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MICHAEL NIKOLAOU,

having been first duly sworn, testified as

follows:
EXAMINATION
BY MR. WALTERS:
0. Good morning, Dr. Nikolaou.
A. Good morning.
Q. Where are you physically located today?
A. I am in my house in Houston, Texas.
Q. You've been deposed before?
A. I have.
Q. How many times?
A. About ten.
Q. And you understand you've been sworn to

testify truthfully to the best of your ability?
A. Yes.
Q. Is there any reason you cannot testify

truthfully today?

A. No.

Q. What did you do to prepare for today's
deposition?

A. I reviewed material that is related to
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the subject of this deposition; namely, my
declaration and references in that. I had a
session with Mr. Quarles yesterday, where we
reviewed that material as well.

0. Did you review any material that is not

referenced in your declaration?

A. Not referenced, no.

Q You met with Mr. Quarles yesterday?

A. Online, vyes.

Q Was there anyone else at that meeting?

A No, there was no other person in that
meeting.

Q. About how long did the meeting last?

A. About five, six hours.

Q. At what rate are you being compensated

for your time in this matter?
A. I am compensated at $700 an hour.
Q. And you submitted a declaration in this

proceeding, which is --

A. Yes.
Q. -— Exhibit 201072
A. Exhibit 2010, yes, sir.
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Q. And that declaration accurately states
your opinions?
A. Yes.
Q. The patent at issue in this proceeding is

US Patent No. 10,655,435, correct?

A. Correct.

Q. What's your understanding of the novelty
of the '435 patent?

A. My understanding of the novelty of this
patent is that it offers a way to monitor a system
that is used for hydraulic fracturing in oil and

gas wells.

Q. What is that way?

A The way of monitoring?

Q. Yes.

A It is described in the patent in text and

figures, and I can give you details depending on
what we want to focus on.
Q. Sure.
Can you provide a summary of the way
of monitoring that you have stated is the alleged

novelty of the '435 patent?
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A. Yes. 1In fact, is it okay if I read from
the abstract of the patent, which is a pretty good
description of what they claim the novelty to be?

Q. Sure.

A. So the hydraulic fracturing system
further includes a control system which controls
the plurality of sensor devices configured to
measure one or more parameters of the plurality of
pumps. Those are the pumps that will provide
pressurized water for the fractures to open up.

And continuing from the abstract,
and the distribution system, one or more
processing devices configured to receive and
analyze the one or more parameters measured by the
plurality of sensing devices and generate control
instructions based at least in part on the one or
more parameters in one or more control devices
configured to receive the control instructions and
control one or more aspects of the plurality of
pumps or the distribution system based on the
control instructions.

So this is an overview that says,

PLANET DEPOS
888.433.3767 | WWW.PLANETDEPOS.COM

LIBERTY EXHIBIT 1031, Page 7
Liberty Energy, Inc. and Liberty Oilfield Services LLC v. U.S. Well Services, LLC, IPR2025-00031




10

11

12

13

14

15

16

17

18

19

20

21

22

Transcript of Michael Nikolaou, Ph.D.
Conducted on October 31, 2025 8

basically, there are measurements. Measurements
are processed, and action is taken. Details are
provided in the text that follows this abstract.

Q. I'd like to -- let me ask a couple of
questions.

Do you have any materials in front
of you today?

A. I have the exhibits, but -- those are
clean files of the exhibits that are listed in the
declaration. That list includes the declaration
itself as well as the patent and several other
documents included in that list. Those are
exhibits from 1001 to 2017.

Q. Anything else?

A. My computer screen. Nothing else.

Let me close this, by the way.
Apologies. Let me see my email. I can close that
so I won't be distracted. I closed everything,
and I have the list of exhibits associated with my
declaration.

Q. I'd 1like to turn to Exhibit 1006, which

is the Borgstad reference.
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A. I'm looking at this right now.
Q. Can you turn to Figure 17
A. Figure 1. One second, please.

Figure 1. Yes, I'm looking at that.

0. Figure 1 shows a master controller 1067
A. Yes.

Q. And a pump modulator 10772

A. Yes.

Q. And multiple pump controllers 108 that

are labeled 1 to N7

A. Yes.

Q. As shown in Figure 1, master controller
106 controls the pump modulator 1077

A. Yeah, it sends a command through line
120. That's what you are referring to, right?

Q. Yes.

A. Very good.

Q. And the pump modulator 107 controls the
pump controllers 1087

A. Yes, the pump modulator sends commands
through lines 124.

Q. And each of the pump controllers 108
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controls a respective pump unit 110 labeled 1 to
N?
MR. QUARLES: Objection, form.
A. The pump controller sends a command
through line 116 to the corresponding pump unit.
Q. And that's to control the pump unit?
MR. QUARLES: Objection, form.
A. This is to perform the function for which
the pump controller has been put in place.
Q. Is that a control function?

MR. QUARLES: Objection, form.

A. I can look up the text to see what
exactly 1s the verbiage used here. Do we have a
minute?

Q. Sure.

A. So basically I'm going to do a search to

see what exactly is the verbiage for 108, 116 and
110, if I can take a minute.

Yes. It's stated that in column --
in page 2 -- page 8 of the Liberty Exhibit 1006.
The pump controller 108 may drive the pump further

down. The pump controller 108 controls the
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operation of the pump unit 110 by sending signals
116 to the pump unit 110.

Q. I'd like to look at paragraph 23, which I
think is just below the portion that you just
read.

A. Yes.

Q. The third sentence of that paragraph
states "The measured performance of a pump at 118
may include, but is not limited to, the output
flow rate 130, the output pressure 132 or the
output efficiency 134."

You see that?

A. Yes.

Q. Do you agree that output flow rate 130,
output pressure 132, and output efficiency 134 are
each measured parameters of the pump?

MR. QUARLES: Objection, form.

A. We have an analysis of that in my
deposition, and I can refer to that.

The quick summary of that is that
performance is inferred from essentially

information on the pump operating characteristics.
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So that is something that is

calculated, as I explain in the deposition.

0. So I don't know -- I don't know if the
answer --
A. In the declaration, I'm sorry, not

deposition. My declaration. Apologies for using
the wrong term.

Q. I'm not sure if the answer to my question
was yes or no, so I'll ask it again.

Do you agree that the output flow
rate 130, output pressure 132, and output
efficiency 134 are each measured parameters of the
pump?

MR. QUARLES: Objection, form.

A. On efficiency, I would say no, this 1is
not a measured parameter of the pump.
Q. Is output flow rate 130 and output

pressure 132, are those measured parameters of the

pump?
A. I'll -- can I look at my declaration?
Because I didn't focus on these very much. I

focused more on efficiency for which there was a
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clear indication of a calculation. Do I have a

minute again?

Q. Sure.
A. So with your permission, I'll open my
declaration.

So testing and flow rate, yes,
parameters, according to Borgsgiggsde

Q. But you do not agree that output
efficiency is a measured parameter of the pump?

MR. QUARLES: Objection, form.

A. Again, let me look at the specific way in
which Borgstadt actually talks about efficiency so
I can point you to that particular section in
this -- in this exhibit. I'm looking at Borgstadt
at this time with your permission again to find
the corresponding place.

Q. Sure.

A. Okay. So Borgstadt, page -- it's page 12
of the exhibit, right at the very top has in item
14 the pumping apparatus of claim 13 wherein the

model includes the pump curve. And that pump

curve 1s associated -- a model associated with the
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pump so that efficiency can be calculated as
discussed, for example, in page 3, paragraph 0029,
about eight lines down that says, for example, the
model of operation of the pump units 110 may
comprise a pump curve. And at another location,
Borgstadt says what they do with this pump curve.
Let me retrieve that as well.

So page 2 of -- which 1is
paragraph 23, in one embodiment the pump
controller may determine -- at the bottom -- may
determine the efficiency of the pump using the
performance curve of the pump unit and taking into
account the pressure or flow rate at the output of
the pump.

Q. So Borgstadt in the sentence above that
states, "In certain embodiments the pump
controller 108 has the capability to determine
efficiency 134 of the pump unit 110."

You see that?
A. That is correct.
Q. So 1s 1t your opinion that the output

efficiency 134 is or 1is not a measured parameter
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of the pump?

MR. QUARLES: Objection, form.

A. It is not.
Q. And why not?
A. Because the patent says it is determined,

and it explains how it is determined by using a
model and other measurements.

Q. So because it's determined, then it's not
measured? Is that --

MR. QUARLES: Objection, form.

Q. -—- your opinion?

A. Again, the language that the patent is
using is clear. It says, as you pointed out in
paragraph 23, five lines before the bottom on the
left, "has the capability to determine efficiency
of the pump," and it explains how, determine the
efficiency of the pump using the performance
curve, which is a model, as I already pointed out,
and it is explained actually what kind of model it
is for the pump and so on.

Q. In paragraph 23, the third sentence

states, "The measured performance of a pump at 118

PLANET DEPOS
888.433.3767 | WWW.PLANETDEPOS.COM

LIBERTY EXHIBIT 1031, Page 15
Liberty Energy, Inc. and Liberty Oilfield Services LLC v. U.S. Well Services, LLC, IPR2025-00031




10

11

12

13

14

15

16

17

18

19

20

21

22

Transcript of Michael Nikolaou, Ph.D.
Conducted on October 31, 2025 16

may include," and listed there is output
efficiency 134.
You see that?

A. Yes.

Q. So do you agree that output efficiency
134 is measured?

MR. QUARLES: Objection, form.

A. It says measured performance. And
measured performance, it says, may include the
things that you mentioned. The flow rate, the
pressure or output efficiency. But output
efficiency i1s explained that it is determined from
measurements, of course, but using a model.

Q. So 1t's your opinion that output
efficiency 134 is not a measured parameter of the
pump in Borgstadt?

MR. QUARLES: Objection, form.

A. That is my opinion.

Q. Let's look at Figure 1 of Borgstadt.
A. I'm sorry, figure what again?

0. Figure 1.

A. Figure 1, yes. Let me go over there.
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I'm in Figure 1, yes, sir.

0. In Figure 1 of Borgstadt there's an
output 118 identified from the various pump units.
Do you see that?

A. Yes.

0. And the output includes Q, P and a Greek

letter. How would you pronounce that Greek

letter?
A. FEta is good. E-T-A.
Q. Q is flow rate?
A. Yes.
0. And P is pressure?
A. Correct.
0. Eta is efficiency?
A. Eta is efficiency -- let me confirm that

this is, indeed, what the patent says. So that
would be 118. And just to be 100 percent sure --
again, doing...
Yes, eta. Yeah, that's efficiency.
Q. Boggg%ggdgescribes here flow rate,
pressure and efficiency as pump parameters at the

pump output 118, correct?
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MR. QUARLES: Objection, form.
A. What part in Borgstadt are you --

Borgstadt, sorry, are you referring to?

Q. Figure 1 that we were looking at.
A. Right. And then you mentioned something
about what Borgstadt claims. Is this from text or

a summary of what you assess to be the gist of

this?
Q. Sure. I'm not asking about what
Borgstadt claims. I'm asking that -- I'm stating

that Borgstadt here in Figure 1 describes flow
rate, pressure and efficiency as pump parameters
at pump output 118, correct?

MR. QUARLES: Objection, form.

A. He shows in 118 that those parameters are
output signals that he considers in that system,
yes.

Q. I'd like to go back to your opinion that
pump efficiency is not a measured parameter in
Borgstadt. Just so I understand, that's your
opinion because Borgstadt describes that pump

efficiency is determined?
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A. Correct. This is determined from actual
measurements of what would be Q and P in Figure 1,
flow rate and pressure.

Q. And because it's determined from actual
measurements, then it's your opinion that it's not
measured, correct?

MR. QUARLES: Objection, form.

A. My opinion is that it's not measured
because, as Borgstadt explains, there is a model
involved here. So the model is fed with the
actual measurements of Q and P, and it then

produces a value for the efficiency, eta.

Q. I'd like to turn to paragraph 25 of
Borgstadt.
A. Yes, sir, I'm right there at

paragraph 25.

Q. Can you read the first sentence? You
don't have to read it aloud.

A. "The output 118 parameters of each pump

unit 110 are also fed into the pump modulator."

Q. The next sentence as well.
A. Oh, the next sentence. "These output
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parameters may include, but are not limited to,
the output pressure, output flow rate, and output
efficiency of the pump unit 110."

Q. In this paragraph 25, Borgstadt describes
output flow rate, output pressure, and output
efficiency as output parameters of the pump,
correct?

MR. QUARLES: Objection, form.
A. He says clearly that output parameters

may include these three.

Q. Can we turn to paragraph 337

A. Paragraph 33. Yes, sir, I'm there.

Q. Paragraph 33 relates to Figure 3 of
Borgstadt?

A. Yes.

Q. And a couple of sentences down there's a
sentence that starts with "although." You see
that?

A. Yes.

Q. And this states, "Although the pump

unit's efficiency 1s used as a parameter in this

example..." and then it says, "other parameters
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may be used during the diagnosing process."
Do you see that?

A. Yes.

Q. So based on this description, a POSITA
would have known that Figure 3 could be applied to
other pump parameters such as output flow rate or
output pressure. Is that fair?

MR. QUARLES: Objection, form.
A. Let me see what procedure is meant here.
So the statement is general here in
paragraph 32 that other pump parameters may be
used during the diagnosing process. It doesn't
specifically say here what those parameters would
be.

Q. Given Borgstadt's earlier disclosure that
output flow rates and output pressure are pump
parameters, would you understand that this
sentence in paragraph 33 could also be referring
to those other parameters in addition to pump
efficiency?

MR. QUARLES: Objection, form.

A. This is an implicit statement. So do I
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have some time to read the text that preceded that

to see what is the context in which this is

mentioned?
Q. Sure.
A. Okay. Thank you very much. Let me read

from that in my head, and I'll get right back.

So, again, with your permission,
I'll open a second window which has the exact same
patent by Borgstadt so I can see simultaneously

the text and figure. Is that okay?

Q. Sure.
A. Thank you.
Okay. So yes, so I went back to
Figure 2.

Let me start in a different way. So
shown in Figure 3 is a flow diagram of the pump
modulator, and the pump modulator is introduced in
Figure 2. And in Figure 2, information regarding
the performance of each pump unit is shown as an
input to the pump modulator.

And then performance -- information

regarding the performance of each pump unit can be
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whatever the patent -- Borgstadt's patent
describes to us parameters or variables that
describe performance of flow rate, pressure,
efficiency. Those would be associated with
performance.

So your question was in Figure 3
there's a flow diagram. Could you rephrase it
once more to make sure I answer it accurately?

Q. Sure.

Based on the disclosure in
paragraph 33, a person of skill in the art would
have known that Figure 3 could be applied to other
pump parameters such as output flow rate and
output pressure?

MR. QUARLES: Objection, form.

A. Well, Figure 3 says specifically "Receive
the pump unit's current efficiency" value.

Q. And the sentence that we discussed a few
minutes ago states although the pump unit's
efficiency 1s used as a parameter in this example,
as would be appreciated by those of ordinary skill

in the art with the benefit of this disclosure,
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other pump parameters may be used during the
diagnosing process?

A. Yes.

Q. My question is those other pump
parameters that could be used in the diagnosing
process could include output flow rate or output
pressure?

MR. QUARLES: Objection, form.

A. Yeah, other pump parameters, if those
parameters are associated with information
regarding the performance of each pump unit, as
stated in Figure 2, that would apply.

Here it says parameters in general,
as a parameter in this example. So I'm going to
leave it at that.

Q. And Borgstadt states that with respect to
Figure 3, the pump unit's efficiency may be used
for diagnosing a pump failure, correct?

MR. QUARLES: Objection, form.

A. In the text, right. As shown in Figure 3
is a flow diagram of the pump modulator process

for diagnosing a pump unit failure. Yes, sir.
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Q. And so, based on this disclosure, a
POSITA would have known that other pump parameters
such as output flow rate or output pressure could
also be used for diagnosing a pump failure?

A. Other pump parameters, indeed, it is
stated that they could be used during the
diagnosing process, yes, sir.

Q. And those other pump parameters could
include pressure and flow rate?

A. To the extent those are pump parameters
of relevance, yes.

0. I'd like to turn to the Norris reference,
which is Exhibit 1004.

A. Norris 1004, give me one second to open

it. Norris Exhibit 10047

Q. Yes.

A. Yes, I'm right there.

Q. And I'd like to look at paragraph 32.

A. Paragraph 32. Okay. I'm right there.
Q. In the second sentence of that paragraph

it states, "Each engine of drive train 276

includes an associated electronic control module
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ECM 415 suitable for monitoring and managing
engine operations."
Do you see that?
A. Yeah.
Q. The electronic control module is a device

that provides control to engine operations,

correct?
MR. QUARLES: Objection, form.
A. Are you referring to ECM?
Q. Yes.
A. It's what the term states, electronic

control module, and it's stated what kind of
electronic control module should be used, and it
should be one suitable for monitoring and managing
engine operations.

Q. You agree that the ECM provides control
to engine operations based on that sentence?

MR. QUARLES: Objection, form.
A. Well, 1t provides monitoring and managing

of engine operations.

0. Is that different than control?
A. Well, it's a matter of what one
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understands to mean by control or monitoring and
managing. So control may be part of it. But it
says monitoring and managing engine operations, so
that's the jargon that they preferred to use
there.

Q. Would you expect control to be part of
it, given the device is called an electronic
control module?

A. It depends by what you mean by control.
People may mean drive this to a desired value or
Just make sure that the operation is as expected
without any other issues.

So given that the term "control" is
in the electronic control module, I would accept
in this sense the term "control" to mean, yes,
control of that, of that unit that has the
electronic control module.

Q. You would expect that to mean control of
engine operations?

MR. QUARLES: Objection to form.

A. Control in the sense of monitoring and

managing engine operations, yes, sir.
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0. I'd like to turn to the Omont reference,
Exhibit 1005.

A. Okay, I have Omont open.

Q. I'd like to start at paragraph 65.

A. 65. One second. 65, yes, sir.

Q. Paragraph 65 relates to each instance of
control hardware 400. Do you see that?

A. Yes.

Q. And at the bottom of exhibit page 19 in

that paragraph, Omont states, "Various instances
of the control hardware 400 may receive
information generated by the sensors 204, 214, and
222."
Do you see that?
A. Yes.
0. Another sentence down, there's a sentence
that starts with "each instance."
Do you see that?
A. Yes.
Q. It states that "Each instance of the
control hardware 400 may execute programs,

routines, and/or other coded instructions."

PLANET DEPOS
888.433.3767 | WWW.PLANETDEPOS.COM

LIBERTY EXHIBIT 1031, Page 28
Liberty Energy, Inc. and Liberty Oilfield Services LLC v. U.S. Well Services, LLC, IPR2025-00031




10

11

12

13

14

15

16

17

18

19

20

21

22

Transcript of Michael Nikolaou, Ph.D.
Conducted on October 31, 2025 29

Do you see that?

A. Yes.

0. The next sentence states, "For example,
the executed instructions and/or generated output
information may be for controlling the
controllable devices 216, 224, and/or for
monitoring the sensors 204, 214, 222."

Do you see that?

A. Yes.

Q. Is it fair to say that control hardware
400 receives information from sensors 204, 214,
2227

MR. QUARLES: Objection, form.
A. It's as stated at the top of this page,

may receive information generated by sensors 204,

214, 222.
That's what you are referring to,
correct?
Q. Yes.
A. Yes, sir.
Q. And because this paragraph states that

the control hardware may execute coded
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instructions and that the executed instructions
may be for monitoring the sensors, that's
additional support that the control hardware 400
receives information from the sensors. Is that
fair?

MR. QUARLES: Objection, form.

A. I'm not sure I'm following the logic. I
thought that it is fairly explicit that, indeed,
the system may -- 400, the control hardware 400
may receive information generated by sensors 204,
214, and 222.

Q. So my question is specifically around the
language "monitoring the sensors."

In order to monitor the sensors, it
would need to receive information from the
sensors. Is that fair?

MR. QUARLES: Objection, form.

A. That information may be received, indeed,
as stated at the very top.

And how monitoring of the sensors
would be done, I don't see details here at first

pass, but it says the executed instructions or
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generated output may be for controlling or for
monitoring the sensors. So I would take this as
stated in the sentence.

Q. As one of skill in the art, would you
expect that in order to monitor the sensors, that
the control hardware would receive information
from the sensors?

MR. QUARLES: Objection, form.

A. Monitoring of the sensors could be done
in any way. For example, it could be that just
because a line is broken and you're not receiving
actually any input from the sensors, you can infer
that something is wrong with the sensors. Or you
may receive a flat line, for example, from the
sensors or —-- it could be a number of things,
including not getting anything from the sensors.

Q. Could it include receiving information
from the sensors?

MR. QUARLES: Object to form.

A. It could, yes. It could.
Q. I'd like to turn to paragraph 61.
A. 6l. Yes, sir.
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Q. Can you read that first sentence -- it's

a long sentence. You can read it to yourself.

A. The very first sentence?
Q. Yes.
A. Okay. Give me one second, please.

Okay. 1I've read it. And do I have
permission to open a second window so I can look
at both Figure 2 and Figure 3 in the text at the
same time?

Q. Sure.

A. Thank you.

Okay. So I have the figures handy
in front of me, and I have read the first sentence
in paragraph 61.

Q. This first sentence states that
components of various elements of Figure 2 may be
implemented as an instance of control hardware 400
shown in Figure 4. Is that right?

MR. QUARLES: Objection, form.

A. Shown in Figure 4. So, yeah, it shows in
detail what exactly they refer to.

Q. Included are components of each subsystem
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202, 212, and 220.

Do you see that?

A. 202, 212, 220, yes, I see that in the
second line.

Q. So this sentence is stating that
components of subsystems 212 and 220 may be
implemented as control hardware 400, correct?

MR. QUARLES: Objection, form.

A. Let me read in detail one more time,
please.

Yes, it's fairly explicit that
components of each subsystem 202, 212, 220 may
each be implemented as an instance of control
hardware 400 shown in Figure 4.

Q. And subsystem 212 includes sensors 214,
if you see that on Figure 27

A. Subsystem 212 has sensors 214, yes.

0. And we discussed earlier that instances
of control hardware 400 could receive information
from sensors, correct, including sensors 204, 214,
and 2227

MR. QUARLES: Objection, form.
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A. Well, what is stated that Figure 2 is an
instance -- I'll read it again. Figure 2,

implementation in Figure 2 is an instance of the
control hardware 400 shown in Figure 4.

So maybe I didn't understand your
question exactly, and I may have given the wrong
answer.

Q. Sure.

Paragraph 61 states that components

of each subsystem may each be implemented as an

instance of control hardware 400, correct?

A. Yes.
0. And control hardware 400 can receive
information from sensors —-- sensor 214, correct?
MR. QUARLES: Objection, form.
A. 400 is shown in figure 5 -- 4, I'm sorry.

Figure 4. And there is no input from 214. Are
you referring to something implicit here that --
Q. Sure.
I'm referring to our discussion
about five minutes ago where we said that control

hardware 400 may receive information generated by
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the sensors. And that's in paragraph 65.

A. Okay. But 400 shows it has volatile
memory, mass storage device, nonvolatile memory,
input device, processor, local memory, circuit
output device, and external storage medium.

Are you referring specifically to
any one of these so we can perhaps converge more
quickly?

Q. Sure. I'm referring to -- why don't we
go back to paragraph 65.

A. 65. Yes.

Q. At the bottom of that sentence it states,
"Various instances of the control hardware 400 may
receive information generated by the sensors."

Do you see that?

A. 65 again, you said?

Q. Yes.

A. So, for example, various instances of the
control hardware... and then it goes to the next
page. Information generated by the -- et cetera,

et cetera, et cetera.

Okay. So which one of these blocks
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would be the one that would -- in Figure 4, which
one of these blocks would be the one that would be
204, 214 and 2222
So are you waiting for me to respond
to something, or am I expecting your response?
Q. Is that a question for me?
A. Yes, sir. So let me repeat it so I can

make sure I understood what you asked.

Q. I'm not the expert here. Okay?
A. Correct, correct, correct. I'm not
asking you for an explanation. I want to make

sure I understand your question.

So your question is -- if we go back
to 65, you're saying at the bottom it reads
various instances of the control hardware 400 may
receive information generated by the sensors 204,
214, 222, information by human operator via one or
more of the HMI...

So in Figure 4 where the system 400
is shown, what part in particular are you
referring to for which there could be instances of

204, 214, 222, 228, 310, 316, et cetera?
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Q. I'm not looking at Figure 4. Let's go
back to paragraph --

A Well, that's --

Q. Let's go back to paragraph 61.

A Paragraph 61.

Q Paragraph 61 states that "Components of
each subsystem 202, 212, and 220 may each be

implemented as an instance of control hardware

400."
Do you agree with that?
A. Yeah, it's stated explicitly.
Q. And in paragraph 65, it states that

various instances of control hardware 400 may
receive information generated by sensors 204, 214,
and 222.
Do you agree with that?
A. Same paragraph, a little further down?
Q. Paragraph 65.
A. Oh, 65.
Yes.
Q. And paragraph 65 also states that "Each

instance of the control hardware 400 may execute
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instructions" and that "the executed instructions

may be for monitoring sensors 204, 214, and 222."

Correct?
A. Yes.
MR. QUARLES: Objection, form.
A. You're reading from paragraph 65,
correct?
Q. Yeah.
A. Yes, sir. I'm following that. Go ahead,
please.
0. And you testified earlier that executed

instructions at control hardware 400 for
monitoring the sensors may include receiving
information from the sensors, correct?

MR. QUARLES: Objection, form.

A. Correct.

Q. Sensors 214 are part of subsystem 212,
correct?

A. We are back in Figure 2, right?

Q Yes.
A. So sensors 214, part of 212, yes.
0

So would you expect that the control
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hardware 400 of subsystem 212 would receive
information from sensors 214 of subsystem 2127

MR. QUARLES: Objection, form.

A. So what is shown in Figure 2 is, as
stated there -- forgive me for a second. Let me
read that one more time to make sure.

So what is stated is that, again,
various instances of the control hardware 400 may
receive information generated by these sensors
204, 214, 222, which are shown in Figure 2.
That's the level of detail shown in that
paragraph.

Q. So as one of skill in the art reading
paragraphs 61 and 65, would you expect that the
control hardware 400 of subsystem 212 would
receive information from sensors 214 of subsystem
2127

MR. QUARLES: Objection, form.

A. Let me see the description. Give me Jjust
one second to see, again, the description of
system 400.

Okay. I think I have enough
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information to answer your question, so if you
could be kind enough to rephrase it, if you don't
mind.

Q. Sure.

So as one of skill in the art
reading paragraphs 61 and 65, would you expect
that the control hardware 400 of subsystem 212
would receive information from sensors 214 of
subsystem 2127

MR. QUARLES: Objection, form.

A. So it is stated in paragraph 65 that the
sensors 204, 214, 222 and/or other operational
aspects of the additive system 200, whether by
another instance of the control hardware 400,
could be used for purposes of control.

So also at the top of the same
paragraph, "May receive information generated by
the sensors 204, 214, 222, information input by a
human operator." Continuing on, "and/or
information retrieved from internal or external
memory of that instance of the control hardware

400."
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So these are all instances of the
general figure 400 that is shown in Figure 4.

Q. So I don't think you answered what I
asked, so I'll just ask it again.

A. Okay, please.

Q. As one of skill in the art reading
paragraphs 61 and 65, would you expect that the
control hardware 400 of subsystem 212 would
receive information from sensors 214 of subsystem
2127

MR. QUARLES: Objection, form.

A. Yes, system 400 could receive information
generated by the sensors 204, 214, 222.

Q. And, similarly, would you expect that
control hardware 400 of subsystem 220 would
receive information from sensors 222 of subsystem
2207

MR. QUARLES: Objection, form.

A. So the general idea, again, is that 400
is at the different resolution and shows various
components, of which 204, 214, or 222 be part. So

in that sense, yes, 400 could receive information
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from 222.

Q. And the control hardware 400 of subsystem
220 could receive information from sensors 222,
correct?

A. Well, again, 400 -- you see that 400 is
this dashed wﬁ;, right? That includes the entire
system.

Now, in that system there is
something that says input device. Everything
else --

0. Yeah.

A. -- would not qualify as an input device
here because this says processor volatile memory,
output device, et cetera, et cetera. It's 426.

The role of the input device would
be played by 204, 214, 222, any input device that
would be there.

So it's not that there is a separate
system 400 and a separate 204, 214, 222. And
instantiation of the input device in that overall
system is 204, 214, 222 or any other sensors.

Like HMI is 228, 310, 316, and so forth.
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Q. And each -- the components of each
subsystem 212 and 220 may each be implemented as
control hardware 400, correct, based on what's in
paragraph 617

A. Well, let me one more time return to 61
for the umpteenth time.

Yeah, paragraph 61 says, for
example, various instances of the control hardware
400 may be operable to facilitate communication
between the additive system 200 and the cam system
300, including communication between one or more
components of various instances of the subsystems
202, 212, 220 and the SCM device 306.

Q. So would you expect that control hardware
400 of subsystem 220 would receive information
from sensors 222 of subsystem 2207?

A. Again, 400 is a collective designation of
all of these systems that are shown, the memory
processor, et cetera, et cetera.

I identified the input device 426 as
something that one would expect to refer to an

input to whether -- where this arrow points,
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interface circuit, et cetera, based on a
reasonable interpretation, the standard
interpretation of this diagram.

400 is again -- you see the dashed
line-is a number that refers to the collection of
all of these.

An input device could be a sensor or
other -- there could be input from a sensor. They
leave it at that, and they explain that these
sensors could be from systems 202, 212, 222, all

of these numbers.

Q. So —-
A. Yeah, go ahead, please.
0. -— control hardware 400 could receive

input from the sensors?
MR. QUARLES: Objection, form.

A. Well, this is part of control hardware
400. You see it's inside that block. For 400 to
receive input from something, there would have to
be an external arrow that points to 400. But the
only external arrow that points to 400 is external

storage medium.
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Q. Is now a good time for a break? We've
been going more than an hour.
A. Sure.
MR. WALTERS: Okay. Ten minutes
okay?
(Recess taken)

BY MR. WALTERS:

0. Welcome back, Dr. Nikolaou.

A. Thank you.

Q. I'd like to look at the claims of the
'435 patent.

A. Claims of -- give me just a second to

open it, please.

Q. Sure. And you may also want to open
Exhibit 1014, which is the claim listing. Feel
free to refer to either one.

A. Yeah, I'll open both. '435.,

Okay. I'm there.

Q. I'd like to look at claim limitation
lle]l 1]
A. So go to the end. What claim limitation
again?
PLANET DEPOS
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Q. 1[e][i]. It's identified in
Exhibit 1014.
A. Oh, it's in that exhibit. I'm sorry.

Let me go to that.

Okay. Claim element, and there is

A. Uh-huh.

Q. This limitation recites "One or more
processing devices configured to receive a first
parameter from a first device of the plurality of
pumps, the distribution system, or the wellhead,
and transmit the first parameter to a second
device of the plurality of pumps, the distribution

system, or the wellhead."

Correct?
A. Correct.
0. So this limitation recites one or more

processing devices, a first device and a second
device. You see that?
A. Yes.

0. And the limitation requires that the
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first parameter go from a first device to the one
Or more processing devices, correct?
MR. QUARLES: Objection, form.

A. First parameter from a first device of
the plurality of pumps, distribution system, or
the wellhead, and transmit the first parameter to
a second device of the plurality of pumps, the
distribution system, or the wellhead.

Correct.

Q. The first aspect of this limitation
requires the first parameter to go from the first
device to the one or more processing devices. Is
that fair?

MR. QUARLES: Objection, form.

A. Well, it's explicitly stated, but yeah,
there is a first device of the plurality of pumps,
the distribution system or the wellhead, and
transmits the first parameter to a second device
of the plurality of pumps, the distribution system
or the wellhead.

Q. Yeah, so that's not my question. Okay?

I'd 1like you to listen specifically to my
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question.

The first aspect of this limitation
states one or more processing devices configured
to receive a first parameter from a first device.

Do you see that?

A. Yes.

Q. So the limitation requires that the first
parameter go from the first device to the one or
more processing devices, right?

MR. QUARLES: Objection, form.

A. So we are reading up to the point that
says one oOor more processing devices configured to

receive a first parameter from a first device,

correct?
Q. Yes.
A. Yes.
Q. So the first parameter is going from the

first device to the one or more processing
devices, right?
MR. QUARLES: Objection, form.
A. Well, that's further down.

So the first part says one or more
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processing devices configured to receive a first
parameter from a first device.

Q. Which way is the first parameter going in
that aspect? From which device to which device?

A. So a first device 1is receiving a first
parameter from one or more processing devices.

Q. Is that what it says?

A. It says one or more processing devices
configured to receive a first parameter from a
first device.

Oh, you're asking for a direction,
what is -- what initiates the transfer and what
receives the transfer?

Q. Yeah. What I asked is that the first
parameter goes from the first device to the one or
more processing devices.

A. Let me read it one more time, make sure I
don't misstate it.

SO one or more processing devices
are configured to receive from a first device.

So the first device sends to one or

more processing devices that are configured to
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receive that.

Q. So the first parameter goes from the
first device to the one or more processing
devices, correct?

MR. QUARLES: Objection, form.

A. First device, yes, sends a first
parameter to one or more processing devices.

0. Okay. And then the limitation requires
that that first parameter go from the one or more
processing devices to a second device, correct?

A. Correct, this is stated, and transmit to
the first parameter, et cetera.

Q. Right. So we have a first device that
sends the first parameter to one or more
processing devices, and the one or more processing
devices sends the first parameter to a second
device, correct?

A. Correct.

MR. QUARLES: Objection, form.

Q. And it could be a plural number of

processing devices that receive the first

parameter from the first device and transmit the
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first parameter to the second device, correct?
MR. QUARLES: Objection, form.

A. Are you trying to distinguish between
plural and singular, or are you, 1n general,
asking about the flow of information here?

Q. Sure. So because the limitation says one
Or more processing devices --

A. Yes.

Q. -— it could read on a plural number of
processing devices that receive the first
parameter from the first device and transmit the
first parameter to the second device, correct?

MR. QUARLES: Objection, form.

A. To a second device of the plurality of
pumps, distribution system, or wellhead, yeah.

Q. So I'm asking you as one of skill in the
art, how could two devices -- how could you
envision two devices performing this
functionality?

Let me ask a different question, to
be clear.

How would you envision two
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processing devices performing the functionality of
the processing devices here, specifically
receiving the first parameter from the first
device and transmitting that first parameter to a
second device?

MR. QUARLES: Objection, form.

A. I can check in the patent to see how
exactly they propose to do that because I don't
have it handy in my head, but it would be in any
reasonable way. And if there is any specific way
mentioned, I would have to look it up to refresh
my memory on this detail.

Q. I don't know if there is. You're welcome
to look. I don't know if there is or not.

A. Okay. Let me -- I can do a very quick
check, and I promise not to take too long.

So there is general description of
how communication between components, sensors and
control devices may take effect. For example, on
column 6 of the patent it says "the communication
between" -- I'm reading on line 14.

"The communication between
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components, sensors and control devices may be
wired, wireless, or a combination of both.
Communication means may include fiberoptics,
electrical cables, wifi, Bluetooth,
radiofrequency, ané{'a%o fr‘equen dl and OThr?éa(:EIIUIC]{(P ciLnear‘fleld

nfernet-based, o ofher hefworke conwnumcahonrr
internet base or other network communication
means."

So that's one passage I could find

easily from a quick search.

Q. And it's your opinion that column 6,
lines 10 to 19 relates to claim limitation
1le][i]7

MR. QUARLES: Objection, form.

A. Let me continue a little bit more. I
promise not to take too long. Apologies for
taking so long.

So this is -- yeah, throughout the
patent these options there are for communication.

And there is another one in column 7
that, for example, the fracturing pump components

may also include various types of communication

devices such as transmitters, receivers or
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transceivers using various communication
protocols.

So communication is discussed in the
patent, but it's not a key. So they don't focus
on any particular type of communication, at least
for the purposes of what claim 1 is concerned
with. And they leave it in general as to the
options that would be available for this type of
communication.

0. Let me ask a different question.

So we've established that limitation
1[e] [1] requires that the first parameter go from
the first device to one or more processing
devices, and then the one or more processing
devices sends the first parameter to a second
device, correct?

MR. QUARLES: Objection, form.

A. You are reading from the text, right,
directly? Correct?

0. The --

A. The text in Exhibit 1014, Claim

No. 1lle][1i].
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Q. That's the limitation I'm referring to.
A. Yes.
Q. So —-- and the one or more processing

devices could be two processing devices, correct?
MR. QUARLES: Objection, form.

A. You are referring to one or more
processing devices? Yeah. One or more means one
or more, literally two, three, however many.

Q. Okay. So let me ask you this particular
question.

If you had processing devices A and

B -- so two processing devices --

A. Yes.

Q. -- and the first device in the claim sent
the first -- sent the first parameter to

processing device A, processing device A sent that
parameter to processing device B, and processing
device B sent the first parameter to the second
device, would that be encompassed by that claim
limitation?

MR. QUARLES: Objection, form.

A. So first device is one or two devices?
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Just one device. That sends the same signal to
processing devices A and B. Is that what you
said?

Q. Let me -- I'll say it again. Okay?

A. Okay. Is it okay if I jot it down?

Q. Absolutely.

A. So we have a first device. Go ahead,
please.

Q. We have a first device -- I'll outline

all the devices we're going to talk about. Okay?
A. Okay.
Q. We have first device, we have second

device, and then we have two processing devices A

and B.
A. So processing A and processing B.
Q. The first device sends the first

parameter to processing device A --

A. Yes.

Q. -- which sends the parameter to
processing device B, which sends the first
parameter to the second device.

A. Wait. We are running out of devices.
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There is a first device, which is A, and there is
a second device, which is B, correct?
Q. No.
No?
No.
Both A and B are first?
No.

Okay. Let's go one more --

LGN O S © e

Let's start over. Let's start over with
what we just said one minute ago.

We have a first device.

A. Right.

Q. We have a second device.

A. Either A or B.

Q. No.

A. No, okay. Sorry again.

Q. So let's look at the claim limitation.

A. Yeah.

Q. Claim limitation recites one or more
processing devices. You see that?

A. It starts with one or more processing

devices, correct.
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Q. So for that we're going to have
processing device A and processing device B.

A. Okay. So we have processing A and
processing B.

Q. The claim also recites a first device.
You see that?

A. Yes. First device, yes.

0. And it also recites a second device. Do
you see that?

A. The second device, yes. Yes, sir, I see.

Q. So irrespective of these that we just
listed, we talked earlier and established that the
first device sends the first parameter to one or
more processing devices.

A. Correct.

Q. Which send the first parameter to the
second device, correct?

A. Correct. Correct.

Q. So for this example, the one or more

processing devices are going to be A and B. Okay?

A. A and B. I'm with you.
Q. Okay. So here's the scenario. The first
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device sends the first parameter to processing

device A.
A. Yes.
Q. Which sends the parameter to processing

device B. Okay?

A. No, no, no. Hold on. We have one or
more processing devices, and then we have device
and then device. Processing devices appears once.
Device and device appears twice, correct?

There is a first device and a second
device, and they're also...

Q. Should I start over?

A. Well, I am with you up to the point with
the first device which sends signals to processing
device A and processing device B. And then --

Q. No, that's not my -- okay. I'll start

over. Okay?

A. Okay.

Q. Processing device —-- excuse me. First
device --

A. Right. First device, yes.

0. First device sends first parameter to
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processing device A.
A. Correct. And --
Q. Which sends the parameter to processing

device B, which sends the first parameter to the

second device. That's the scenario I've outlined.
Okay?
A. So you have the two processing devices

talking to each other?

Q. Yes.
A. Okay. So it's not from the first device
going to A and B. It's from first device going to

processing device A, and then A sends something to

processing device B and —--

Q. Sends the same parameter to B.
A. That's not what it says here.
Q. I'm not talking about the claim language.

I'm giving you a hypothetical. Okay?

A. Oh, okay.

Q. And then I'm going to ask you if the
hypothetical is covered by the claim.

A. Okay.

Q. Okay.
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A. So first device sends to processing
device A. Processing device A sends to processing

device B, and then B sends to second device?

Q. Yes.

A Okay. So I think it's all in series.
Q. Yes.

A First device to processing device A to

processing device B to second device. That's the
configuration you want to look at, right?

Q. Correct.

A. Very good.

Q. My question is does that scenario read on
limitation 1[e] [1]?

MR. QUARLES: Objection, form.

A. Well, 1[e]ll[i], as phrased, says that
processing A and processing B should receive
something from the first device, from the -- a
first parameter from the first device. And then
each one is going to do something.

Q. So is 1t your opinion that that scenario
does not read on the claim?

MR. QUARLES: Objection, form.
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A. So the claim has it differently, so it
doesn't exactly have that scenario as I read it.

Q. And is that because processing device B
is not receiving the first parameter directly from
the first device?

MR. QUARLES: Objection, form.

A. Let me read one more time.

So, as stated again, the claim shows
a clear sequence of a first device, then
processing device, and then a second device.

Q. So I don't think you answered my
question, so I'll ask it again.

A. Please.

Q. Is it your opinion that that scenario
does not read on limitation 1l[e][i] because
processing device B is not receiving the first
parameter directly from the first device?

MR. QUARLES: Objection, form.

A. So directly is not stated there in the
claim. If processing device A is used essentially
as a means of transmitting the first parameter to

device B -- to processing device B, I think -- I
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believe that that would not be precluded.

Q. So is 1t your opinion that the scenario

outlined does read or is covered by 1[e][i]?
MR. QUARLES: Objection, form.

A. It's not precluded by 1[e][i] because it
doesn't say directly, to directly receive a first
parameter from a first device.

Q. I'm not sure what you mean by not
precluded.

My question is whether the
scenario --

A. It can be included. It is included.

MR. WALTERS: Can we take like a
ten-minute break?

MR. QUARLES: Sure.

(Recess taken)

BY MR. WALTERS:

Q. I just sent you an exhibit in the Chat.
A. Oh, yes. 1It's what we discussed. Yes.
Q. Yes. I labeled this Exhibit 1030.

A. Very good.

Q. So, Dr. Nikolaou, this is my effort at
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drawing the scenario we were just discussing with
respect to limitation 1[e][1].

A. Yes.

Q. Which requires a first parameter to go
from a first device to one or more processing
devices and then to a second device. And the
scenario we were discussing was having two
processing devices, processing device A and
processing device B.

And specifically what I've tried to
show in Exhibit 1030 is the first parameter A
going from the first device to processing device A
and then to processing device B and then to the
second device.

And I think you testified earlier
that this scenario outlined in Exhibit 1030 would
be covered by limitation 1[e][i]. Is that
correct?

MR. QUARLES: Objection, form.

A. In the following sense, that the claim is
clear that there has to be a signal sent from the

first device to a processing device.
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Now, 1f the target here is
processing device B, as the patent explains and we
discussed that, there may be all kinds of
communication capabilities that could be taken
advantage of for that first measurement to go from
the first device to the target processing device,
in this case B.

Now, what you're presenting is
something that says, well, what if a processing
device A 1s used as a means of communication
between the first device and the processing device
B, which is the target of the signal from the
first device. Would that be okay?

Well, it would be okay in the sense
that there is a communication and a signal is sent
from the first device to the processing -- to
processing device B.

On that, the patent is explicit. 1In
fact, it specifies that those devices have to be
of the pump or the distribution system or the
wellhead to make it specific about what devices

and sensors we are talking about.
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So to the extent that the processing
device A 1s used as a means of communication, it
would be okay, as would be any other means of
communication.

But the target here would be clear,
I';r/\rould be processing device B. Processing device A
would be an intermediate station, would be used as
a wired or a wireless or any other means of
communication.

0. And does Exhibit 1030 accurately
illustrate your understanding of the scenario we
were discussing before the break that you said was
included -- would be included within limitation
lle][1]7

MR. QUARLES: Object to form.

A. In the context I just explained; namely,
that the processing device A would merely be used
as a means of communication, that would be
included as a means, again, for the first device
to communicate with the target processing device,
B in this case.

0. I'd like to look at limitation 1l[e][ii].
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A. Let me go there. We are -- what document
again? I'm sorry, I lost it here. I may have

closed it inadvertently.
Q. Maybe Exhibit 1014.
A. Exhibit 1014, you are right. And we are

1[e] [iii], you said, sir?

0. I said 1[e][ii].
A. 1[e][ii]. Okay.
0. Limitation 1l[e][ii] recites "Detect that

the first parameter is outside of an acceptable
threshold," correct?

A. Yes. It says, "Detect that the first
parameter is outside of an acceptable threshold."

Q. What is an acceptable threshold in the
context of the '435 patent?

MR. QUARLES: Objection, form.

A. It's whatever the operator assesses to be
an acceptable threshold for the operation to
proceed as expected.

Q. Who is the operator?

A. The operator of the fracturing system,

the very system in question for the patent.
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Q. And what is the operation?

MR. QUARLES: Objection, form.

A. The operation is hydraulic fracturing.

Q. So the threshold must be acceptable to
the operator of the hydraulic fracturing system?

MR. QUARLES: Objection, form.

A. I can check the patent for the specific
language that they use, but it's something that
one would understand as I described to you.

Let me take a minute to check the
patent and see if they use any specific language
to define what they mean, acceptable in the
context of pumping for hydraulic fracturing.

Q. Take your time.

A. Thank you.

So acceptable, well, it's referred
to indirectly by -- in the patent in terms of what
problems might arise when variables that are --
%8@?%89 go outside the threshold constraints, the
bounds.

And we actually discuss this quite a

lot in my declaration. We refer to definitions

PLANET DEPOS
888.433.3767 | WWW.PLANETDEPOS.COM

LIBERTY EXHIBIT 1031, Page 68
Liberty Energy, Inc. and Liberty Oilfield Services LLC v. U.S. Well Services, LLC, IPR2025-00031



NikolaouAdmin
Typewritten Text
monitored


10

11

12

13

14

15

16

17

18

19

20

21

22

Transcript of Michael Nikolaou, Ph.D.
Conducted on October 31, 2025 69

from standard dictionaries such as Collins and
Cambridge.

We also refer to Dr. Durham's
opinion on the subject about acceptable referring
to without problems, not acceptable referring to
problems for the integrity of the equipment, the
safety of the operation, and things like that.

Q. Let me ask my question again.

The threshold must be acceptable to
the operator of the hydraulic fracturing system?

MR. QUARLES: Objection, form.

A. It's —- the operator would be one of the
constituencies, let's say, that would be
interested in that for the obvious reason that if
the operation would be at the risk of creating
problems for the equipment, problems for humans,
or any other safety concern, then that would be
unacceptable.

So it's not that the operator
subjectively defines on a whim what would be
acceptable. 1It's acceptable in the context I just

described.
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Q. Do you agree that the term "acceptable
threshold" suggests that the thresholds must be
acceptable to some person?

MR. QUARLES: Objection, form.

A. It's not the personal opinion here. I
mean, 1if the -- if a variable that is monitored
exceeds a threshold and that creates a risk for,
say, equipment damage or human injury or things of
that kind, well, that's fairly objective.

Q. And that threshold must be acceptable to
something or someone, correct?

MR. QUARLES: Objection, form.

A. Acceptable in the sense I just described,

that it is not creating any problems or indicative

of any current or impending problems.

Q. To who?
A. Problems for the equipment or for humans.
Q. You understand the claim does not require

detecting that the parameter is outside of a
threshold, but it requires detecting that the
parameter is outside of an acceptable threshold,

correct?
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MR. QUARLES: Objection, form.

A. Yes, that's exactly the meaning of the
term "threshold," that if you are below the
threshold, you accept it; if you are above it, you
do not. And that's why they call it the
acceptable threshold. Or vice versa, if you go
high-low or low-high.

Q. So are you suggesting that this
limitation means —-- would mean the exact same
thing 1if it didn't use the word "acceptable"?

MR. QUARLES: Objection, form.

A. Acceptable basically explains what the
threshold is about. For example, it's not a
threshold about optimality. It's not a threshold
about -- that is arbitrarily set there. It's
acceptable threshold.

And the patent explains how to
actually do something about it to avoid -- I can
look it up 1f you give me one minute. I can look
at the patent that says what you do in case you
exceed the threshold to mitigate the risk.

Can I get a minute?
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Q. I'm familiar with that, but that's not my
question.
A. Okay. Let's go back then.
Q. Sure.

So earlier you testified that the
threshold must be acceptable to an operator of the
system. Could it be anyone else that the
threshold needs to be acceptable to?

MR. QUARLES: Objection, form.

A. It should be objectively acceptable for
safe operation, safe for the equipment and for
humans. I mentioned the operator because the
operator is, of course, in charge of all this. So

they would be an authority that one would consult

with.

Q. Who selects the acceptable threshold?

A. The people that are responsible for the
operation.

Q. No one else?

MR. QUARLES: Objection, form.
A. Who else do you have in mind?
Q. Could it be anyone else? Could it be a
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manufacturer of the pump?

A. The manufacturer of the pump would
contribute, indeed, to explaining what conditions
for the pump would be safe and what would not be
safe, and that would be communicated to the
operator.

So the bottom line is that whoever
is responsible for ensuring safe operation would
actually set these values so that they would not

be exceeded. The thresholds would not be

exceeded.
Q. Could it be a user at the fracking site?
MR. QUARLES: Objection, form.
A. Well, we are getting into who has

authority, and then it's a matter of policy and
reliability issues and things that go beyond that.
But as an engineering decision, whoever does the
engineering analysis would set this threshold.

Q. I'm sorry, did you say they would select
the threshold?

A. Whoever does this engineering analysis

would set the threshold, yes, sir.
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Q. Is the threshold something that's
selected?
MR. QUARLES: Objection, form.
A. If you're asking whether it's random, no,

it's not random. It's set at a value.

Q. Would you consider the acceptable
threshold to be something that's required to be
met?

MR. QUARLES: Objection, form.

A. Required by who, when, where? The claims

in the patent are clear that they're looking at

that threshold in the precise way that they

specify.
Q. Is it based on the fracking operation?
A. The threshold is related to the fracking

operation because if there is damage to equipment
that 1s associated with the fracking operation,
there would be problems.

Q. And i1s the purpose of the acceptable

threshold to avoid damage to the equipment?

A. One purpose is that, yes.
Q. And would it be a required threshold for
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operation of the fracking operation?

MR. QUARLES: Objection, form.

A. Required by whom?
Q. Whoever selects it.
A. Well, whoever selects it sets it there to

ensure safe operation. And the patent explains
that if the threshold is exceeded, action will be

taken to fix the problem. Or mitigate the

problem.
Q. I'd like to look at limitation 1[f].
A. 1[£f].
Q. And my questions about this limitation,

it may be best to look at the limitation as it

appears in the '435 patent.

A. So shall I open the '435 patent?

Q. sSure.

A. I'm going to put both side to side just
in case.

Okay. I'm on the '435 patent.

Q. You have it up?
A. Yes. Go ahead, please. I have it up,
yes.
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0. I'm referring to -- so 1[f] 1in
Exhibit 1014 refers to the last limitation of
Claim 1 in the '435 patent that starts "One or
more control devices"?

A. Yes.

Q. So this limitation states, "One or more
control devices configured to receive the
automated control instructions and automatically
adjust one or more aspects of the second device
based on the control instructions."

A. Yes.

Q. So this limitation recites one or more
control devices that receive automated control
instructions, correct?

A. Yes.

Q. And the one or more control devices also
automatically adjust one or more aspects of the

second device based on the control instructions,

correct?
A. Correct.
Q. And you see in the patent well above that

limitation it recites "a control system
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comprising"?
A. A few lines above?
Q. Yes.
A. Yes. Line 4, vyes.
Q. The one or more control devices recited

in limitation 1[f] are part of the claimed control
system, correct?
MR. QUARLES: Objection, form.
A. As stated there in claim 1, yes, 1t says,
"a control system comprising" and has element --
paragraph 1, a second paragraph, and the third
element is one or more control devices, et cetera.

That's what you are referring to, correct?

Q. Yes.
A. Yes.
Q. That essentially the claim requires the

control system to include a plurality of sensing
devices, one or more processing devices, and one
or more control devices, correct?

A. Correct. Correct.

Q. The claim does not require that the one

or more control devices be part of the second
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device?
MR. QUARLES: Objection, form.
A. Let me read that a bit more carefully.

Yeah, the language is in the last --
the third paragraph of the control system
comprising the third element says one or more
control devices, et cetera, et cetera, adjust one
or more aspects of the second device. So they
could be separate.

Q. The one or more control devices are not
required to be part of the second device, correct?

MR. QUARLES: Objection, form.

A. So a couple of lines above, the language
is "generate automated control instructions at the
second device based at least in part of the first
parameter and one or more control devices
configured to receive the automated control
instructions and automatically adjust one or more
aspects of the second device."

So it leaves it at that because it
says "generate automated control instructions at

the second device."
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Q. And it's the one or more processing
devices that generate the automated control

instructions at the second device, correct?

A. It's, yes, described in the second
paragraph. Is that what you're referring to?

Q. Yes.

A. Yeah, it says generate automated control

instructions at the second device.

Q. I'd like to look at column 10 of the
patent.

A. Column 10, yes, sir.

Q. Specifically the paragraph from lines 4
to 26.

A. 4 to 26, yes.

Q. The beginning of this paragraph the
patent states that "In some embodiments the method
160 also includes detecting that a first parameter
of the one or more parameters i1s outside of an

acceptable threshold."

See that?
A. Yes.
0. Then it says, "in which the first
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parameter is associated with a first pump of the
plurality of pumps and automatically adjusting or
turning off the first pump."

Do you see that?

A. Yes.

Q. What might automatic adjustments entail?

A. Any adjustment that would alleviate the
problem of being outside the threshold.

Q. Can you think of examples?

A. I can think of -- there may be -- I may
have to read the patent again. I think they
mention such examples. But obvious ideas that
might come to mind is, say, change, adjust the
RPM.

But the statement is that it's
general. It's make whatever adjustment is needed
so that you mitigate or cancel the problems of

being outside the threshold.

Q. And what could trigger the adjustments?
A What can trigger the adjustments?

Q. Yes.

A Having a parameter outside of an
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acceptable threshold.

Q. Could that be if the parameter was a
large deviation from a desired setting?

MR. QUARLES: Objection, form.

A. There is no desired setting here.

Q. Could that trigger the parameter being
outside the acceptable threshold?

MR. QUARLES: Objection, form.

A. You're asking whether the trigger could
be a parameter being outside an acceptable
threshold?

Q. I'm asking if the trigger could be the
parameter being a large deviation from a desired
setting.

MR. QUARLES: Objection, form.

A. No, there is no desired setting here.
There 1s an acceptable threshold, and if you're
outside, this is indication of a problem, in which
case you do something.

Q. Sure.

And could "outside the acceptable

threshold" be triggered if the parameter was a
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large deviation from a desired setting?
MR. QUARLES: Objection, form.

A. Well, again, there is no desired setting
here.

0. In practice, there could be, correct?

MR. QUARLES: Objection, form.

A. In practice, you could have a number of
things, but this is not mentioned here. They
basically -- they are concerned with whether you
are outside or inside an acceptable area. If
you're outside that acceptable area, if you cross
the threshold, then this is problematic, in which
case you do something as specified here.

Q. Let me ask a different way.

So if the parameter was deemed to be
a large deviation from a desired setting, that
would not be outside of an acceptable threshold?
MR. QUARLES: Objection, form.

A. One cannot tell. The safety thresholds
are set to be whatever they are, and they only
look at whether the parameter, the variable being

monitored, 1s outside or inside. That's the thing
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that they focus on.

Q. So the acceptable threshold could not be

a large deviation from a particular setting?
MR. QUARLES: Objection, form.

A. Well, the threshold is a fixed wvalue. So
it's whatever value has been deemed to be a good
value so that you can have acceptable operation
without any problems if you are 1in this range
between the thresholds.

Q. Could the threshold be selected based on
deviation from a setting?

MR. QUARLES: Objection, form.

A. Well, they specify clearly that the
threshold is for operation to proceed without
problems. There is no notion of desired setting
here.

Q. I understand that. And I'm wondering, in
practice, if an implementer could select the
acceptable threshold to be based on deviation from
a setting?

MR. QUARLES: Objection, form.

A. I cannot answer that. There is no way to
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know. It depends on the situation, objectives,
many, many things. So this is hypothetical.

Q. In practice, if the operator of the
system selected the threshold to be based on
deviation from a desired setting, that would not
read on this limitation, correct?

MR. QUARLES: Objection, form.

A. I cannot agree with that.
Q. It could read on the limitation?
A. No, no.

MR. QUARLES: Objection, form.

A. You said could -- could somebody set the
threshold based on deviation from a desired level.
That's what you said, correct?

Q. No.

What I said was, 1in practice, 1f the
operator of the system selected the threshold to
be based on deviation from a desired setting, that
would not read on this limitation, right?

MR. QUARLES: Objection, form.

A. This limitation neither agrees with that
nor disagrees with that. It simply states there
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is a threshold that is set so that I can have
operation that is acceptable, and if I'm outside
it, I'll do something.

Q. And so i1f the operator of the system in
operation selected the threshold to be based on
deviation from a desired setting, could that or
could it not read on this limitation?

MR. QUARLES: Objection, form.

A. When you say "read," what do you mean,
whether that limitation actually encompasses that
or —-

Q. Yes.

A. So how one sets the threshold, again, is
not based on deviation from any particular setting
because there is no discussion about that. There
is no notion of desired setting and far from the
desired setting and all that.

There is an area of good, safe,
acceptable operation and an area outside that.
That's all this limitation is concerned with.

Q. So if the threshold were based on

deviation from a desired setting, then it would
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not be an acceptable threshold as that term is
used in limitation 1l[e][ii]?
MR. QUARLES: Objection, form.

A. It might or might not. You cannot just
tell by a simple look at this and say yes/no.
There has to be proper analysis, and the target of
the analysis is, as the patent states, that there
has to be an acceptable area that i1s delineated by

a threshold. If the threshold is exceeded —--

0. So if the threshold --
A. (Inaudible)
0. —-— were based on deviation from a desired

setting, then it might be an acceptable threshold
as that term is used in limitation 1l[e] [ii],
correct?

MR. QUARLES: Objection, form.

A. There is no indication whether that might
or might not be accepted. There is no
prescription for how to set the threshold or
whether the specific scenario would be acceptable
or not.

Q. You said it might or might not be, so I'm
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just trying to understand your testimony.

A. There is no answer to that. Namely, this
is —- the threshold is not set based on this
criterion, . .
criteria. One would use a proper engineering

analysis to ensure that the threshold is set in a
way that would not create problems, let's say, to
the equipment -- safety to the equipment, safety
to humans, e if something is problematic because
a variable is outside the threshold, a corrective
action will be taken. That's all it says. It

doesn't discuss about how to set the threshold.

Q. So you said the --

A. The specific recipe you mention.

0. I'm sorry. I didn't mean to interrupt
you

A. Yeah, I apologize as well.

Q. You said the threshold is not set based

on this criteria, and the criteria you're
referring to is deviation from a desired setting.
Is that fair?

A. No. There is no desired setting and no

deviation from desired setting.
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How can I put it? There is a zone,
an envelope of operation set by the threshold.
That's what is set there. As long as you are in
there, you can do anything you want. If you're
outside, you have to correct something.

Q. What criteria were you referring to when
you testified that the acceptable threshold is not
based -- is not set based on this criteria?

MR. QUARLES: Objection, form.

A. No, no. You mean the answer I gave just
a moment ago?

Q. Yes.

A. Yeah, I meant there is no single é??%é??a
like this that can be used to say this is a
threshold or not. There has to be proper
engineering analysis that says if I'm in this
domain, I am okay. If I'm outside this domain, if
I have crossed the threshold, I have to do
something.

Inside the domain that is
acceptable, I can proceed with my operation as I

see fit.
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Q. In identifying or determining the domain,
could the operator use deviation from a desired
setting?

MR. QUARLES: Objection, form.
A. They could use a number of things, and

that would be a subject of proper engineering

analysis.

Q. I'd 1like to look at line 15 of that
paragraph.

A. Line 15. Yes, sir. In column 107

Q Yes.

A. Yeah, very good.

Q There's a sentence that starts there in

that line that states, "In one or more
embodiments, the method 160 also includes
determining that the one or more parameters are
indicative of a potential failure condition and

determining a source of the potential failure

condition."
Do you see that?
A. Yes.
Q. So at the beginning of that paragraph,
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the patent states that the method includes
detecting that the first parameter is outside of
an acceptable threshold and automatically
adjusting or turning off the first pump, right?

A. Yeah, it has that in lines 5 and 6, yes.

Q. And in that sentence that we just
discussed at line 15, the patent states that "In
one or more embodiments the method also includes
determining that the one or more parameters are
indicative of a potential failure condition."

You see that?

A. Yes.

Q. So is it fair to say that the paragraph
contemplates at least three events in response to
detecting that the first parameter is outside the
acceptable threshold, namely, automatically
adjusting the pump, turning off the pump, or
determining there is a potential failure
condition?

MR. QUARLES: Objection, form.
A. Well, I would separate these in the sense

that determining that this is indicative of a
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potential failure condition is an assessment, it's
a detection, and then adjusting the pump or taking
it offline altogether is a response to that.

Q. So are you saying that the patent is
stating that when you determine that the first
parameter is outside the acceptable threshold,
then you are necessarily determining a potential

failure condition?

A. Well, it says "in one or more
embodiments."

Q. Does that mean in all embodiments?

A. It means that -- it says -- I'll read it
again. It says in one or more embodiments the

method 160 also includes determining that the one
or more parameters are indicative of a potential

failure condition -- a determining source of the

potential failure condition.

So the detection of this and perhaps
the diagnosis, referring to the source of the
potential failure condition, is included in one or
more embodiments of the method 160.

Q. So my question is 1s the patent stating
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that in all cases when you determine that the
parameter is outside of the acceptable threshold,
that you have a potential failure condition?

MR. QUARLES: Objection, form.

A. No. It says that you may include
capability for -- and I'm reading. I'm quoting,
"determining that the one or more parameters are
indicative of a potential failure condition."

So that is certainly one of the
things that you can look at based on the
measurement that you have.

Q. Is it possible that the detection that
the first parameter is outside the acceptable
threshold does not mean that you have a potential
failure condition?

MR. QUARLES: Objection, form.

A. In general, it may be, yes. It may be
another kind of problem. So they go here to that
specific case, which is obviously severe, and
that's --

Q. And i1if you have the other kind of

problem, you might just automatically adjust the
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pump, correct?
MR. QUARLES: Objection, form.

A. No, they don't say that. You would
automatically -- the controller, that is, would
automatically take action based on whatever the
specific algorithm says.

Q. Okay. I'd like to look at your

declaration, Exhibit 2010.

A. Yes, I have it in front of me.

Q. Specifically at exhibit page 43.

A. Okay. Figure 3 -- 42, I'm sorry.
Exhibit page -- yeah, page 43. That's 42 of the

pdf or whatever that document is, right?

Q. Correct.

A. Okay. And it's Figure 3, that's what
you're looking at?

Q. No. I'm looking at the beginning of

section 8 at the bottom.

A. Okay. I'm sorry, yeah. Go ahead. I see
that, vyes.
Q. So section 8 of your declaration,

starting on exhibit page 43, addresses the Norris
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reference. Is that fair?
A. Yes.
Q. And I'd like to turn to page 72, exhibit

page 72. That's the beginning of section 9 of
your declaration.

A. Yes, I'm there.

Q. So section 9 of your declaration,

starting on exhibit page 72, addresses Omont,

correct?
A. Correct.
Q. I'd like to turn to exhibit page 93.
A. Yes, sir.
0. This is where your section 10 starts.

You see that?
A. Yes, that's correct.
Q. And section 10 of your declaration,

starting on exhibit page 93, addresses Borgstadt,

correct?
A. Correct.
Q. So I'd like to go back to section 8 on

exhibit page 43.

A. Yes.
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Q. In this section 8, you address Norris
where your opinion is that Norris does not
disclose the acceptable threshold term of Claim 1.
Is that right?

A. Correct.

Q. And the acceptable threshold is in claim

limitation 1[e] [11]?

A. 1 -- which one did you say? One more
time.

Q 1[e] [1i].

A. 1[e][1i]. Yes.

0 So I'd like to look at limitation
1lel[1]

A. Yes.

Q. You do not offer an opinion regarding

whether Norris discloses, or renders obvious,
limitation 1[e][i], correct?
A. I'm not offering —--
MR. QUARLES: Objection, form.
A. I'm not offering an opinion in my
declaration, you mean?

Q. Correct.
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A. Well, in good faith, I'll take that. I
would have to look at my declaration, but I trust
that you have not found anything there, so let's
continue.

Q. Well, you agree that -- I mean -- strike
that.

Your opinion in your declaration,
based on Norris, 1is solely based on the acceptable
threshold limitation, which is in 1[e][ii],
correct?

MR. QUARLES: Objection, form.

A. Let me check really quickly.

Before I check, let me mention this.
1[e][11], 1indeed, is the strongest one because the
patent '435 is about threshold, maintaining a
variable in the threshold. Norris is about
maintaining a variable around a set point, and
that's why I focused on that.

But let me check really quickly
through the document, through the declaration,
Jjust to see what else I may have included there.

Give me Jjust one second, and I'm not going to take
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long because this is very standard.

Yes, this is -- I mean, you —-- your
statement was that the argument regarding Norris
is about the difference between control around the
desired value and control within bounds and
through a threshold. And, indeed, that's how we
have framed -- that's how the argument is framed
in my declaration.

Q. And you do not offer an opinion regarding
whether Norris discloses or renders obvious
limitation 1[e][i], correct?

MR. QUARLES: Objection, form.

A. 1[e]l[i], let me -- apologies. Limitation
1[e]l[i], I didn't focus on that because I believe
there was a much stronger argument for 1[e][ii],
and that's why I placed all the argument there.

Q. Okay. Let's go back to section 9 of your
declaration at exhibit page 72.

A. So declaration section 9, page -- what
page again?

Q. Exhibit page 72.

A. 72. 9, yes, I'm there.
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Q. And, again, this is a section where you
address Omont?
A. Yes.
Q. In this section you state that Omont does

not disclose or render obvious aspects of
limitation 1[e][i1], correct?
MR. QUARLES: Objection, form.

A. What part of the text are you referring
to one more time?

Q. Section 9.

A. Section 9. And you're reading about --
what lines again?

Q. lle][i].

A. So section 9 starts with a POSITA would
agree, et cetera, and there is text after that.
Are you referring to that or --

Q. I'm referring to the entire section.

A. Okay, the entire section. Okay.

So, yeah, the argument, then, is as
stated in the introduction of section 9; namely,
there i1is a difference -- there is no disclosure of

transmitting the first parameter for the first
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device to the second device where both the first
device and the second device are of the plurality

of pumps, the distribution system, or the

wellhead.
And that's why this is in italics,
actually.
Q. And that language is in limitation

1[e][i], correct?

A. Limitation 1[e][i], yes, it is.

0. You do not offer an opinion that
addresses the motivations to combine Norris and
Omont, correct?

MR. QUARLES: Objection, form.

A. To combine those in what way?

Q. The way proposed in the petition.

A. Oh. I do not remember whether there is
any —-- well, let me put it this way. There is no

section that has those looked at in combination.
Beyond that, I would have to go back

to my declaration to see whatever -- in what

details I may have referred to combining these

two.
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Q. To that point, you don't offer an opinion
on whether the combination of Norris and Omont
discloses or renders obvious any of the
limitations, correct?

MR. QUARLES: Objection, form.

A. So Norris clearly does not render obvious
the corresponding limitation that we mentioned,
which was 1[e][ii], and Omont is 1[e][i]. So each
one fails to disclose or render obvious either one
of those two limitations.

Combination of the two, I don't see
how they would actually render those obvious --
these two limitations obvious or whether they
would disclose these two limitations.

Q. Let's look at section 10 of your
declaration, starting on exhibit page 93.

A. 93. Okay, I'm there.

Q. This is the section where you address
Borgstadt, correct?

A. Yes.

Q. And in this section you state your

opinion that Borgstadt does not disclose or render
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obvious the claimed first parameter and the second
device of the claims?

A. Yes.

Q. You do not offer an opinion that
addresses the motivations to combine Norris and
Borgstadt, correct?

MR. QUARLES: Objection, form.

A. Well, if there is a specific way you
think that those can be combined, I could discuss
that. But I don't believe we have this in the
declaration, to the best of my recollection.

Q. And you do not offer an opinion on
whether the combination of Norris and Borgstadt
renders any claim limitations obvious, correct?

MR. QUARLES: Objection, form.

A. Well, it would not in the sense that
Norris 1is not about threshold control. So where
would that come from?

Q. Can you point me to the portion of your
declaration where you offer an opinion on the
combination of Norris and Borgstadt?

A. Combination, no, I don't believe we
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considered that.

But what I'm saying is you asked me
could the combination of the two be considered,
you asked me something to that effect, or did I
misunderstand?

So if that was what you asked me, my
response 1is Norris doesn't have anything about
threshold control, so where would that come if we
tried to combine the two? How would this be
addressed?

MR. WALTERS: I don't have any
further questions, so I'll pass the witness.

MR. QUARLES: Yeah, just 1if I
could -- maybe ten minutes or so, if that's okay?

MR. WALTERS: Sure.

(Discussion off the record)

MR. QUARLES: No further questions.

MR. WALTERS: Thank you for your
time, Dr. Nikolaou.

THE WITNESS: Thank you.

MR. QUARLES: No rush from us.

THE REPORTER: What about rough
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draft, Mr. Quarles?

MR. QUARLES: Sure, we'll take a
rough draft.

MR. WALTERS: So, Rick, I assume
that Dr. Nikolaou would like to review 1it?

MR. QUARLES: Yes.

MR. WALTERS: And we would like his
signature. So if we got it on the 7th, could he
turn it around -- that's a Friday. Could he turn
it around by the 11th? 10th or 11th?

THE WITNESS: Of November?

MR. WALTERS: Yes. Our brief is due
on the 13th. So if we could have the transcript
in a week, that would be good.

THE WITNESS: If I can have it by
the 6th, I'm traveling, so I could review it.

THE REPORTER: That's fine.

(Proceedings concluded at

12:54 a.m.)
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I declare under penalty of perjury that the

foregoing is true and correct.

MICHAEL NIKOLAOU

SUBSCRIBED AND SWORN TO BEFORE ME, the
undersigned authority, by the witness, MICHAEL

NIKOLAQOU, on this the day of ,

2025.

NOTARY PUBLIC IN AND FOR

THE STATE OF

My Commission Expires:
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CERTIFICATE OF SHORTHAND REPORTER

I, Laurie Carlisle, Certified Shorthand
Reporter within and for the State of California
do hereby certify:

That MICHAEL NIKOLAOU, PH.D, the witness whose
deposition is hereinbefore set forth, was duly sworn
by me before the commencement of such deposition and
that such deposition was taken before me and is a
true record of the testimony given by such witness.

I further certify that the adverse party,

U.S. WELL SERVICES, LLC,, was represented by counsel
at the deposition.

I further certify that the deposition of
MICHAEL NIKOLAOU, PH.D, occurred virtually wvia Zoom
on Friday, October 31, 2025, commencing at 9:34 a.m.
to 12:54 p.m.

I further certify that I am not related to
any of the parties to this action by blood or
marriage, I am not employed by or an attorney to any
of the parties to this action, and that I am in no way
interested, financially or otherwise, in the outcome

of this matter.
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IN WITNESS WHEREOF, I have hereunto set my

hand this 6th day of November, 2025.

Aozt

Laurie Carlisle, CSR, CM, CRR
California CSR #13234

PLANET DEPOS

451 Hungerford Drive, Ste 400

Rockville, Maryland 20850
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13 7 Borgstad --> Borgstadt
17 20 Borgstad --> Borgstadt
42 6 dashed one --> dashed line
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53 5-7 radiofrequency, and other cellular near field internet base or other network co
54 7 in general --> general
66 6 would --> it would
68 19 monitor --> monitored
87 4 criteria --> criterion
87 8 or --> and
88 13 criteria --> criterion
109 borgstad --> borgstadt
(Date) (Signature)

LIBERTY EXHIBIT 1031, Page 131
Liberty Energy, Inc. and Liberty Oilfield Services LLC v. U.S. Well Services, LLC, IPR2025-00031



No. 604023

Re:  Deposition of Michael Nikolaou, Ph.D.
Date: 10/31/2025
Case: Liberty Energy, Inc., et al. -v- U.S. Well Services, LLC (PTAB)
Return to: transcripts@planetdepos.com

ACKNOWLEDGMENT OF DEPONENT

I, Michael Nikolaou, Ph.D., do hereby
acknowledge that I have read and examined the
foregoing testimony, and the same is a true, correct
and complete transcription of the testimony given by
me and any corrections appear on the attached Errata

sheet signed by me.

(Date) (Signature)

PLANET DEPOS
888.433.3767 | WWW.PLANETDEPOS.COM
LIBERTY EXHIBIT 1031, Page 132
Liberty Energy, Inc. and Liberty Oilfield Services LLC v. U.S. Well Services, LLC, IPR2025-00031


NikolaouAdmin
Typewritten Text
11/10/2025


	test1a: 13
	test1b: 7
	test1c: Borgstad --> Borgstadt
	form_field_1_a: 17
	form_field_1_b: 20
	form_field_1_c: Borgstad --> Borgstadt
	form_field_2_a: 42
	form_field_2_b: 6
	form_field_2_c: dashed one --> dashed line
	form_field_3_a: 44
	form_field_3_b: 5
	form_field_3_c: line is --> line -- is
	form_field_4_a: 53
	form_field_4_b: 5-7
	form_field_4_c: radiofrequency, and other cellular near field internet base or other network communication means --> radio frequency, and other cellular, nearfield, Internet-based, or other networked communication means.
	form_field_5_a: 54
	form_field_5_b: 7
	form_field_5_c: in general --> general
	form_field_6_a: 66
	form_field_6_b: 6
	form_field_6_c: would --> it would
	form_field_7_a: 68
	form_field_7_b: 19
	form_field_7_c: monitor --> monitored
	form_field_8_a: 87
	form_field_8_b: 4
	form_field_8_c: criteria --> criterion
	form_field_9_a: 87
	form_field_9_b: 8
	form_field_9_c: or --> and
	form_field_10_a: 88
	form_field_10_b: 13
	form_field_10_c: criteria --> criterion
	form_field_11_a: 109
	form_field_11_b: 
	form_field_11_c: borgstad --> borgstadt
	form_field_12_a: 
	form_field_12_b: 
	form_field_12_c: 
	form_field_13_a: 
	form_field_13_b: 
	form_field_13_c: 
	form_field_14_a: 
	form_field_14_b: 
	form_field_14_c: 
	form_field_15_a: 
	form_field_15_b: 
	form_field_15_c: 
	form_field_16_a: 
	form_field_16_b: 
	form_field_16_c: 
	form_field_17_a: 
	form_field_17_b: 
	form_field_17_c: 
	form_field_18_a: 
	form_field_18_b: 
	form_field_18_c: 
	form_field_19_a: 
	form_field_19_b: 
	form_field_19_c: 
	form_field_20_a: 
	form_field_20_b: 
	form_field_20_c: 


