s ReplyPrevious IPR Decision

There, Petitioner sought to combine Coli 
with U.S. Patent No. 6,116,040 (“Stark”), 
which involved a VFD for a refrigerator 
compressor and included a heat sink cooled 
by fluid refrigerant flowing through internal 
flow channels. Ex.1048, 17.

Although Dr. Durham acknowledges Stark’s 
use of a refrigerant to cool its heat sink, he 
does not explain how such refrigerant would 
be provided in the modified Coli variable 
frequency drive. . . . Petitioner does not 
explain how such coolers necessarily include 
the use of a refrigerant or how any such 
refrigerant would be used with the variable 
frequency drives.

IPR2021-01033 Final Written Decision (EX-1048 at 48) (annotated); Petitioner’s Reply at 21; PO Sur-Reply at 13.
DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

U.S Well Services LLC, EX. 2005, Halliburton Energy Services, Inc. v. U.S. Well Services, LLC, IPR2023-00558, page 025
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Coli + Loucks does not disclose a VFD 
having “a heat sink having thermal 
sensors monitored. . . to prevent 
damage caused by excessive heat.”

26DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

U.S Well Services LLC, EX. 2005, Halliburton Energy Services, Inc. v. U.S. Well Services, LLC, IPR2023-00558, page 026
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Loucks Does Not Disclose A VFD Having A Heat Sink

27

Claim Language

a VFD “having one or more power semiconductor heat sinks having heat sink thermal
sensors monitored by a microprocessor to prevent damage caused by excessive heat."

Loucks (EX-1009 at [0036], [0060]) (annotated); PO Resp. at 18–19. DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

U.S Well Services LLC, EX. 2005, Halliburton Energy Services, Inc. v. U.S. Well Services, LLC, IPR2023-00558, page 027
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Coli + Loucks is Flawed

28

Nikolaou DeclarationClaim Language

Loucks does not expressly disclose 
that its power electronics heat sink 
temperature sensor 510 monitors 
alarms for high temperature limits.

“thermal sensors monitored
by a microprocessor to

prevent damage caused
by excessive heat.”

Nikolaou Dec. (EX-2002 at ¶73) (annotated); PO Resp. at 19–20. DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

U.S Well Services LLC, EX. 2005, Halliburton Energy Services, Inc. v. U.S. Well Services, LLC, IPR2023-00558, page 028
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Coli + Loucks is Flawed

29

Claim Language

“thermal sensors monitored by a microprocessor to prevent damage caused by excessive heat."

Petition at 53–54 (annotated); PO Resp. at 33. DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

U.S Well Services LLC, EX. 2005, Halliburton Energy Services, Inc. v. U.S. Well Services, LLC, IPR2023-00558, page 029
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·
Q· I would like to turn your attention to Figure 2.
· ·Figure 2 illustrates Loucks' cooling efficiency
· ·monitoring technique.· Is that correct?
·A· Yes, but the software side, not the physical side.

Dr. Durham’s Deposition Transcript (EX-2003, 59:12-15)

Loucks’ Cooling Efficiency Monitoring Technique 

Coli (EX-1009 at [0018], Fig. 2); PO Resp. at 20. DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

U.S Well Services LLC, EX. 2005, Halliburton Energy Services, Inc. v. U.S. Well Services, LLC, IPR2023-00558, page 030
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Dr. Durham Admits That Alarm Limits Are Not Included in Loucks’ Cooling Efficiency 
Monitoring Technique

31

Claim Language

“thermal sensors monitored by a microprocessor to prevent damage caused by excessive heat."

Dr. Durham’s Deposition Transcript (EX-2003, 65:4-20) (annotated).

Q. Okay.· So the alarm limits and a high temperature limit described in
paragraph 18 are not the same limits or are even disclosed in Figure 2 of 
Loucks. Is that correct?

MS. FLANNERY:· Object to form.

A They're completely different.· They're completely different units.· You can't
compare temperature alarm limits to the baseline minus operating greater than
threshold in Figure 2.· They're just different.

BY MR. HOPKINS:

Q And when you say they're different, is it because the units that they measure
are temperature units and degrees of Celsius or Fahrenheit?· Is that correct?

A Temperature limits would be more likely than not a degree measurement.·
Nothing in Figure 2 is in units of degrees.

Durham Dep. (EX-2003, 65:4–20) (annotated); PO Resp. at 20. DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

U.S Well Services LLC, EX. 2005, Halliburton Energy Services, Inc. v. U.S. Well Services, LLC, IPR2023-00558, page 031
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Without Limits or Alarms, Coli + Loucks does not render obvious Claim

32

Claim Language

“thermal sensors monitored by a microprocessor to prevent damage caused by excessive heat."

LoucksNikolaou Declaration

At 250 the operating cooling efficiency 
indicator is compared with the baseline 
cooling efficiency and at 260 if the 
difference in cooling efficiencies exceeds 
a threshold, a notification that 
communicates results of the comparison 
between the operating cooling efficiency 
and the baseline cooling efficiency is 
provided.

Further, Loucks high temperature limits 
and alarms are not part of its cooling 
efficiency monitoring technique shown in 
Figure 2 and incorporated into Loucks 
VFD. . . . EX-1009 [0048]-[0049]. 

Nikolaou Declaration (EX-2002 at ¶74) (annotated); Loucks (EX-1009 at [0049]) (annotated); PO Resp. at 20.
DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

U.S Well Services LLC, EX. 2005, Halliburton Energy Services, Inc. v. U.S. Well Services, LLC, IPR2023-00558, page 032
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Claims 1-6:
Grounds 1 & 2

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

U.S Well Services LLC, EX. 2005, Halliburton Energy Services, Inc. v. U.S. Well Services, LLC, IPR2023-00558, page 033
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Claims 1-6:
Toshiba Manual (Ground 1)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

U.S Well Services LLC, EX. 2005, Halliburton Energy Services, Inc. v. U.S. Well Services, LLC, IPR2023-00558, page 034
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Claim 1: “variable frequency drive perform[ing] electric motor 
diagnostics”

35’870 patent (EX-1001, claim 1) (annotated). DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

U.S Well Services LLC, EX. 2005, Halliburton Energy Services, Inc. v. U.S. Well Services, LLC, IPR2023-00558, page 035
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Claim Language

“electric motor diagnostics"

Patent Owner’s ConstructionPetition

Diagnostics for an electric motor alone.The claim’s plain language does not require 
“electric motor diagnostics” to identify 
problems only with the electric motor.

Dr. Durham opined that “electric motor 
diagnostics” do not exclude diagnostics on 
the electric motor and on something else.

Claim Construction

3636Pet. Reply at 2, 4; PO Resp. at 11. DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

U.S Well Services LLC, EX. 2005, Halliburton Energy Services, Inc. v. U.S. Well Services, LLC, IPR2023-00558, page 036
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The Petition Provides No Explanation For How VFD Faults Satisfy 
“Electric Motor Diagnostics”

37

Claim Language

“variable frequency drive performing electric motor diagnostics"

Petition at 31; Durham Dec. (EX-1002 at ¶117); PO Resp. at 39. DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

U.S Well Services LLC, EX. 2005, Halliburton Energy Services, Inc. v. U.S. Well Services, LLC, IPR2023-00558, page 037



© 2024 Winston & Strawn LLP 38Nikolaou Dec. (EX-2002 at ¶59); PO Resp. at 41–42. DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Dr. Nikolaou Explains that Toshiba’s VFD Faults Are Not 
“Electric Motor Diagnostics”

U.S Well Services LLC, EX. 2005, Halliburton Energy Services, Inc. v. U.S. Well Services, LLC, IPR2023-00558, page 038



© 2024 Winston & Strawn LLP 39Nikolaou Dec. (EX-2002), ¶59; PO Resp. at 41–42.
DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

U.S Well Services LLC, EX. 2005, Halliburton Energy Services, Inc. v. U.S. Well Services, LLC, IPR2023-00558, page 039
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Dr. Nikolaou Explains that Toshiba’s VFD Faults Are Not “Electric Motor 
Diagnostics” cont.

40

Nikolaou Declaration (EX-2002 at ¶58) (annotated).

Claim Language

“variable frequency drive performing electric motor diagnostics"

Nikolaou Dec. (EX-2002 at ¶58) (annotated); PO Resp. at 40. DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

U.S Well Services LLC, EX. 2005, Halliburton Energy Services, Inc. v. U.S. Well Services, LLC, IPR2023-00558, page 040
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’870 Patent

Challenged Patent Confirms VFD Faults Are Different Than “Electric Motor 
Diagnostics”

41

Claim Language

“variable frequency drive performing electric motor diagnostics"

’870 Patent (EX-1001 at 4:20–25 and 5:42–46); PO Resp. at 31, 41. DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

U.S Well Services LLC, EX. 2005, Halliburton Energy Services, Inc. v. U.S. Well Services, LLC, IPR2023-00558, page 041



© 2024 Winston & Strawn LLP

A POSITA Would Not Have Combined

Coli and Toshiba

42DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

U.S Well Services LLC, EX. 2005, Halliburton Energy Services, Inc. v. U.S. Well Services, LLC, IPR2023-00558, page 042
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Toshiba Manual “Substitution” Argument

43

Durham DeclarationPetition

In my opinion, a POSITA would have 
been motivated to simply substitute the 
VFD of Coli for the VFD of Toshiba 
Manual that has the diagnostic 
functionality and temperature monitoring 
to prevent damage, without affecting the 
other functionalities of Coli.

A POSITA would have been motivated to 
use the VFD described in Toshiba 
Manual as the variable frequency drive in 
Coli, or to enhance the Coli VFD with 
the features taught by Toshiba Manual. 
Ex. 1002, ¶¶148-158.

Petition at 23 (annotated); Durham Dec. (EX-1002 at ¶155) (annotated); PO Resp. at 22 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

U.S Well Services LLC, EX. 2005, Halliburton Energy Services, Inc. v. U.S. Well Services, LLC, IPR2023-00558, page 043
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The “Substitution” Argument is Flawed

44

Nikolaou DeclarationPatent Owner Response

[T]he Toshiba G7 VFD only provides a 
maximum of around 800 horsepower to 
an electric motor and pump. This 800-
horsepower maximum is insufficient to 
power the “present system” in Coli that 
requires “2500 hp” delivered directly to 
each pump.

[D]uring his deposition, Dr. Durham 
admitted that a POSITA could not simply 
substitute Coli’s VFD for the VFD 
described in the Toshiba Manual.
Toshiba’s VFD lacks the necessary 
horsepower requirements for Coli’s pump–
–that is, a “true 2500 hp” to each pump.

PO Resp. at 22; Nikolaou Dec. (EX-2002 at ¶78) (internal citations omitted). DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

U.S Well Services LLC, EX. 2005, Halliburton Energy Services, Inc. v. U.S. Well Services, LLC, IPR2023-00558, page 044
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The “Substitution” Argument is Flawed

45Coli (EX-1005 at [0049]); PO Resp. at 22–23 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

U.S Well Services LLC, EX. 2005, Halliburton Energy Services, Inc. v. U.S. Well Services, LLC, IPR2023-00558, page 045
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The “Substitution” Argument is Flawed

46EX-1047 at 1; PO Resp. at 22–23 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

U.S Well Services LLC, EX. 2005, Halliburton Energy Services, Inc. v. U.S. Well Services, LLC, IPR2023-00558, page 046
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Dr. Durham Admits Substitution Fails

47

Durham Deposition Transcript (EX-2003, 92:18-93:8) (annotated) Durham Declaration (EX-1002 at ¶ 155) (annotated).

BY MR. HOPKINS:

Q So you could use a motor providing 2400 
true horsepower with a Toshiba GX7, with a 
single GX7 ASD. Is that correct?

MS. FLANNERY: Object to form.

A We don't have enough data to answer your
question the way you asked it.

BY MR. HOPKINS:

Q Let's turn back to paragraph 155. Do you 
have enough data to determine whether a 
POSITA would have been motivated to simply 
substitute the VFD in Coli for a single 
VFD of Toshiba in the Toshiba Manual?

A No.

155. In my opinion, a POSITA
would have been motivated to simply
substitute the VFD of Coli for the VFD
of Toshiba Manual that has the
diagnostic functionality and temperature
monitoring to prevent damage, without
affecting the other functionalities of
Coli.

Durham Dep. (EX-2003, 92:18–93:8); Durham Dec. (EX-1002, ¶155); PO Resp. at 24–25 (left); PO Sur-Reply at 20 (right).
DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

U.S Well Services LLC, EX. 2005, Halliburton Energy Services, Inc. v. U.S. Well Services, LLC, IPR2023-00558, page 047
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Dr. Durham Admits Substitution Fails

48

Durham Deposition Transcript; (EX-2003, 89:13-20) (annotated).

Q So the example provided in Coli that requires
the present system to deliver a true 2500
horsepower directly to each pump could not be
used with a single Toshiba GX7 described in
Exhibit 1006 and 1047. Is that correct?

A Yes, that specific embodiment and limited the
GX7 to a single one as specified in 1047 and
1006, they would not work.

Durham Dep. (EX-2003, 89:13–20); PO Resp. at 23. DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

U.S Well Services LLC, EX. 2005, Halliburton Energy Services, Inc. v. U.S. Well Services, LLC, IPR2023-00558, page 048
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Toshiba Teaches Away From Coli + Toshiba

49

Nikolaou Declaration

83. Further, Toshiba specifically teaches away from using the G7 ASD with a motor, like 
the one in Coli, that has a power rating higher than the rated output:

Do not use an ASD with a motor that has a power rating that is higher than the rated output of the ASD.
Ex. 1006, 24; see Ex. 2003, 18:21-19:5. It is my opinion that a POSITA would have 
understood such a warning to teach against using Toshiba’s VFD with Coli’s electric motor 
and pump.

Toshiba

Toshiba Manual (EX-1006 at 24); Nikolaou Dec. (EX-2002, ¶83); PO Resp. at 23–24. DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

U.S Well Services LLC, EX. 2005, Halliburton Energy Services, Inc. v. U.S. Well Services, LLC, IPR2023-00558, page 049
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New Coli + Toshiba Argument is Untimely

50

Petitioner’s ReplyPetition

A POSITA would understand how to 
combine the references’ teachings 
without focusing on whether a single 
Toshiba VFD could be used with Coli’s 
2500-hp pump. And a POSITA would 
understand how to run multiple Toshiba 
VFDs in parallel to achieve the desired 
horsepower.

A POSITA would have been motivated to 
use the VFD described in Toshiba 
Manual as the variable frequency drive in 
Coli, or to enhance the Coli VFD with 
the features taught by Toshiba Manual. 
Ex. 1002, ¶¶148-158.

Petition at 23 (annotated); Petitioner’s Reply at 9 (annotated)
PO Sur-Reply at 19–21. DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

U.S Well Services LLC, EX. 2005, Halliburton Energy Services, Inc. v. U.S. Well Services, LLC, IPR2023-00558, page 050
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Petitioner’s Reply Not Responsive

Petitioner’s ReplyPatent Owner’s Response

A POSITA would understand how to 
combine the references’ teachings 
without focusing on whether a single 
Toshiba VFD could be used with Coli’s 
2500-hp pump. And a POSITA would 
understand how to run multiple Toshiba 
VFDs in parallel to achieve the desired 
horsepower.

Given this warning in Toshiba Manual, a 
POSITA would have understood that the 
Toshiba Manual teaches away from 
simply substituting the VFD of Coli for 
the VFD of Toshiba Manual. EX-2002,
¶ 84.

PO Resp. at 25 (annotated); Petitioner’s Reply at 9 (annotated)
POR Sur-Reply at 19–21.

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 51
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Toshiba Manual “Features” Argument

52

Durham DeclarationPetition

Alternatively, a POSITA would have been motivated to 
enhance the VFD of Coli with the diagnostic and 
temperature monitoring/protection functionality of 
Toshiba Manual because such an improvement 
represents the mere application of a known technique 
(i.e., the fault detection and temperature 
monitoring/protection including heat sinks of Toshiba 
Manual) to predictably improve a similar system (i.e., 
the VFD of Coli) in the same way.

A POSITA would have 
been motivated to use the 
VFD described in Toshiba 
Manual as the variable 
frequency drive in Coli, or 
to enhance the Coli VFD 
with the features taught by 
Toshiba Manual. Ex. 1002, 
¶¶148-158.

Petition at 23 (annotated); Durham Dec. (EX-1002, ¶156) (annotated);
PO Resp. at 25–27. DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

U.S Well Services LLC, EX. 2005, Halliburton Energy Services, Inc. v. U.S. Well Services, LLC, IPR2023-00558, page 052
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The “Features” Argument is Unsupported
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Nikolaou DeclarationPatent Owner Response

But Dr. Durham cites little to no evidence in most 
of the above rationales so I cannot understand his 
basis for making such statements. . . . There is no 
evidence cited that, as Dr. Durham suggests, shows 
these faults “prevent damage to the electric motor.” 
For the remaining paragraphs, Dr. Durham cites no 
evidence nor provides any explanation.

By making conclusory 
statements, Dr. Durham’s 
expert testimony provides little 
to no probative value beyond 
Petitioner’s attorney argument.

PO Resp. at 27; Nikolaou Dec. (EX-2002 at ¶87). DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

U.S Well Services LLC, EX. 2005, Halliburton Energy Services, Inc. v. U.S. Well Services, LLC, IPR2023-00558, page 053



© 2024 Winston & Strawn LLP

Claims 1-6:
Horikoshi (Ground 2)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
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“[E]lectric motor diagnostics” is Plural

Claim Language

“variable frequency drive performing electric motor diagnostics”

Institution Decision

Institution Decision at 21. DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 55

U.S Well Services LLC, EX. 2005, Halliburton Energy Services, Inc. v. U.S. Well Services, LLC, IPR2023-00558, page 055



© 2024 Winston & Strawn LLP

Petitioner’s Reply

Claim Language

“variable frequency drive performing electric motor diagnostics”

Petitioner Admits That Horikoshi Discloses a Single 
“Diagnostic”

Petitioner’s Reply at 5; PO Sur-Reply at 15. DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 56
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Institution DecisionClaim Language

We therefore presently conclude that 
Toshiba Manual teaches performance 
of electric motor diagnostics (plural) 
as recited in claim 1.

“variable frequency drive 
performing electric motor 
diagnostics”

Claim Construction: “electric motor diagnostics”

• There is no dispute that “electric motor diagnostics” is plural
• The parties dispute what constitutes what satisfies the claimed “electric motor 

diagnostics”
• Patent Owner: Multiple “electric motor diagnostics”

• Petition: A single “electric motor diagnostic” performed multiple times

Institution Decision at 21. DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 57
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Petitioner’s Reply

Claim Language

“variable frequency drive performing electric motor diagnostics”

Claim Construction: “electric motor diagnostics”

Petitioner’s Reply at 4. DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 58
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’870 Patent

Claim Language

“variable frequency drive performing electric motor diagnostics”

Claim Construction: “electric motor diagnostics”

’870 Patent (EX-1001 at 4:20–25); PO Resp. at 31; PO Sur-Reply. at 16. DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 59
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Dr. Nikolaou Confirms That Horikoshi Discloses a Single 
Diagnostic

Nikolaou DeclarationClaim Language

61. Claims 1 and 4 require “electric
motor diagnostics” (plural). Horikoshi,
however, discloses only a single, electric 
motor diagnostic to detecting a ground fault
and a phase-to-phase short circuit by
distinguishing one from the other.” EX-
1008, Abstract, [0011], [0012]. Specifically,
Horikoshi refers to a single fault diagnostic
for an electric motor

“variable frequency drive performing 
electric motor diagnostics”

Nikolaou Dec. (EX-2002 at ¶61); PO Resp. at 44. DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 60
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Horikoshi “Multiple Performance” Argument Untimeliness

61

Petitioner Reply

Horikoshi also discloses “plural” “electric motor diagnostics” because it 
discloses performing its electric motor diagnostic multiple times. Horikoshi
performs its “fault diagnostic function” “during operation,” Ex.1008, ¶11, so 
Horikoshi must perform the fault diagnostic more than once over the life of 
the VFD, Ex.1002, ¶¶86, 129, 215-217.

Claim Language

“variable frequency drive performing electric motor diagnostics"

Petitioner’s Reply at 5 (annotated). DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

U.S Well Services LLC, EX. 2005, Halliburton Energy Services, Inc. v. U.S. Well Services, LLC, IPR2023-00558, page 061



© 2024 Winston & Strawn LLP

Petitioner’s Construction is Inconsistent with Specification

62

’870 Patent

Claim Language

“variable frequency drive performing electric motor diagnostics"

’870 Patent (EX-1001 at 4:20–23). PO Resp. at 31. DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
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Claim 13

63DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
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Claim 13

’870 patent (EX-1001, claim 13) (annotated). DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 64
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Petitioner Mapped Coli’s Truck-Trailor to the Claimed “Truck”

65Petition at 42. DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
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A Claimed “Truck”

’870 patent (Ex. 1001, claim 13 (above), claim 1 (below)) (annotated). DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 66
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Claim Language: “a truck”
Nikolaou Declaration (EX-2002 at ¶¶ 104, 107) (annotated).

* * * 

Nikolaou Dec. (EX-2002 at ¶¶ 104, 107); PO Resp. at 45. DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 67
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Petitioner’s Remaining Obviousness Rationales for the Claimed 
“Truck” are Deficient
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Petitioner’s Remaining Obviousness Rationales for the Claimed 
“Truck” are Deficient

69

Durham DeclarationPetition

200. Furthermore, a POSITA would have 
understood that the number of axles used on a 
vehicle is a simple design choice, with the 
number of axles to use being determined based 
on the amount of load that is supported by the 
axles. I further understand that the Board found 
a substantially similar claim of the ’601 Patent 
to be disclosed by Coli. Ex. 1048 at 43.  
Accordingly, Coli discloses or at least renders 
obvious claim 13.

Furthermore, a POSITA would have understood 
that the number of axles used on a vehicle is a 
simple design choice, with the number of axles 
to use being determined based on the amount
of load that is supported by the axles.
Ex. 1002, ¶200.

Petition at 42–43; Durham Dec. (EX-1002 at ¶200); PO Resp. at 48–49. DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
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© 2024 Winston & Strawn LLP

Claims 15 & 16

70DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
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Claims 15 & 16

71’870 patent (EX-1001, claim 15 (above), claim 16 (below)). DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
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Petitioner’s Evidence for Coli Teaching Claims 15 and 16

72Coli (EX-1005 at [0011] (bottom), [0049] (top)); Petition at 44. DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
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“Maximum” is not  “maximum continuous”

73EX-1047 at 1; PO Resp. at 52. DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
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Claim Language

“maximum continuous power” “maximum continuous torque”

Durham Deposition (EX-2003, 42:4–14, 44:9–12, 42:17–43:1, 44:15–18) (objection omitted).

Q Does an ASD have a maximum current range that’s different
for continuous operation versus a maximum current range
generally?

A There are, just like motors, this particular ASD has
different current ranges for different amount of times.

Q So would motors have similar limits on how much they could
run continuously versus how much they could run as a
maximum?

A Yes.

Durham Dep. (EX-2003, 42:17–43:1, 44:15–18) (objection omitted); PO Resp. at 51. DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 74
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Conclusion
 Claims 7-16: Prior art does not render obvious “a variable frequency drive” “having 

heat sinks having thermal sensors”
• Ground 1 is deficient because the Petition failed to show that Toshiba inherently discloses a 

VFD having a heat sink having a thermal sensor

• Ground 3 is deficient for two reasons:

– Petitioner failed to prove one would combine Coli and Loucks.

– Petitioner’s proposed combination render Petitioner’s proposed combination does not render obvious 
“a variable frequency drive” “having heat sinks having thermal sensors”

 Claims 1-6: Prior art does not render obvious “electric motor diagnostics”
• Grounds 1 and 2: None of the prior art discloses multiple “electric motor diagnostics”

• Ground 1: A POSITA would not have combined Coli and Toshiba

 Dependent Claims
• Claim 13: Prior art does not render obvious a “truck having 5 or more axles”

• Claims 15-16: Prior art does not render obvious “maximum continuous [horsepower/torque]”
75DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
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Extra Slides

76DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
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Petitioner ReplyPetition

He lists several examples of the 
diagnostics, including overload 
and over-current protection, and 
the possible causes of each fault 
relating to preventing damage an 
electric motor.

The diagnostics includes a “fault 
screen” that “identifies the 
active Fault.” Id. at 182–186 
(Table 12, containing a list of 5 
pages of faults that are 
diagnosed).

Petitioner’s New Electric Motor Damage Argument

77

Claim Language

“variable frequency drive performing electric motor diagnostics"

Petition at 31 (annotated); Petitioner’s Reply at 7 (annotated). DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
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Nikolaou’s Opinion re Inherency Argument is Unrebutted

78

Durham DeclarationNikolaou Declaration

In order for the CPU to control the cooling fans of 
the VFD in “automatic” mode, it would be necessary
to have temperature data supplied to the 
microprocessor so it could determine when to turn 
the fans on (supply additional cooling) or off 
(conserve energy when not needed).

Durham, however, does not show that Toshiba’s 
thermistor is located on the claimed “heat sink” or 
advance any argument about why it would be 
obvious for the “heat sink” to have a “thermal 
sensor.” In my opinion that, having reviewed 
Toshiba Manual in its entirety, Toshiba Manual does 
not disclose that its internal thermal sensor is 
necessarily located on a heat sink. 

Claim Language

"heat sinks having thermal sensors"

Nikolaou Dec. (EX-2002 at ¶64) (annotated); Durham Dec. (EX-1002 at ¶186) (annotated); PO Resp. at 14. DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
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Apple Inc. v. Andrea Elecs. Corp., 949 F.3d 697, 705-06 (Fed. Cir. 2020).

Therefore, in determining whether [Petitioner]
appropriately advanced its arguments . . . we must
consider: [1] whether the petitioner's reply brief is
responsive to arguments originally raised in its
petition; or [2] whether the reply arguments are
responsive to arguments raised in the patent owner's
response brief.

79DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
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Netflix, Inc. v. DivX, LLC, 84 F.4th 1371, 1381 (Fed. Cir. 2023).

80

“Petitioner never raised this potential argument in
its petition, and the Board correctly declined to
assume that such an argument had been raised.”

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
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Petitioner ReplyPatent Owner’s Response

To the extent the Board maintains that 
Toshiba Manual does not disclose that
its heat sink has thermal sensors, a POSITA 
would have deemed that obvious.

Petitioner identifies no evidence that 
Toshiba’s thermistor is located on the heat 
sink. Instead, it cites only Dr. Durham’s 
conclusory testimony in asserting that the 
heat sinks “would necessarily have sensors 
(e.g., thermistors) to report the temperature
measurements.”

Claim Language

"heat sinks having thermal sensors"

New Obviousness Argument is Not Responsive

81PO Resp. at 13–14 (annotated); Petitioner’s Reply at 16 (annotated). DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
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Toshiba New Table Evidence is Untimely

82

Petitioner’s ReplyInstitution Decision

Moreover, the drawings and equipment list 
for Toshiba’s VFD refer to the only 
thermistor in that device as the “heatsink
thermistor.” 
* * *
Ex.1007pt.2, 251 (excerpt highlighted 
above), 264, 279-80; see also Ex.1002, 
¶120.

Toshiba Manual was publicly accessible 
from the Toshiba website at least by
December 7, 2010, the date it was archived 
by the Internet Archive Wayback
Machine. Ex. 1007, (Internet Archive Decl.) 
at 1, 25 (sponsoring Exhibit 1006).

Claim Language

"heat sinks having thermal sensors"

Petition at 10 (annotated); Petitioner’s Reply at 15 (annotated); PO Sur-Reply at 3–4. DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
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Patent Owner Sur-ReplyPetitioner Reply

Petitioner’s New Obviousness Argument is Faulty

83

Claim Language

"heat sinks having thermal sensors"

Petitioner’s Reply at 16 (annotated); PO Sur-Reply at 5–6. DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
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Loucks is Not Analogous Art

84

Petitioner’s ReplyPetition

The ’870 Patent addresses implementing 
VFDs and electric motors in the field of 
hydraulic fracturing. Ex.1001, 1:24-26, 
2:5-7, 4:8-25; Ex.1002, ¶¶ 40-41. Prior 
art techniques for implementing VFDs 
and electric motors in other fields, 
including those of Loucks, would have 
been reasonably pertinent to that 
problem.

Loucks teaches techniques for improved 
“cooling efficiency” and applies
those techniques to “any device that 
consumes electrical energy and exhausts 
waste heat” including “variable or 
adjustable frequency drives.”

Petition at 52 (annotated); Petitioner’s Reply at 17 (annotated); PO Sur-Reply at 9. DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
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Petitioner’s Argument is Unsupported by Evidence

85

Petitioner’s ReplyPatent Owner’s Response

The ’870 Patent addresses implementing 
VFDs and electric motors in the field of 
hydraulic fracturing. Ex.1001, 1:24-26, 
2:5-7, 4:8-25; Ex.1002, ¶¶ 40-41. Prior 
art techniques for implementing VFDs 
and electric motors in other fields, 
including those of Loucks, would have 
been reasonably pertinent to that 
problem.

Because Loucks does not describe any 
portable equipment, Dr. Nikolaou 
explains that that an inventor considering 
the problem addressed in the ’870 patent 
would not be motivated to turn to 
Loucks…

Patent Owner’s Response at 30 (annotated); Petitioner’s Reply at 17 (annotated). DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
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Durham Declaration (EX-1002 at ¶¶ 132, 234-235) (annotated).

Petitioner’s Argument is Unsupported by Evidence

86

132. Loucks teaches that the cooling calculations are applied to various electrical equipment including
“transformers, circuit breakers, uninterruptible power supplies (UPSs) or variable frequency drive.” . . . Accordingly, in
my opinion, a POSITA would have understood that Loucks teaches a method for preventing damage to electrical
equipment due to overheat.

234. Loucks teaches that its cooling efficiency calculation method is directly applicable to electrical equipment such
as “transformers, circuit breakers, uninterruptible power supplies (UPSs) or variable frequency drives (VFDs).” Ex. 1009,
[0036]. . . . As would have been well known to a POSITA, “cooling problems . . . can contribute to electrical equipment
malfunction or accelerated degradation since overheated equipment does not operate as effectively as equipment
operating at acceptable temperature limits.” Ex. 1009, [0003]; see also supra Section VIII.C

235. . . . [I]t was well understood that power semiconductor components of a VFD require cooling to prevent
damage caused by overheating, a problem addressed by the use of heat sinks long before the ’870 Patent. See supra
Section VIII. Particularly in view of Loucks’ applications to VFDs, a POSITA would have been motivated to look to
Loucks’ heat sinks and temperature sensors and employ Loucks’ cooling efficiency monitoring techniques to “detect
problems” with Coli’s VFD “before temperatures reach alarm limits” and to ensure that it does not “malfunction” or
suffer from “accelerated equipment degradation and early failure.” Ex. 1009, [0018].

Petitioner’s Reply at 17; Sur-Reply at 9. DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
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’870 Patent’s Problem Is Not Implementing VFDs

87

Durham Deposition Transcript (EX-2003, 10:13-11:4) (annotated) ’870 Patent (EX-1001 at 4:10-16)

Q And did I hear you correctly that you
said it was a 3 horsepower variable
frequency?

A Yes, yes. And I would clarify that
that's the smallest one that I've done
where it was an individual ASD. You 
almost can't buy an appliance anymore 
without a direct drive variable 
frequency drive on it.

Q What kind of appliances have ASDs and
variable frequency drives?

A Washers, dryers, refrigerators,
freezers, air conditioners, pool
pumps. You can go down the list
Almost all appliances now that have 
motors have at least as an option a
direct drive pulse-width modulated
variable frequency drive.

For example, as far as hardware is
concerned, the VFD can include
packaging receiving a high rating by the
National Electrical Manufacturers 
Association (such as nema 1 packaging),
and power semiconductor heat sinks
having one or more thermal sensors
monitored by a microprocessor to
prevent semiconductor damage caused
by excessive heat .

PO Resp. at 31. DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
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Loucks is Not Analogous Because it is Not Portable

88

Q Okay.· All right. Does the '870 patent say that the pumps or the 
motors or the VFDs have to be portable?

A There was reference to these things. And frankly, I would have to go
through the patent again in detail to tell whether something is
portable or not. For example, a moment ago you asked me about
portability of equipment and what this meant, using the trailer and
there are other places where this issues touched upon. So I can
answer that if given enough time to go through all the details of
this, what is portable or what is not. But the basic idea for having 
a trailer attached to a truck and having ways to move things around 
is essential in this patent.

Nikolaou Deposition (EX-1054, 118:22-120:2) (objection omitted)

PO Sur-Reply at 10. DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
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Loucks is Not Analogous Because it is Not Portable

89

Q Does Loucks state whether the equipment that was shown in Figure 1 
and Figure 5 that we looked at a few minutes ago, does that state
whether that equipment is portable?

A Let me look again really quickly, if I may. (Reviewing.)

Q Just let me know what portion of Loucks your reading.

A Talking about which equipment being portable, the one we looked at
in Figure 5.

Q Figure 1 and Figure 5 is particularly what I am interested in.

A Figure 1 is the room and it's -- everything is there in the room,
all that equipment. So this is not something that is easily 
portable. Of course, you can always, with enough effort, move things
around. So that is the thing there. Mainly, this is not designed for 
portability.

Nikolaou Deposition (EX-1054, 178:20-179:19).

PO Sur-Reply at 10. DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
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’870 Patent’s Problem Is Not Implementing VFDs

90

Durham DeclarationInstitution Decision

73. By the early 2000s, installations 
of large ASDs in petroleum and chemical 
operations became so ubiquitous that 
industry recognized a need for 
standardization.

… and one particular aspect of that 
problem was how to use a VFD to drive 
the electric motors. See Ex. 1001, 1:24–
26, 1:52–54, 2:5–7, 2:21–22, 4:8–25. 
Loucks is reasonably pertinent to those 
problems, because it discusses the need 
to cool VFDs and provide methods for 
doing so.

Institution Decision at 42; Durham Dec. (EX-1002 at ¶73); PO Sur-Reply at 8. DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
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SAS Institute, Inc. v. Iancu, 138 S. Ct 1348 at 1356

[T]he petitioner’s petition, not the Director’s
discretion, is supposed to guide the life of the
litigation.

91DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
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New Loucks Theory is Not Responsive
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Claim Language

“thermal sensors monitored by a microprocessor to prevent damage caused by excessive heat."

Petitioner’s ReplyPatent Owner’s Response

Thus, paragraph 18 simply confirms that 
Loucks’ methods monitor the sensor 510 to 
prevent damage that could result from 
excessive heat if the alarms or limits were 
reached.

But, Petitioner’s Expert Dr. Durham, 
admitted under cross examination that 
Loucks high temperature limits and alarms 
are not part of its “cooling efficiency 
monitoring technique” as shown in Figure 2 
and incorporated into its VFD:

Patent Owner’s Response at 20 (annotated); Petitioner’s Reply at 13 (annotated). DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
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117. Toshiba Manual discloses numerous
examples of electric motor diagnostics. Toshiba
Manual expressly discloses that the Electronic
Operator Interface (EOI) (a touchscreen interface,
shown in green above) “may be used to monitor
system functions, input data into the system, or
perform diagnostics.” Ex. 1006 at 43. The diagnostics
includes a “fault screen” that “identifies the active
Fault.” Ex. 1006 at 182–186 (Table 12, containing a
list of 5 pages of faults that are diagnosed). Examples
of motor diagnostics used to protect the connected
motor disclosed in Toshiba Manual include:

• [Bulleted list of faults]
. . .

These diagnostic functions result in an alarm or trip
condition on the ASD. Toshiba Manual describes
alarms and trips:

[quote describing alarm and trip condition
functionality]

Ex. 1006, at 179.

150. Toshiba Manual, entitled “G7
Adjustable Speed Drive Operation Manual,”
contains a description and details regarding the
functionality, and schematics of a quintessential
VFD. Ex. 1006. Toshiba Manual provides
numerous examples of electric motor
diagnostics, including overload protection, over-
current protection, electronic thermal protection,
overheat, overcurrent stall level, motor 150%
OL time limit, short circuit test, over-torque trip,
and earth fault trip. Ex. 1006 at 19, 22, 160, 161,
162, 163, 166, 180. The diagnostics further
includes a “fault screen” that “identifies the
active Fault.” Ex. 1006 at 182-186 (Table 12).
Toshiba Manual further discloses the use of
alarms to indicate that “a Fault is imminent if
existing operating conditions continue
unchanged.” Ex. 1006 at 179.

Durham Dec. (EX-1002 at ¶¶117, 150) (annotated); PO Resp. 38. DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
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118. As discussed above, certain diagnostic actions result in a trip. Table
12 from Ex. 1006 shows several trip conditions and possible causes. Included
in this table as it relates to preventing damage to an electric motor are the
following:

Ex. 1006, at 82–84 (Table 12). 

Possible CausesFault Screen Display

Ground Fault at the motorEarth Fault

Load requirement is in excess of the capabilities of 
the motor

Load Drooping

Motor is locked
Load requirement exceeds ability of the motor 
Continuous operation at low speed

Motor Overload

Accel time too short
Motor / machine jammed
Mechanical brake engaged while the ASD is running

Overcurrent During 
Acceleration

Motor / machine jammed
Mechanical brake engaged while the ASD is running

Overcurrent During 
Deceleration

A torque requirement by the load in excess of the 
setting of the motor (specific settings)

Overtorque

Low impedance at the U lead of the ASD output (at 
the motor or in cable to motor)

U phase Short Circuit

Low impedance at the V lead of the ASD output (at 
the motor or in cable to motor)

V phase Short Circuit

Low impedance at the W lead of the ASD output (at 
the motor or in cable to motor)

W phase Short Circuit

119. The majority of the diagnostics that would
result in a trip of the drive to protect the motor are
conducted on a continuous basis as the motor is being
run. Some diagnostics, such as the “Short Circuit
Test,” are specifically conducted “every run” or
“every power up” (Ex. 1006, at 162), which meets the
definition of frequently, as used in this proceeding.

Durham Dec. (EX-1002 at ¶¶118–119); Petitioner’s Reply at 7. DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
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166. As discussed above, Toshiba Manual likewise discloses an “Adjustable Speed Drive” or VFD used
to control the speed of a motor. Ex. 1006 at 2. Toshiba Manual further discloses operating a VFD with the
ability to “perform diagnostics.” Ex. 1006 at 43. The diagnostics includes a “fault screen” that “identifies the
active Fault.” Ex. 1006 at 182–186 (Table 12, containing a list of 5 pages of faults that are diagnosed).
Toshiba Manual further discloses a variable frequency drive that performs electric motor diagnostics to
prevent damage to the electric motor, including protecting against overload, overcurrent, overtorque, short
circuit, and earth faults. Toshiba Manual further explains that its VFD controls a motor that, in turn, may
power a pump. See Ex. 1006. at 13 (“[t]he output terminals of the ASD . . . must be connected to the motor
that is to be controlled”); Ex. 1006 at 71 ((describing prevention of “motor overload trips when used on fans,
blowers, pumps, and other centrifugal loads which require less torque at lower frequencies”).

Durham Declaration (EX-1002 at ¶166); Petitioner’s Reply at 7. DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
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As discussed above, Toshiba Manual likewise discloses an
“Adjustable Speed Drive” or VFD used to control the speed
of a motor. Ex. 1006 at 2, 44; Ex. 1002, ¶166. Toshiba
Manual further discloses operating a VFD with the ability to
“perform diagnostics.” Ex. 1007 at 43. The diagnostics
includes a “fault screen” that “identifies the active Fault.” Id.
at 182–186 (Table 12, containing a list of 5 pages of faults
that are diagnosed). Toshiba Manual further discloses that the
variable frequency drive performs electric motor diagnostics
to prevent various types of damage to the electric motor,
including protecting against overload, overcurrent,
overtorque, short circuit, and earth faults. Ex. 1007 at 162;
Ex. 1002 ¶¶117, 150, 166. Toshiba Manual further explains
that its VFD controls a motor that, in turn, may power a
pump. See Ex. 1006 at 23 (“[t]he output terminals of the ASD
. . . must be connected to the motor that is to be controlled”);
id. at 71 (describing prevention of “motor overload trips when
used on fans, blowers, pumps, and other centrifugal loads
which require less torque at lower frequencies”).

Durham Declaration (EX-1002 at ¶ 166) (annotated).

166. As discussed above, Toshiba Manual likewise
discloses an “Adjustable Speed Drive” or VFD used to
control the speed of a motor. Ex. 1006 at 2. Toshiba Manual
further discloses operating a VFD with the ability to
“perform diagnostics.” Ex. 1006 at 43. The diagnostics
includes a “fault screen” that “identifies the active Fault.”
Ex. 1006 at 182–186 (Table 12, containing a list of 5 pages
of faults that are diagnosed). Toshiba Manual further
discloses a variable frequency drive that performs electric
motor diagnostics to prevent damage to the electric motor,
including protecting against overload, overcurrent,
overtorque, short circuit, and earth faults. Toshiba Manual
further explains that its VFD controls a motor that, in turn,
may power a pump. See Ex. 1006. at 13 (“[t]he output
terminals of the ASD . . . must be connected to the motor
that is to be controlled”); Ex. 1006 at 71 ((describing
prevention of “motor overload trips when used on fans,
blowers, pumps, and other centrifugal loads which require
less torque at lower frequencies”).

Petition (Paper 1 at 31)

Durham Declaration (EX-1002 at ¶166); Petitioner’s Reply at 7; PO Resp. at 39. DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
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Petitioner’s New Theory is Unsupported

97

Durham DeclarationPetitioner Reply

The diagnostics includes a “fault screen” 
that “identifies the active Fault.” Ex. 1006 
at 182–186 (Table 12, containing a list of 5 
pages of faults that are diagnosed).

He lists several examples of the diagnostics, 
including overload and over-current 
protection, and the possible causes of each 
fault relating to preventing damage an 
electric motor. 

Claim Language

“variable frequency drive performing electric motor diagnostics"

Petitioner’s Reply at 7 (annotated); Durham Dec. (EX-1002 at ¶117) (annotated); PO Resp. at 39. DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
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Horikoshi does not disclose plural “electric motor diagnostics”

Nikolaou DeclarationClaim Language

61. Claims 1 and 4 require “electric motor diagnostics”
(plural). Horikoshi, however, discloses only a single, electric 
motor diagnostic to detecting a ground fault and a phase-to-
phase short circuit by distinguishing one from the other.” EX-
1008, Abstract, [0011], [0012]. Specifically, Horikoshi refers
to a single fault diagnostic for an electric motor

“variable frequency 
drive performing 
electric motor 
diagnostics”

Nikolaou Dec. (EX-2002 at ¶61); PO Resp. at 44. DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 98
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“[T]rue [] hp” v. “Maximum continuous power”
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Durham DeclarationPetition

203. Coli discloses that the motor “can 
deliver a true 2500 hp directly to each pump 
22 because pump 22 is directly coupled to 
electric motor 21.” Ex. 1005, [0049]. 
Accordingly, a POSITA at the time the ’870 
Patent was filed would have recognized that 
Coli discloses the “electric motor has a 
maximum continuous power output of about 
1750 horsepower or more.” I further 
understand that the Board found a 
substantially similar claim of the ’601 Patent 
to be disclosed by Coli. Ex. 1048 at 41.

Coli discloses that the motor “can deliver a 
true 2500 hp directly to each pump 22 
because pump 22 is directly coupled to 
electric motor 21.” Ex. 1005, [0049]. 
Accordingly, a POSITA at the time the ’870 
Patent was filed would have recognized
that Coli discloses the “electric motor has a 
maximum continuous power output of about 
1750 horsepower or more.” Ex. 1002, ¶203; 
Ex. 1048 at 41.

Petition at 44 (annotated); Durham Dec. (EX-1002 at ¶203) (annotated); PO Resp. at 50. DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
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Claim Language

“maximum continuous power”

Durham Deposition (EX-2003 at 46:8–18) (annotated).

Q Does an electric motor have a limit on its input current
for continuous operation that is different than a limit
for a instantaneous or short time period operation?

A Yes, sir, it does.

Q Okay. So using those different limits applied to the same
electric motor, would there be a difference in horsepower
at the continuous limit and the limit for a shorter
period of time?

A All else being equal, those are likely to be different 
horsepowers.

PO Resp. at 51–52. DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 100
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Claim 15 Merits

101

Claim Language

“maximum continuous power”

ColiNikolaou Declaration

For example, a conventional diesel powered 
fluid pump is rated for 2250hp. However, 
due to parasitic losses in the transmission, 
torque converter and cooling systems, 
diesel fueled systems typically only provide 
1800 hp to the pumps. In contrast, the 
present system can deliver a true 2500
hp directly to each pump 22 because pump 
22 is directly coupled to electric motor 21.

I disagree. Upon review of the evidence, it 
is my opinion that this does not disclose the 
“maximum continuous power” of Coli’s
motor, but rather only the maximum 
instantaneous power, or peak power. The 
word “continuous” is not present in the 
above sentence, and there is a difference 
between maximum horsepower and 
maximum continuous horsepower.

Nikolaou Dec. (EX-2002, ¶109) (annotated); Coli (EX-1005, [0049]) (annotated); PO Resp. at 49–50. DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
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“up to . . . of torque” v. “Maximum continuous torque”

102

Durham DeclarationPetition

204. Coli discloses that the “electric 
motor can be capable of operation in the 
range of up to 1500 rpms and up to 20,000 
ft/lbs of torque.”4 Ex. 1005, [0011]. 
Accordingly, a POSITA at the time the ’870 
Patent was filed would have recognized that 
Coli discloses an “electric motor has a 
maximum continuous torque of about 8750 
ft-lb or more.” I further understand that the 
Board found a substantially similar claim of 
the ’601 Patent to be disclosed by Coli. Ex. 
1048 at 41-42.

Coli discloses that the “electric motor can be 
capable of operation in the range
of up to 1500 rpms and up to 20,000 ft/lbs of 
torque.” 6 Ex. 1005, [0011]. Accordingly, a 
POSITA at the time the ’870 Patent was filed 
would have recognized that Coli discloses an 
“electric motor has a maximum continuous 
torque of about 8750 ft-lb or more.” Ex. 
1002, ¶204; Ex. 1048 at 41-42.

Petition at 44–45 (annotated); Durham Dec. (EX-1002 at ¶204) (annotated); PO Resp. at 52. DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
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Claim Language

“maximum continuous torque”

Durham Declaration (EX-2003 at 47:1-11) (annotated).

Q Would you suspect that they'd have different torques?

MS. FLANNERY: Object to form.

A It depends on how it's being operated. At a constant
speed, an increase in horsepower changes the available 
torque, but it's that constant speed that's kind of a
kicker.

BY MR. HOPKINS:

Q Assuming a constant speed for both?

A Assuming a constant speed and all else being equal, yes,
the torque would increase as current increase.

PO Resp. at 53. DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 103
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Claim 16 Merits
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Claim Language

“maximum continuous torque”

ColiNikolaou Declaration

The electric motor can be capable of 
operation in the range of up to 1500 rpms 
and up to 20,000 ft/lbs of torque. The pump 
can be a triplex or quintiplex plunger style
fluid pump.

I disagree. Upon review of the evidence, it 
is my opinion that this does not disclose the 
“maximum continuous torque” of Coli’s
motor, but rather only the maximum 
instantaneous torque, or peak torque. The 
word “continuous” is not present in the 
above sentence, and there is a significant 
difference between maximum horsepower 
and maximum continuous horsepower.

Nikolaou Dec. (EX-2002, ¶118) (annotated); Coli (EX-1005, [0011]) (annotated); PO Resp. at 52–53. DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
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In re Varma, 816 F.3d 1352, 1363 (Fed. Cir. 2016)
(citing Fin Control Sys. Pty, Ltd. v. OAM, Inc., 265 F.3d 1311, 1318 (Fed. Cir. 2001) 

[T]he principle that the same phrase in different
claims of the same patent should have the same
meaning is a strong one, overcome only if “it is
clear” that the same phrase has different meanings
in different claims.

105DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
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