
UNITED STATES PATENT AND TRADEMARK OFFICE 

____________ 

BEFORE THE PATENT TRIAL AND APPEAL BOARD 

____________ 

HALLIBURTON ENERGY SERVICES, INC. 

Petitioner 

v. 

U.S. WELL SERVICES, LLC 

Patent Owner 

____________ 

Case No. IPR2023-00558 

Patent No. 11,136,870 

____________ 

PETITIONER’S REPLY TO PATENT OWNER’S RESPONSE 



IPR2023-00558 
U.S. Patent No. 11,136,870 

i

TABLE OF CONTENTS 

Page 

I. INTRODUCTION ........................................................................................... 1

II. CLAIM CONSTRUCTION ............................................................................ 2

III. CLAIMS 1-6 ARE UNPATENTABLE BECAUSE THE PRIOR ART 
DISCLOSES “ELECTRIC MOTOR DIAGNOSTICS. .................................. 4

A. Horikoshi discloses “electric motor diagnostics”. ................................ 4

B. Toshiba Manual discloses “electric motor diagnostics”. ...................... 5

IV. A POSITA WOULD HAVE BEEN MOTIVATED TO COMBINE COLI
AND TOSHIBA MANUAL. ............................................................................. 8

A. A POSITA would have substituted Coli’s VFD for Toshiba 
Manual’s VFD. ...................................................................................... 8

B. A POSITA would have enhanced Coli’s VFD with Toshiba 
Manual’s disclosed functionality. ....................................................... 10

V. CLAIMS 7-16 ARE UNPATENTABLE BECAUSE THE PRIOR ART 
DISCLOSES A VFD HAVING HEAT SINKS HAVING THERMAL 
SENSORS. ..................................................................................................... 11

A. Loucks teaches a VFD having “heat sinks having thermal 
sensors monitored by a microprocessor to prevent damage 
caused by excessive heat,” as recited in claim 7[e] (Grounds 3, 
4B, and 5B). ......................................................................................... 11

B. Toshiba Manual discloses “heat sinks having thermal sensors” 
(Grounds 1, 4A, and 5A). .................................................................... 14

VI. A POSITA WOULD HAVE BEEN MOTIVATED TO COMBINE COLI
AND LOUCKS. ............................................................................................. 17

A. Loucks is analogous art to the ’870 Patent. ......................................... 17

B. Coli does not teach away from combination with Loucks. ................. 19



IPR2023-00558 
U.S. Patent No. 11,136,870 

ii

C. The Board’s prior decision is not relevant to combining Coli
with Loucks. ......................................................................................... 21

VII. DEPENDENT CLAIMS 13 AND 15-16 ARE UNPATENTABLE. ............ 22

A. Claim 13: Coli discloses and renders obvious “a truck having at 
least five axles.” .................................................................................. 22

B. Claim 15: Coli discloses an electric motor having “a maximum 
continuous power output of about 1750 brake horsepower or 
more.” .................................................................................................. 23

C. Claim 16: Coli discloses an electric motor having a “maximum 
continuous torque of about 8750 lb-ft or more.” ................................ 25

VIII. CONCLUSION .............................................................................................. 25



IPR2023-00558 
U.S. Patent No. 11,136,870 

iii

TABLE OF AUTHORITIES 

Page(s) 

CASES

Agrizap, Inc. v. Woodstream Corp., 
520 F.3d 1337 (Fed. Cir. 2008) ............................................................................ 8 

Bristol-Myers Squibb Co. v. Ben Venue Laby’s, Inc., 
246 F.3d 1368 (Fed. Cir. 2001) .......................................................................... 12 

Corephotonics, Ltd. v. Apple Inc., 
84 F.4th 990 (Fed. Cir. 2023) ............................................................................. 17 

Hewlett-Packard Co. v. Bausch & Lomb Inc., 
909 F.2d 1464 (Fed. Cir. 1990) ...................................................................... 5, 24 

In re Applied Materials, Inc., 
692 F.3d 1289 (Fed. Cir. 2012) .......................................................................... 10 

In re Bigio,  
381 F.3d 1320 (Fed. Cir. 2004) .................................................................... 17, 18 

In re Mouttet, 
686 F.3d 1322 (Fed. Cir. 2012) ...................................................................... 9, 20 

KSR Int’l Co. v. Teleflex Inc., 
550 U.S. 398 (2007) ............................................................................................ 10 

Monsanto Tech. LLC v. E.I. DuPont de Nemours & Co., 
878 F.3d 1336 (Fed. Cir. 2018) .......................................................................... 15 

TQ Delta, LLC v. CISCO Sys., Inc., 
942 F.3d 1352 (Fed. Cir. 2019) ............................................................................ 7 

Uber Techs., Inc. v. X One, Inc., 
957 F.3d 1334 (Fed. Cir. 2020) .................................................................... 17, 23 

OTHER AUTHORITIES

35 U.S.C. §318(b) .................................................................................................... 25 



IPR2023-00558 
U.S. Patent No. 11,136,870 

iv

PETITIONER’S EXHIBIT LIST  

1001 U.S. Patent No. 11,136,870 by Joel Broussard et al. entitled “System for 
Pumping Hydraulic Fracturing Fluid using Electric Pumps” (“the 
’870 Patent”) 

1002 Declaration of Dr. Robert Durham

1003 File History for U.S. Patent No. 11,136,870

1004 File History for U.S. Patent No. 9,410,410 

1005 U.S. Patent Publication No. 2012/0255734, Coli, et al., “Mobile, modular, 
electrically powered system for use in fracturing underground 
formations,” (“Coli”) filed on April 6, 2012 and published on October 11, 
2012.

1006 Toshiba International Corporation, “G7 Adjustable Speed Drive Operation 
Manual,” Document No. 51546-009 (March 2005) (“Toshiba Manual”), 
available at: 
https://web.archive.org/web/20101207173900/http://www.toshiba.com/in
d/data/tag_files/GX7%20Operation%20Manual_3886.pdf

1007 Declaration of Nathaniel E. Frank-White, custodian of records for Internet 
Archive regarding Toshiba documents (May 27, 2022)

1008 U.S. Patent Publication No. 2011/0241590, Horikoshi, et al., “Motor 
driving apparatus having fault diagnostic function,” (“Horikoshi”) filed on 
February 11, 2011 and published on October 6, 2011.

1009 U.S. Patent Publication No. 2010/0312415, Loucks, “Electrical Device 
Cooling Efficiency Monitoring,” (“Loucks”) filed on June 4, 2009 and 
published on December 9, 2010.

1010 U.S. Patent Publication No. 2011/0197988, Vliet, et al., “Fuel Delivery 
System and Method,” (“Vliet”) filed on February 16, 2011 and published 
on August 18, 2011.



IPR2023-00558 
U.S. Patent No. 11,136,870 

v

1011 Gardner Denver, Inc., Well Servicing Pump, Model GD-2500Q, 
Quintuplex, Operating and Service Manual, 300FWF996 Revision C, 
(“Gardner”) published in April 2005, Tulsa, OK, USA.

1012 Declaration of Duncan Hall, custodian of records for Internet Archive 
regarding Gardner (June 7, 2021)

1013 U.S. Patent No. 8,997,904, Cryer et al., “System and method of powering 
a hydraulic pump,” (“Cryer”) filed on July 5, 2012 and issued on April 7, 
2015.

1014 U.S. Patent Publication No. 2013/0306322, Sanborn et al., “System and 
process for extracting oil and gas by hydraulic fracturing,” (“Sanborn”) 
filed on December 7, 2012 and published on November 21, 2013.

1015 K. Vidal, Memorandum regarding Interim Procedure for Discretionary 
Denials in AIA Post-Grant Proceedings with Parallel District Court 
Litigation (June 21, 2022)

1016 Donald G. Fink, STANDARD HANDBOOK FOR ELECTRICAL ENGINEERS, 13th

ed. (McGraw-Hill, New York: 1993), ISBN: 0-07-020984-7 (“Fink”)

1017 National Electrical Manufacturers Association (NEMA) Standards 
Publication ICS 61800-4-2004, Adjustable Speed Electrical Power Drive 
Systems, Part 4: General Requirements—Rating Specifications for a.c. 
Power Drive Systems above 1000 V a.c. and Not Exceeding 35 kV
(National Electrical Manufacturers Association: 2004) (“ICS-61800-4”)

1018 Mark’s Standard Handbook for Mechanical Engineers, Eleventh Edition, 
McGraw-Hill Companies, New York, 2007.

1019 “Root Cause Failure Analysis for AC Induction motors in the Petroleum 
and Chemical Industry,” Austin H. Bonnet, Industry Applications Society 
57th Annual Petroleum and Chemical Industry Conference, 2010.

1020 European Patent Specification 1,900,973, Salvaire et al., “Method of 
performing hydraulic fracturing and fracturing pump system,” 
(“Salvaire”) filed on September 9, 2006 and issued on June 23, 2010.



IPR2023-00558 
U.S. Patent No. 11,136,870 

vi

1021 D. Roethemeyer and D. Yankaskas, “Evolution of motor and variable 
frequency drive technology,” in ACEEE Summer Study Proceedings on 
Energy Efficiency in Industry, 1995, pp. 541-552.

1022 U.S. Patent No. 3,186,222, P.W. Martin, “Well Signaling System” 
(“Martin”) filed on July 28, 1960,”, and issued on June 1, 1965.

1023 U.S. Patent No. 3,075,136, D.V. Jones, “Variable Pulse Width Parallel 
Inverters,” (“Jones”) filed on August 31, 1961, and issued on January 22, 
1963.

1024 U.S. Patent No. 3,262,036, C.D. Clarke et al., “Means for Smoothly 
Varying the Speed of a Star-Connected Polyphase Induction Motor,” 
(“Clarke”) filed on September 19, 1962, and issued on July 19, 1966.

1025 W. Shepherd and J. Stanway, “Unbalanced Voltage Control of 3-Phase 
Loads by the Triggering of Silicon Controlled Rectifiers,” IEEE 
Transactions on Industry and General Applications, vol. IGA-1, no. 3, pp. 
206-216, 1965, doi: 10.1109/TIGA.1965.4180543 (“Shepherd”).

1026 H. N. Hickok, “Adjustable Speed---A Tool for Saving Energy Losses in 
Pumps, Fans, Blowers, and Compressors,” IEEE Transactions on Industry 
Applications, vol. IA-21, no. 1, pp. 124-136, 1985, doi: 
10.1109/TIA.1985.349672.

1027 F. A. DeWinter and B. J. Kedrosky, “The application of a 3500 HP 
variable frequency drive for pipeline pump control,” Record of Conference 
Papers., Industrial Applications Society 35th Annual Petroleum and 
Chemical Industry Conference, Dallas, TX, USA, 1988, pp. 133-138, doi: 
10.1109/PCICON.1988.22429.

1028 M. Perrin, G. Kohn, S. Mugford, and G. Seggewiss, “Induction motors, 
reciprocating compressors and variable frequency drives,” in Record of 
Conference Papers. IEEE Industry Applications Society 44th Annual 
Petroleum and Chemical Industry Conference, 15-17 Sept. 1997 1997, pp. 
1-9, doi: 10.1109/PCICON.1997.648162.

1029 B. Lockley, B. Wood, R. Paes, and F. DeWinter, “IEEE Std 1566 - The 
Need for a Large Adjustable Speed Drive Standard,” in 2006 Record of 



IPR2023-00558 
U.S. Patent No. 11,136,870 

vii

Conference Papers - IEEE Industry Applications Society 53rd Annual 
Petroleum and Chemical Industry Conference, 11-15 Sept. 2006 2006, pp. 
1-10, doi: 10.1109/PCICON.2006.359687 (“Lockley”).

1030 U.S. Patent No. 2,533,001, E. Eberhard., “Flip-Flop Counter Circuit,” 
(“Eberhard”) filed on April 30, 1949 and issued on December 5, 1950.

1031 C. M. Chang, “An N-P-N high power fast germanium core driver 
transistor,” 1957 International Electron Devices Meeting, Washington, 
DC, USA, 1957, pp. 114-114, doi: 10.1109/IEDM.1957.187057 
(“Chang”).

1032 F. B. Golden, “Liquid Cooling of Power Thyristors,” in IEEE 
Transactions on Industry Applications, vol. IA-8, no. 5, pp. 601-606, Sept. 
1972, doi: 10.1109/TIA.1972.349789 (“Golden”).

1033 A. H. Iversen and S. Whitaker, “A uniform temperature, ultra high heat 
flux liquid cooled, power semiconductor package,” Conference Record of 
the IEEE Industry Applications Society Annual Meeting,, San Diego, CA, 
USA, 1989, pp. 1340-1347 vol.2, doi: 10.1109/IAS.1989.96817 (“Iverson 
and Whitaker”).

1034 Hilbert, C., S. Sommerfeldt, O. Gupta, and D. J. Herrell. 1990. “High 
performance air cooled heat sinks for integrated circuits,” IEEE 
Transactions on Components, Hybrids, and Manufacturing Technology, 
13: 1022-31 (“Hilbert et al.”).

1035 Hefner, A. R. 1992. “A dynamic electro-thermal model for the IGBT.” In 
Conference Record of the 1992 IEEE Industry Applications Society 
Annual Meeting, 1094-104 vol.1 (“Hefner”).

1036 Jim Bentein, “Drying Out,” Oilweek vol. 64 no. 3 (Mar. 2013).

1037 TM2500+™ Mobile Gas Turbine Generator Fact Sheet, GE Power & 
Water (June 25, 2014), available at: 
https://web.archive.org/web/20140625063653/https://www.ge-
distributedpower.com/



IPR2023-00558 
U.S. Patent No. 11,136,870 

viii

1038 Declaration of Nathaniel E. Frank-White, custodian of records for Internet 
Archive regarding Ex. 1037 (June 21, 2022)

1039 ASME Landmark “America’s First Power Generating Gas Turbine,” 
available at: 
https://www.asme.org/wwwasmeorg/media/resourcefiles/aboutasme/who
%20we%20are/engineering%20history/landmarks/100-belle-isle-gas-
turbine.pdf (last accessed on Feb. 6, 2023)

1040 “GTS Admiral W.M. Callaghan,” U.S. Department of Transportation, 
Maritime Administration, available at:  
https://maritime.dot.gov/multimedia/gts-admiral-wm-callaghan (last 
accessed on Feb. 6, 2023)

1041 GE TM2500+ Aeroderivative Mobile Gas Turbine Brochure (July 17, 
2014), available at: 
https://web.archive.org/web/20140717215045/https://www.ge-
distributedpower.com/component/cck/?task=download&file=seb_media_
document&id=13183

1042 Turbomachinery Systems For Oil and Gas Applications, Solar Turbines 
Caterpillar Company (November 2, 2006), available at:  
https://web.archive.org/web/20061102043710/http://mysolar.cat.com/cda
/files/127587/7/bo&g.pdf

1043 Oil and Gas Industry Packages, Generator Sets, Solar Turbines: A 
Caterpillar Company (March 18, 2006), available at:  
https://web.archive.org/web/20060318215809/http://mysolar.cat.com/cda
/layout?m=36056&x=7

1044 Fast and Easy Installation for Mobile Power, Solar Mobile 
Turbomachinery, Solar Turbines: A Caterpillar Company, available at:  
https://www.solarturbines.com/en_US/solutions/oil-and-gas/solar-
mobile-turbomachinery.html (last accessed on Feb. 6, 2023) 

1045 Toshiba Low Voltage Adjustable Speed Drives, Integrated Power 
Services, available at: 
https://www.ipsrpd.com/toshiba-

drives.html#:~:text=Toshiba%20International%20Corporation%20entere



IPR2023-00558 
U.S. Patent No. 11,136,870 

ix

d%20the%20North%20American%20adjustable,requirements%20for%2
0virtually%20any%20industry%2C%20application%2C%20and%20envi
ronment (last accessed on Feb. 6, 2023)

1046 Oil & Gas, Toshiba International Corporation, available at:  
https://www.toshiba.com/tic/oil-
gas#:~:text=Toshiba%27s%20oil%20and%20gas%20product%20offerin
gs%20are%20packaged,environments%20while%20improving%20proce
ss%20control%20and%20system%20efficiency (last accessed on Feb. 6, 
2023) 

1047 GX7 Low Voltage Severe Duty Specialty, Toshiba (Nov. 23, 2012), 
available at: 
https://web.archive.org/web/20101123025808/http://www.toshiba.com/in
d/product_display.jsp?id1=7&id2=601

1048 IPR2021-01033, Paper 41 (P.T.A.B. Jan. 4, 2023) Final Written Decision 
concerning U.S. Patent No. 8,789,601

1049 U.S. Patent No. 8,789,601, Broussard et al., “System for Pumping 
Hydraulic Fracturing Fluid Using Electric Pumps,” (“the ’601 Patent”) 
filed on February 26, 2014 and issued on July 29, 2014.

1050 Declaration of Robert Schaaf from U.S. Well Services, LLC v. Tops Well 
Services, LLC et al., No. 3:19-cv-00237, Dkt. 72-9 (S.D. Tex. Apr. 24, 
2020) 

1051 Deposition Transcript of Robert Schaaf taken in IPR2021-01033 (July 1, 
2022)

1052 Deposition Transcript of Robert Schaaf taken in IPR2021-01032, -01034,
-01036, -01038 (June 29, 2022)

1053 Halliburton Energy Services, Inc., et al. v. U.S. Well Services, LLC, No. 
6:22-cv-00906-ADA-DTG, Dkt. 50 (Feb. 8, 2023) (Joint Motion to Extend 
Scheduling Deadlines)

1054 Deposition Transcript of Michael Nikolaou



IPR2023-00558 
U.S. Patent No. 11,136,870 

x

1055 U.S. Patent No. 9,119,326 by Gerald McDonnell et al. entitled “System 
and Methods for Cooling Electronic Equipment”



IPR2023-00558 
U.S. Patent No. 11,136,870 

1 

I. INTRODUCTION 

Patent Owner (“PO”) attacks the Petition by misconstruing the evidence and 

Petitioner’s arguments. None of these tactics refute Petitioner’s application of the 

prior art to the ’870 Patent claims. 

Regarding claims 1-6, PO continues to advocate an improperly narrow 

construction of “electric motor diagnostics,” which the Board has repeatedly 

rejected. Having no intrinsic evidence to support it, PO now mischaracterizes expert 

testimony that rejects PO’s construction. PO also mischaracterizes expert testimony 

regarding how a person of ordinary skill in the art (“POSITA”) would combine 

Toshiba Manual with Coli. The record confirms what the Board has already found: 

Toshiba Manual and Horikoshi disclose “electric motor diagnostics” and would have 

been obvious to combine with Coli.  

Regarding claims 7-16, PO focuses on irrelevant strawmen in its attempt to 

distinguish Loucks—mischaracterizing Petitioner’s application of Loucks to claim 

7, limiting Loucks to a different field of endeavor, and analogizing Loucks to a 

different reference in another IPR. None of these attacks refute that Loucks teaches 

“heat sinks having thermal sensors monitored by a microprocessor to prevent 

damage caused by excessive heat,” and would have been obvious to combine with 

Coli. Moreover, a POSITA would understand that Toshiba Manual discloses “heat 

sinks having thermal sensors” (i.e., thermal sensors associated with the heat sink). 



IPR2023-00558 
U.S. Patent No. 11,136,870 

2

For these reasons and those in the Petition, claims 1-16 are unpatentable. 

II. CLAIM CONSTRUCTION 

The Board has already rejected PO’s attempt to construe “electric motor 

diagnostics” to require the variable frequency drive (“VFD”) to interrogate the motor. 

Paper 7 (Institution Decision, “ID”), 10, 19. Even worse, PO’s construction— 

“diagnostics for an electric motor alone”1—would require that the electric motor is 

the sole target of the diagnostics to the exclusion of other components. The Board 

should continue to reject this construction. 

PO notably cites no intrinsic evidence to support its construction. Nor could 

it. The ’870 Patent simply states that the VFD can frequently perform electric motor 

diagnostics to prevent damage to the electric motor if it becomes grounded or 

shorted. Ex.1001, 2:36-39, 4:20-23. The claim’s plain language does not require 

“electric motor diagnostics” to identify problems only with the electric motor. When 

the Board evaluated this same term in an IPR on related U.S. Patent No. 8,789,601 

(“IPR2021-01033”),2 the Board determined that “at best,” the specification “appears 

to suggest that the ‘electric motor diagnostics’ can be performed on any motor 

component affecting ‘drive internal operations.’” Ex.1048, 26.  

1 Paper 11 (PO Response, “POR”), 10-11. 

2 The ’601 Patent (Ex.1049) and the ’870 Patent share an identical specification. 
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Without any supporting intrinsic evidence, PO relies on out-of-context 

extrinsic evidence. PO selectively quotes from Dr. Durham’s testimony that “electric 

motor” limits “diagnostics” because the VFD “has to perform a diagnostics or 

analysis on the electric motor detecting a problem with the electric motor at least.” 

POR 11, (citing Ex.2003, 35:10-15). PO omits the testimony immediately before and 

after this quote explaining why diagnostics of other components also fall within the 

claims’ scope (emphasized below):  

Q. And do the claimed diagnostics in independent Claims 1 and 4 

pertain only to the electric motor? 

A. No, sir.

Q. How so? 

A. Well, they certainly pertain to the variable frequency drive 

because the variable frequency drive is what is performing the electric 

motor diagnostics. 

Q. ...Would the electric motor diagnostics be satisfied by diagnostics 

for the VFD? 

A.  Can you explain what you mean by “for the VFD”? 

Q. Any diagnostic that is only determined using sensors inside the 

VFD. 

A. Yes. The claim language would be satisfied by sensors--by 

diagnostics using sensors inside the VFD, yes, sir. 

Q. The terms electric motor in front of diagnostic, what do you 
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think--how does that limit the claim? 

A. It limits by saying the variables frequency drive has to perform a 

diagnostics or analysis on the electric motor detecting a problem with 

the electric motor at least. 

Q. So would diagnostics unrelated to the electric motor satisfy this 

claim? 

A.  It doesn’t--the claim does not exclude those. Certainly, if you’re 

doing diagnostics on the electric motor and doing something else, yes, 

that would be satisfied. 

Ex.2003, 34:8-35:22. Dr. Durham opined that “electric motor diagnostics” do not 

exclude diagnostics on the electric motor and on something else. Id. He rejected 

PO’s construction, and the Board should continue to do the same.  

III. CLAIMS 1-6 ARE UNPATENTABLE BECAUSE THE PRIOR ART 
DISCLOSES “ELECTRIC MOTOR DIAGNOSTICS.  

A. Horikoshi discloses “electric motor diagnostics”. 

PO recognizes that Horikoshi discloses an electric motor diagnostic with its 

“fault diagnostic function,” even under PO’s erroneous construction. Ex.1008, ¶¶2, 

11. PO half-heartedly argues that Horikoshi does not disclose plural “electric motor 

diagnostics.” POR, 44. But PO fails to clarify what it means by “more than one 

diagnostic” or how Horikoshi fails to disclose it. PO suggests that “electric motor 

diagnostics” requires multiple different types of diagnostics simply because the word 

“diagnostics” is plural. But the record does not support this narrow interpretation.  
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First, the Board already found Horikoshi discloses “electric motor diagnostics” 

in IPR2021-01033, and should do the same here.3 Ex.1048, 23-29. 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. 

Dr. Nikolaou agreed. Ex.1054, 255:21-258:9 (“it’s another instance of the 

diagnostic….[T]he output of this diagnostic was one the first day, it was different 

the second day”).  

Moreover, claims 1-6 are system claims. Horikoshi discloses a VFD that 

“performs electric motor diagnostics” because it discloses a VFD capable of doing 

so. Therefore, even if “electric motor diagnostics” refers to plural actions, Horikoshi

need not describe electric motor diagnostics being performed multiple times. 

Hewlett-Packard Co. v. Bausch & Lomb Inc., 909 F.2d 1464, 1468 (Fed. Cir. 1990) 

(“[A]pparatus claims cover what a device is, not what a device does.”). 

B. Toshiba Manual discloses “electric motor diagnostics”. 

Toshiba Manual’s VFD fault conditions satisfy “electric motor diagnostics.” 

PO primarily disputes this based on its improper construction in §II, supra. For 

3 The ’601 Patent claims a VFD “frequently performing electric motor diagnostics,” 
Ex.1049, cl.1, which means the diagnostics are performed more than once.  
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instance, PO argues that Toshiba Manual’s faults have possible causes “without any 

nexus to an electric motor” while ignoring the causes that are related to the motor. 

POR, 41-42 (not emphasizing, e.g., “Motor is locked,” “Motor/machine jammed,” 

“Ground fault at the motor”). Dr. Nikolaou admits that these faults have causes 

related to the motor. Ex.1054, 234:6-246:22. In purportedly reproducing Toshiba 

Manual’s disclosure, PO conveniently omits “Motor” from its “Motor Overload” 

fault. POR 41 (“Overload”); Ex.1006, 184.  

PO argues that Toshiba Manual’s fault conditions are distinct from the 

claimed diagnostics because the ’870 Patent purportedly distinguishes VFD faults 

(Ex.1001, 5:42-46) from “electric motor diagnostics” (id., 2:36-39, 4:16-25). POR 

41. Nothing in the ’870 Patent indicates that VFD faults generally—or those in 

Toshiba Manual—cannot be “electric motor diagnostics”. Indeed, Dr. Nikolaou 

confirmed that the same “pump control and data monitoring equipment” that shows 

VFD faults is “at least part of” the same equipment that “monitor[s] and protect[s] 

drive internal operations,” e.g., by performing electric motor diagnostics. Ex.1054, 

30:4-13; Ex.1001, 4:16-20. Dr. Durham only confirmed that VFD faults are not 

specifically claimed in the ’870 Patent, not that “electric motor diagnostics” exclude 

them. Ex.2003, 34:2-6.  

PO also argues that Dr. Durham’s testimony identifying “electric motor 

diagnostics” is conclusory. POR 38-40. PO ignores Dr. Durham’s explanation of 
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how Toshiba Manual’s VFD faults are electric motor diagnostics. As Dr. Durham 

stated, “Toshiba Manual expressly discloses that the Electronic Operator Interface 

[] ‘may be used to monitor system functions, input data into the system, or perform 

diagnostics.’” Ex.1002, ¶117. He lists several examples of these diagnostics, 

including overload and over-current protection, and the possible causes of each fault 

relating to preventing damage to an electric motor. Id., ¶¶117-119, 150, 166. Dr. 

Durham’s testimony cannot be conclusory when he cites and explains numerous 

disclosures from Toshiba Manual to support his opinion. Id. (citing Ex.1006, 19, 22, 

160-63, 166-68, 179, 182-86); TQ Delta, LLC v. CISCO Sys., Inc., 942 F.3d 1352, 

1361-62 (Fed. Cir. 2019).  

Finally, PO argues that the Board’s preliminary finding that Toshiba Manual

discloses “electric motor diagnostics” was not presented in the Petition. POR 43-44; 

ID 19. The Board’s finding does not raise a new unpatentability theory. Rather, it 

relies on the same overload (and overcurrent) protection that the Petition raises. ID 

19 (citing Paper 1 (“Pet.”), 10-11, 22, 31-32). The Board’s finding that the Toshiba 

VFD “monitors the electric current being delivered to a motor by the VFD, to 

determine whether that current exceeds a pre-set percentage of the current rating of 

the motor, in order to protect the motor from overload” is supported by the same 

pages of Toshiba Manual that the Petition and Dr. Durham cited. ID 19; Ex.1006, 

19, 22, 160; Ex.1002, ¶¶117, 150, 166; Ex.1006, 19 (“The overload current level is 
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a percentage of the rating of the motor. This function protects the motor from 

overload.”).  

IV. A POSITA WOULD HAVE BEEN MOTIVATED TO COMBINE COLI
AND TOSHIBA MANUAL. 

A POSITA would have been motivated to combine Coli and Toshiba Manual

for two independent reasons: (1) “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”; and (2) a POSITA would have been motivated to 

enhance Coli’s VFD with the “diagnostic and temperature monitoring functionality” 

from Toshiba Manual because this improvement applies a known technique to 

predictably improve a similar system in the same way. Pet. 25, 31-32. PO’s 

responses to each of these reasons fail.  

A. A POSITA would have substituted Coli’s VFD for Toshiba 
Manual’s VFD.  

PO baldly asserts that Dr. Durham’s testimony on substituting Coli’s VFD for 

Toshiba Manual’s VFD is conclusory. POR 22. But substituting one known element 

for another is a “textbook” example of “combin[ing] familiar elements according to 

known methods that do[] no more than yield predictable results.” Agrizap, Inc. v. 

Woodstream Corp., 520 F.3d 1337, 1344 (Fed. Cir. 2008); Ex.1002, ¶32.  
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PO questioned Dr. Durham about this substitution but again takes his 

testimony out of context to suggest that Toshiba Manual’s VFD would not work 

with Coli based on Coli’s horsepower requirements. POR 22-23. Dr. Durham never 

stated that Toshiba’s VFD lacks the necessary horsepower for Coli’s pump. Instead, 

PO asked whether a single Toshiba VFD (having up to 1040 hp) is compatible with 

one example of a 2500-hp pump in Coli. But neither Coli nor the ’870 Patent requires 

using only a single VFD, and PO’s attempt to require a one-for-one substitution 

imposes an improper bodily incorporation requirement. In re Mouttet, 686 F.3d 1322, 

1332 (Fed. Cir. 2012). 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. Ex.2003, 93:4-10, 

100:13-102:16; Ex.1002, ¶155. Dr. Nikolaou did not dispute Dr. Durham’s 

testimony on this point. Ex.1054, 126:13-129:6 (Dr. Nikolaou did not consider 

whether multiple VFDs could be used).  

PO also focuses on Toshiba Manual’s warning against using an ASD (a VFD) 

with a motor having a power rating higher than the ASD’s rated output. Ex.1006, 24. 

According to PO, Coli’s VFD cannot be substituted for a Toshiba VFD because Coli

discloses an example of a VFD with 2500 hp. POR 23-24. But Coli’s 2500-hp VFD 

is simply one example. Coli also teaches fracturing pumps requiring less horsepower, 
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Ex.2003, 103:7-18, and PO does not dispute that it would have been obvious to use 

a Toshiba VFD in those applications. The combination of Coli and Toshiba Manual

need not work for every example in Coli for a POSITA to find it obvious. That is, a 

POSITA would be motivated to combine Coli with Toshiba Manual even if Coli

includes an example where the combination may not work. In re Applied Materials, 

Inc., 692 F.3d 1289, 1298 (Fed. Cir. 2012) (“A reference must be considered for 

everything that it teaches, not simply the described invention or a preferred 

embodiment.”).   

B. A POSITA would have enhanced Coli’s VFD with Toshiba 
Manual’s disclosed functionality. 

PO argues that a POSITA would not have been motivated to enhance Coli’s 

VFD with Toshiba Manual’s diagnostic- and temperature-monitoring functionalities. 

Although PO asserts that Dr. Durham’s testimony is conclusory, its explanation 

merely restates PO’s prior (and incorrect) argument that Toshiba Manual does not 

disclose the claimed limitations. POR 26. Whether a POSITA would be motivated 

to use Toshiba Manual’s functionalities in Coli’s VFD is a different inquiry from 

whether Toshiba Manual discloses the claimed limitations. PO does not address the 

former. KSR Int’l Co. v. Teleflex Inc., 550 U.S. 398, 419-20 (2007). Regardless, Dr. 

Durham explains how Toshiba Manual’s VFD faults disclose “electric motor 

diagnostics,” supra §III.B, and why its thermal sensor is on the heat sink. Infra §V.B. 
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Accordingly, PO does not meaningfully dispute that a POSITA would have been 

motivated to use Toshiba Manual’s functionality in Coli’s VFD.  

V. CLAIMS 7-16 ARE UNPATENTABLE BECAUSE THE PRIOR ART 
DISCLOSES A VFD HAVING HEAT SINKS HAVING THERMAL 
SENSORS. 

A. Loucks teaches a VFD having “heat sinks having thermal sensors 
monitored by a microprocessor to prevent damage caused by 
excessive heat,” as recited in claim 7[e] (Grounds 3, 4B, and 5B). 

PO concedes that Loucks discloses a heat sink having thermal sensors, i.e., the 

“power electronics heat sink temperature sensor 510” in Figure 5, but argues that 

Loucks does not specifically disclose sensor 510 in a VFD. POR 18. First, even if 

Loucks does not disclose sensor 510 in a VFD, at minimum, a POSITA would have 

found it obvious to implement Loucks’ system to include sensor 510 in a VFD, e.g., 

the VFD of Coli. PO does not rebut this argument. See Pet. 52-55; Ex.1002, ¶¶235-

237, 242; compare Ex.1007pt.1, 20 (cited in Ex.1002, ¶120), with Ex.1009, Fig. 5.  

But Loucks discloses more. Figure 5 is “a functional block diagram of a 

cooling efficiency monitoring system installed on an equipment enclosure”, and 

Loucks states that such systems may be installed on a VFD. Ex.1009, [0015], [0060]. 

PO interprets Figure 5 in a vacuum, assuming (incorrectly) that it is a complete 

depiction of the equipment where the system is installed. Because Figure 5 is a 

generic “functional block diagram” of the cooling efficiency monitoring system, that 

diagram would not enumerate details of the equipment on which it is installed. 
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Loucks’ description of Figure 5 is silent on what type of “equipment” is shown as 

“equipment enclosure 505”, but that does not mean Figure 5 fails to disclose any 

equipment. A POSITA would have understood that Figure 5 describes the cooling 

efficiency monitoring system—including its heat sink having thermal sensors—in a 

generic piece of “equipment”, which expressly includes VFDs. Ex.1002 ¶¶233-236; 

Ex.1054, 169:17-170:9 (Dr. Nikolaou had not “checked” whether enclosure 505 

could be a VFD enclosure); cf. Bristol-Myers Squibb Co. v. Ben Venue Laby’s, Inc., 

246 F.3d 1368, 1380 (Fed. Cir. 2001) (“[T]he disclosure of a small genus may 

anticipate the species of that genus even if the species are not themselves recited.”).  

Next, PO argues that Loucks’ sensor 510 is not monitored by a microprocessor 

“to prevent damage caused by excessive heat,” because Loucks’ monitoring 

technique using the sensor does not incorporate the “high temperature limits and 

alarms” described in paragraph 18. POR 19-20. But PO’s argument starts with a 

false premise. The relevant grounds of the Petition do not, as PO asserts, “rel[y] on 

Loucks’ high temperature limits and alarms described in paragraph 18” for any of 

the ’870 Patent claims’ limitations. That paragraph (reproduced below) describes the 

problems in conventional systems that Loucks’ methods avoid.  

The large number of issues and causes of air flow problems means that 

fully instrumenting each device that may affect cooling performance 

can become cost prohibitive. However, since electrical or electronic 

equipment can malfunction due to over-temperature, detecting these 
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problems is important. Unfortunately, for a variably loaded system, 

simply waiting for a high temperature limit to be reached may result 

in equipment damage that occurs in the time it takes to resolve the 

cooling problem. Thus it is desirable to detect problems before 

temperatures reach alarm limits.… 

Ex.1009, [0018]. To that end, Loucks discloses monitoring sensor 510 to calculate a 

“cooling efficiency indicator” and triggering a notification if that indicator is outside 

a specified range. Id., [0049], [0063], Fig. 2; Ex.1002, ¶¶132-133, 241-242. PO does 

not dispute these disclosures. As Dr. Durham explained, Loucks’ methods improve 

cooling to avoid excessive heat that could trigger the temperature alarms or limits 

described in paragraph 18. Ex.2003, 69:22-71:10. 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.4 PO does not dispute 

that this satisfies limitation 7[e].  

4 To the extent PO argues that high temperature limits and alarms are completely 
unrelated to Loucks’ methods, Dr. Durham’s testimony does not support such an 
argument. Dr. Durham’s testimony cited at POR, 20 only states that the units of the 
temperature limits would be different from the units of “cooling efficiency” in Figure 
2. But Dr. Durham subsequently clarified that Loucks’ methods are still related to 
temperature limits in that a temperature measurement provides an input for 
calculating the “cooling efficiency indicator” that can trigger a notification. Ex.2003, 
66:2-14. 
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B. Toshiba Manual discloses “heat sinks having thermal sensors” 
(Grounds 1, 4A, and 5A).  

PO argues that Toshiba Manual does not disclose this element because it

“never explain[s] that the internal thermistor is located on the heat sink as required 

by the claim.” POR 13-14. PO goes too far. Claim 7 does not state that the thermal 

sensors are located on the heat sink, and the ID did not construe claim 7 to require 

that location. 5  Rather, the ID states that Toshiba Manual did not “inherently 

associate[] its heat sinks with its thermal sensors.” ID 26. A closer review of the 

evidence confirms that Toshiba Manual’s thermistor is associated with the heat sink. 

As Dr. Durham explained, because the heat sink is the main heat-dissipating 

device in the Toshiba VFD, protecting against an “overheat” condition in that VFD 

must involve measuring the heat sink’s temperature. Ex.1002, ¶¶122-123, 186. Thus, 

Dr. Durham asserted that Toshiba Manual discloses a power semiconductor heat 

sink having thermal sensors. Id. Although PO disagrees with Dr. Durham’s 

testimony as “conclusory,” at least two pieces of evidence support it. First, the 

“standard specifications” for Toshiba Manual’s GX7 VFD—published at the same 

5  No intrinsic evidence supports such a construction. The ’870 Patent’s only 
description of a heat sink having thermal sensors parrots the claim language. 
Ex.1001, 2:39-42. Nor does PO offer any other evidence that a POSITA would 
interpret it in that manner. Dr. Nikolaou did not consider whether claim 7 requires 
the thermal sensor to be located on the heat sink, and interpreted it more broadly. 
Ex.1054, 44:13-19. 
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website as Toshiba Manual—expressly refer to the only “Overheat” function of that 

system as “Heatsink Overheat.” Ex.1007pt.1, 15, 23; Ex.1002, ¶¶122, 186 

(“‘protective function’ of ‘heatsink overheat’”). Dr. Nikolaou confirmed that a 

POSITA would have understood “heat sink overheat” to involve overheat of the heat 

sink itself. Ex.1054, 84:19-85:18. 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. 

This evidence confirms that Toshiba Manual’s thermistor is at least associated with 

the heat sink. See Monsanto Tech. LLC v. E.I. DuPont de Nemours & Co., 878 F.3d 
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1336, 1345 (Fed. Cir. 2018) (“reliance on extrinsic evidence is proper in an 

inherency analysis”). Neither PO nor its expert addressed this evidence. 

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. In 

addition to the argument above, the Petition asserts, and PO does not dispute, that 

monitoring the temperature of heat sinks in VFDs was known in the art. Pet. 38; see

Ex.1002, ¶¶87-95. Dr. Durham also testified that a POSITA would have understood 

that Toshiba Manual teaches “a power semiconductor heat sink having thermal 

sensors” based on its disclosure “as well as general engineering knowledge 

regarding the operation of ASDs, power semiconductors[], heat sinks” and other 

components. Id., ¶124. Dr. Nikolaou testified that the sole purpose of the heat sink 

in Toshiba’s VFD is to dissipate heat, and he did not consider any other components 

that dissipate heat. Ex.1054, 74:5-76:20. Regarding the location of the thermal 

sensor, Dr. Nikolaou also conceded that a POSITA would have understood that 

Toshiba Manual’s thermistor could be located on the heat sink (Ex.2002, ¶63), but 

does not identify anywhere else the thermistor would be located. Indeed, as 

discussed above, documentation for Toshiba Manual’s VFD expressly describes the 

thermistor as a “heatsink thermistor”. Thus, of the limited number of locations in 

Toshiba Manual’s VFD cabinet where the thermistor could be located, the heat sink 

would be at least an obvious design choice that would have been routine for a 
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POSITA to implement. Cf. Ex.1007pt.1, 20 (showing cabinet); Ex.1002, ¶236 

(discussing, as one example, the Loucks design); Uber Techs., Inc. v. X One, Inc., 

957 F.3d 1334, 1340 (Fed. Cir. 2020). 

VI. A POSITA WOULD HAVE BEEN MOTIVATED TO COMBINE COLI
AND LOUCKS. 

A. Loucks is analogous art to the ’870 Patent.

As the Board has already found, Loucks is reasonably pertinent to the problem 

addressed in the ’870 Patent, satisfying the second prong of the Bigio test.6 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. Id., ¶¶ 132, 234-235. 

Indeed, during the ’870 Patent’s prosecution, PO cited another reference related to 

cooling systems for VFDs in data centers. Ex.1055; Ex.1003, 98 (citing Ex. 1055 as 

reference No.1). Nor is Loucks only relevant to data centers or “server IT equipment” 

as PO argues. Loucks states that its methods “may be used on any device that 

consumes electrical energy and exhausts waste heat,” and specifically mentions 

devices in telephone systems, wiring closets, and electrical rooms. Ex.1009, [0060]. 

6 As demonstrated below, the record supports this finding, and Petitioner need not 
have anticipated or expressly rebutted PO’s arguments to the contrary in its Petition. 
Corephotonics, Ltd. v. Apple Inc., 84 F.4th 990, 1009 (Fed. Cir. 2023). 
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PO does not dispute that such systems would be reasonably pertinent to the problem 

addressed in the ’870 Patent. At most, using VFDs in many fields (POR 31) may 

indicate that Loucks is not in the same field of endeavor as the ’870 Patent. But that 

is not relevant to the second prong of the Bigio test. 

PO previously argued that the ’870 Patent only addresses problems in 

hydraulic fracturing operations, which the Board rejected. ID 42-43. PO now 

repackages that argument, asserting that the ’870 Patent only addresses problems 

pertaining to “a portable VFD.” POR 30. Nothing in the ’870 Patent requires the 

VFD to be “portable,” or suggests that it is more “portable” than the equipment of 

Loucks. Dr. Nikolaou admitted as much. Ex.1054, 120:8-121:3. Although the ’870 

Patent describes transporting VFDs on trailers or trucks in certain embodiments, 

Loucks’ equipment could be transported in a similar manner. Cf. id., 122:5-126:10, 

163:17-164:19.  

PO also attempts to distinguish “cooling” in Loucks from “monitor[ing] 

against ‘excessive heat’”, asserting that “nothing in the ’870 Patent would have 

conveyed to a POSITA” that its VFDs need to be cooled. POR 32. This illusory 

distinction fails for several reasons. First, Loucks is directed to methods of 

monitoring cooling efficiency, not methods of cooling themselves. Ex.1009, Title; 

Ex.2002, ¶102 (“Loucks addresses the problem of detecting cooling problems”). 

Moreover, the ’870 Patent does not disclose how its thermal sensors are “monitored 
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by a microprocessor to prevent damage caused by excessive heat,” much less in a 

way that distinguishes it from the monitoring in Loucks. A POSITA also would have 

understood that VFDs, including those in the ’870 Patent and Coli, give off heat and 

therefore should be cooled. Ex.1002, ¶¶87-95; Ex.1009, [0060]. Indeed, the ’870 

Patent claims a heat sink that dissipates heat from the VFD, which is a form of 

cooling. Ex.1002, ¶87; Ex.1054, 36:17-37:7 (claim 7 indicates that “there may be a 

need for cooling and that’s why it states there will be heat sinks…”). As discussed 

below, nothing in Coli departs from this widely accepted principle or suggests that 

its VFD does not need cooling. 

B. Coli does not teach away from combination with Loucks.  

PO argues that Coli teaches away from Loucks based on its disclosure that 

“the need for cooling systems…is significantly reduced” “by removing diesel prime 

movers.” Ex.1005, [0039]. Nothing in Coli suggests that cooling systems would be 

eliminated altogether, or that any remaining cooling systems should not be 

monitored, e.g., using the systems of Loucks. In contrast, Coli teaches in that same 

paragraph that other equipment, i.e., machinery for transferring power from diesel 

prime movers to pumps, is “eliminated.” Id. At most, Coli teaches that its methods 

may not require pumps, fluids, or other large-footprint equipment used in forced 
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cooling techniques,7 or may require less of such equipment. However, Coli does not 

teach away from all cooling systems, such as Loucks’s heat sink. Nor does PO cite 

any evidence that Loucks’ heat sink or monitoring systems would increase footprint 

or infrastructure in a manner like the equipment called out in Coli. Electric motors 

and VFDs are still used in Coli, and a POSITA would recognize that those systems 

need to be cooled. Ex.1002, ¶¶82, 87-95.  

Finally, Petitioner’s grounds involving Loucks do not require “adding a 

cooling system” to Coli’s VFD. POR 33. Coli is silent on cooling systems in its 

VFD, and Loucks further describes the components of a cooling system (e.g., heat 

sinks) and monitoring system that could be used in that VFD. Ex.1002, ¶¶233-237. 

Although Petitioner need not establish that Loucks’ system could be “bodily 

incorporated” into Coli’s VFD,8 PO does not rebut the evidence that a POSITA 

would have understood how to do so. Id. ¶¶236-237; compare Ex.1007pt.1, 20, with

Ex.1009, Fig. 5. 

7  PO conflates “cooling” generally—which may be accomplished using a heat 
sink—with “forced cooling” techniques that use circulating pumps, fluids, or fans. 
Ex.1002, ¶95.  

8 Mouttet, 686 F.3d at 1332.  
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Otherwise, PO simply reiterates that Loucks does not disclose limitation 7[e]. 

POR 33-35. These arguments do not rebut that it would be obvious to combine 

Loucks with Coli, and fail for the reasons discussed in §V.A, supra. 

C. The Board’s prior decision is not relevant to combining Coli with 
Loucks. 

PO incorrectly analogizes Loucks to a different reference that the Board found 

would not have been obvious to combine with Coli in IPR2021-01033. Specifically, 

PO faults Petitioner for not explaining how refrigerants would be used with Coli’s 

VFDs, as the Board found in IPR2021-01033. POR 37 (citing Ex.1048, 48). 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. Unlike Stark, 

Loucks does not require refrigerants, and Loucks describes applications in electrical 

equipment enclosures like Toshiba Manual. Compare Ex.1007pt.1, 20, with

Ex.1009, Fig. 5. Notably, PO’s expert never discussed Stark, much less any 

similarities between Stark and Loucks. Therefore, the Board’s prior findings 

regarding the Coli-Stark combination have no bearing on the Coli-Loucks

combination.9

9  In contrast, Petitioner cited Ex.1048 to support combinations of Coli with 
Horikoshi, Gardner, and Vliet, all of which were at issue in IPR2021-01033. 
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VII. DEPENDENT CLAIMS 13 AND 15-16 ARE UNPATENTABLE. 

A. Claim 13: Coli discloses and renders obvious “a truck having at 
least five axles.”  

PO does not contest that Coli discloses a truck-trailer with five axles. Ex.1005, 

[0037]; [0007]; [0039]; [0078]. Instead, PO argues that it is not a “truck” because a 

“truck” is distinct from a “trailer.” POR 45-47. But PO has not asserted that “truck” 

needs to be construed, in claim 13 or elsewhere, so the plain meaning applies. 

Ex.2002 ¶104. The claims’ plain language only requires all the components be 

mounted on “a vehicle” that “is a truck.” Ex.1001, cls.12-13. The ’870 Patent does 

not illustrate a truck differently from a truck-trailer. 

As Dr. Durham explained, a POSITA would understand Coli’s truck-trailer as 

falling within the plain and ordinary meaning of a truck. Ex.1002, ¶198. Dr. 

Nikolaou likewise explained that “truck” is readily understood, and did not provide 

any defining characteristics of a “truck” other than its “size” and “ability to carry 

things.” Ex.1054, 259:16-260:10. Coli’s truck-trailer has both the “size” and “ability 

to carry things” necessary for the pumps to be “mounted on [the] vehicles,” i.e., 

trucks. Ex.1001, 2:7-10. Neither PO nor Dr. Nikolaou explains why Coli’s truck-

trailer is not a truck. Ex.2003, 54:9-13.

PO raises another red herring—accusing Dr. Durham of construing “truck” 

differently in different claims. PO again takes his testimony out of context. PO’s 

questions related to claim 1, which recites a “truck” and a “trailer” separately. 
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Ex.2003, 53:15-54:2, 54:9-13. But, as Dr. Durham explained, the scope of “truck” 

and the application of Coli to it may be different in claim 1 since claims 1 and 13 do 

not share a common dependency. Id., 55:10-56:8. Even if Coli does not disclose a 

truck carrying the claimed equipment, a POSITA would have found it obvious that 

Coli’s three-axle semi-trailer could be attached to and pulled by a tractor (“tractor-

trailer truck”), and the number of axles on the tractor trailer is simply a design choice. 

Ex.1002 ¶¶199-200. Like the truck-trailer, a “tractor trailer” also reads on to the 

plain and ordinary meaning of a “truck.” Ex.2003, 57:3-8; Ex.1002, ¶199. PO’s only 

response is that Dr. Durham’s testimony is conclusory. But Dr. Durham explained 

that “the use of trucks to transport trailers to and from oil and gas well sites has been 

well-known for decades,” and a POSITA would have understood that Coli’s semi-

trailer was “intended to be attached to and pulled by a tractor.” Ex.1002, ¶¶161, 198-

200. Therefore, a POSITA would have been motivated to make this simple design 

choice. Id.; Uber Techs., 957 F.3d at 1340.  

B. Claim 15: Coli discloses an electric motor having “a maximum 
continuous power output of about 1750 brake horsepower or 
more.” 

PO fails to dispute that Gardner discloses claim 15. See Pet. at 9, 16, 61, 63; 

Ex.1002, ¶¶18, 109, 146, 254.  

PO also argues that Coli’s disclosure of “true 2500 hp” refers to “maximum 

instantaneous power” or “peak power” rather than “maximum continuous power 
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output.” POR 49-52. First, to invalidate this system claim, Coli need not disclose a 

method where a specific “maximum continuous power output” is achieved. Instead, 

a POSITA need only understand Coli to disclose a system in which the motor could 

achieve the claimed maximum continuous power output. Hewlett-Packard, 909 F.2d 

at 1468.  

PO’s argument is also based on another implicit and incorrect claim 

construction. PO would exclude Coli’s “true 2500 hp” because Coli does not state 

that it is maintained during the entire fracturing operation. But PO fails to clarify 

how long “continuous” requires. Dr. Nikolaou testified that a fracturing pump need 

not operate at a single horsepower throughout the entire operation, Ex.1054, 264:1-

16 (“answer…is not one size fits all”), confirming that PO’s interpretation is too 

narrow. And shorter time periods described in Toshiba Manual VFDs fall within the 

plain meaning of “continuous.” Ex.2003, 88:10-16.  

Regardless, Coli discloses a maximum continuous power output of 1750 brake 

horsepower or more. For instance, claim 28 describes a motor “capable of operating 

at 2500 hp during fracturing operation,” i.e., continuously, even under PO’s 

interpretation. Ex.1005, cl.28. Coli also discloses that conventional diesel systems 

typically “only provide 1800 hp” to pumps after parasitic losses. Id., [0049]. Coli’s 

system, however, reduces those losses, such that it “can deliver a true 2500 hp 

directly to each pump.” Id. Thus, a POSITA would have understood that Coli’s 
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motor can output its full 2500-hp rating. Ex.1002, ¶203. Indeed, the Board 

previously decided that Coli discloses a similar limitation based on this disclosure. 

Ex.1048, 41 (Coli discloses “maximum continuous power output of about 1500 

horsepower or more”).  

C. Claim 16: Coli discloses an electric motor having a “maximum 
continuous torque of about 8750 lb-ft or more.”  

PO argues that Coli does not disclose a “maximum continuous torque” based 

on the same improper construction of “continuous” discussed in §VII.B, supra. As 

Dr. Nikolaou admits, Coli’s electric motor must have a “maximum continuous 

torque”; he understands that it “wouldn’t be higher than 20,000” but could not 

further limit it. Ex.1054, 273:5-276:1. Coli states that its electric motor can operate 

in the range of “up to 20,000 ft/lbs of torque”, disclosing the claimed “maximum 

continuous torque.” Ex.1005, [0011], cl.27; Ex.1002 ¶204. The Board has previously 

decided that Coli discloses this limitation based on that disclosure. Ex.1048, 41-42. 

VIII. CONCLUSION 

Petitioner respectfully requests that the ‘870 Patent claims be cancelled as 

unpatentable under 35 U.S.C. §318(b).  

Respectfully submitted, 
BAKER BOTTS L.L.P. 



IPR2023-00558 
U.S. Patent No. 11,136,870 

26

February 23, 2024  
Date     Elizabeth Durham Flannery (Reg. No. 59,509) 

LEAD COUNSEL FOR PETITIONER 



IPR2023-00558 
U.S. Patent No. 11,136,870 

27

CERTIFICATE OF SERVICE 

In accordance with 37 C.F.R. § 42.6(e), the undersigned certifies that on 

February 23, 2024, a complete and entire copy of this PETITIONER’S REPLY TO 

PATENT OWNER’S RESPONSE and Exhibits 1054-1055 were served on Patent 

Owner via electronic mail at the following addresses: 

Brian E. Ferguson 

BEFerguson@winston.com 

IPR-Profrac-USWell@winston.com 

Matthew Hopkins 

MHopkins@winston.com 

J. Tyler Boyce 

TBoyce@winston.com 

BAKER BOTTS L.L.P. 

February 23, 2024  __________________________ 
Date  Elizabeth Durham Flannery  

(Reg. No. 59,509) 
    LEAD COUNSEL FOR PETITIONER 

910 Louisiana Street 
Houston, TX 77002 
Phone: (713) 229-2104 
Fax: (713) 229-7704 
Liz.flannery@bakerbotts.com 



IPR2023-00558 
U.S. Patent No. 11,136,870 

28

CERTIFICATE OF COMPLIANCE WITH TYPE-VOLUME 
LIMITATION, TYPEFACE REQUIREMENTS, AND TYPE STYLE 

REQUIREMENTS 

1. This Petitioner’s Reply to Patent Owner’s Response complies with the type-
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exempted by 37 C.F.R. § 42.24(a). 

2. This Petitioner’s Reply complies with the general format requirements of 37 

C.F.R. § 42.6(a) and has been prepared using Microsoft® Word in 14-point Times 

New Roman. 
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