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Deposition of DR M CHAEL
NIl KOLAQU, held renotely via Zoom before
Joan Ferrara, a Registered Merit Reporter

Federal Certified Realtine Reporter and
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M CHAEL NI KOLAQU,
called as a wi tness, having been duly
sworn by a Notary Public, was exam ned
and testified as foll ows:

EXAM NATI ON BY

MR VWALTERS:

Q Good norning, Dr. N kol aou.

A. Good nor ni ng.

Q Have you ever been deposed
bef or e?

A | have. Yes, | have been deposed
bef ore.

Q I n what context?

A. As an expert witness in

litigation between conpani es on technical

matters.

Q So that was District Court
litigation?

A I may not be famliar with the

exact term "District Court litigation,"
but I can explain the situation in other
terns.

There were | awsuits where two
conpani es were involved. One was Magell an

ver sus Sunoco. The ot her one was ChenB32
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versus EuroCat. And both cases eventually
went to court. So | was deposed for both
of these cases.

Q Did you testify at trial in
ei ther of those cases?

A | did, yes.

Q kay. Have you ever been deposed
I n any other context?

A | have been deposed al so in one

ot her case that eventually didn't go to

court.
Q Was that a |lawsuit?
A. Yes. Wth M. Vizzaro, if |

remenber correctly.

Q Have you ever been deposed in an
| PR proceeding or a PGR proceedi ng?

A An | PR proceedi ng or PGR
proceedi ng? Can you explain the terns to
make sure | don't m sstate ny invol venent
in this?

Q Sure.

By "IPR" I'mreferring to an
i nter partes review proceeding in front of
the U S. Patent Ofice.

And by "PGR " I'mreferring to a

6

www.LexitasLegal.com/Premier Lexitas

888-267-1200 Page 6
HALLIBURTON EXHIBIT 2014

Profrac Holding Corporation and U.S. Well Services, LLC v. Halliburton Energy Services, Inc.

PGR2023-00023, Page 6



10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

PROFAC HOLDING vs
HALLIBURTON ENERGY

Michael Nikolaou
January 10, 2024

post-grant review proceeding in front of
the U S. Patent Ofi ce.

A. Ch, yeah, | have been deposed on
both of these kinds of cases, that was in
the previous two cases that | nentioned.
They invol ved all eged infringenent and
alleged invalidity of patents.

Q So were you deposed in both --
with respect to both the litigation and the
| PR proceedi ngs involved with those two
cases?

A | amnot sure | can nmake this
fine distinction since | don't have |egal
training. To ne, that was one big
conti nuum

But the essence of this is that |
of fered ny opi nion on whether a patent was
valid or not and whether there was
I nfringenment or not.

Q Okay. \Were are you | ocated
ri ght now?

A | amlocated in the Wnston &
Strawn offices in Washington, D.C., 1l1th
floor of their building.

Q Is anyone else in the roomwth

7

www.LexitasLegal.com/Premier Lexitas

888-267-1200 Page 7
HALLIBURTON EXHIBIT 2014

Profrac Holding Corporation and U.S. Well Services, LLC v. Halliburton Energy Services, Inc.

PGR2023-00023, Page 7



10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

PROFAC HOLDING vs
HALLIBURTON ENERGY

Michael Nikolaou
January 10, 2024

you?
A Yes. Matt Hopkins is my counsel.
Q Ckay. He's the only person in

t he roon?
A He's the only person in the room

that is correct.
Q Okay. Do you have any docunents
with you?

| do. Yes, | do.

Q What docunents do you have with
you?

A | have three, four binders.
One -- shall | go in detail what these

bi nders contai n?

Q If you can tell ne generally,
that's fine.

A CGenerally, those are docunents
that are directly related to the case.
Per haps the nost inportant ones are ny
decl aration, a key patent by Pankaj used in
the declaration, and the patent in
guestion, '058.

Q Are all the docunents, are they
cl ean copies or do you have any notes on

t hose docunents?
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A They are all clean copies. |
don't have any notes on any of these
docunent s.

Q Okay. | expect that the
docunents include the briefing fromthe
parties in this PGR proceedi ng and exhibits
utilized in the PGR proceeding. Is that
fair?

THE WTNESS: Counsel, can you
help me with the terns? Is that
correct?

MR. HOPKINS: Counsel, yes. |
represent this is all the papers and
exhibits used in this proceedi ng.

THE W TNESS: Very good.

MR. WALTERS: Ckay. And there's
no ot her docunents he's got?

MR. HOPKINS: No other docunents.
A No ot her docunents, that's

correct.

Q What did you do to prepare for
t oday' s deposition?

MR. HOPKINS: Objection.
Privilege. | just caution the w tness

not to di scuss the substance of the

9
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Yo

A Gk
that was in
related to r
decl arati on,
people at W

days.

Yo

whom | -
A I
now in the r
deposi tion.
Q Di
prepare for
A No
deposi tion.
Q Wh
M . Hopkins?
A Fo

Tuesday.

conversations with the attorneys.

MR. HOPKINS: Sane objection.

THE W TNESS: Shall | nention

10

u may answer the question.
ay. So | reviewed the materi al
ny declaration, materi al
eferences cited in the

and | had discussions with

nston & Strawn for the |l ast two

o did you neet with at Wnston

u may answer the question.

spoke with Matt Hopkins, who is

oom inrelation to this

d you neet with anyone else to

t he deposition?

t to prepare for the

en did you neet with
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Q And how | ong did those neetings
| ast ?

A. Pretty nmuch for the whol e day,
each day, on and off.

Q Did you review any docunments in
connection with those neetings?

A Yes. Those are the docunents
that | nentioned, nanely ny declaration and
references cited in this declaration.

Q kay. 1'd like to turn to your
decl aration, which is Exhibit 1003.

Do you have your declaration in
front of you, Exhibit 10037

A Yes, | do.

Q I'"d like to turn to paragraph 2,
which is on exhibit page 5.

A Yes.

Q In this paragraph, you identify
docunents that you reviewed in connection
wi th preparation of your declaration.

Do you see that?
Yes.

Q Did you -- in order to prepare
your declaration, did you review any ot her
docunents other than those identified in
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par agr aph 2?

A | don't recall review ng any
ot her docunents in any substantial nmanner.

Q Have you reviewed the institution
decision fromthe PTAB in this PGR?

A Could you help ne a little bit
wi th what that docunent is?

Q Sure.

You understand that petitioner
filed a petition for post-grant review of
the '058 Patent, correct?

Correct.

Q And you supported that petition
with your expert declaration?

A Correct.

Q Do you understand that patent
owner, in response, filed a prelimnary
response docunent ?

A Yes.

Q Did you review that prelimnary
response docunent ?

A | presune this is Docunent No. 2
i n anot her bi nder.

THE W TNESS: Counsel, is that

correct?
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A Yes, so | have seen that.
Q And in response to that, the
Patent Trial and Appeal Board instituted
this PGR by way of an institution deci sion.
Do you understand that?
A Yes. That basically neans in |ay
ternms that a review can proceed and we can
follow up with what we are doing right now.
Q Did you review the institution
deci si on through which the Patent Trial and
Appeal Board instituted the PGR proceedi ng?
A The institution decision --
THE WTNESS: Wuld that be a
docunent | have in ny binders?
MR. HOPKINS: Counsel, may | just
show hi mthe binder, which one you're
referring to, which docunent?
MR. WALTERS: Sure.
A Yes. Yes, | |ooked into that
docunent .
Q Your decl aration opines that the
claims of the '058 Patent are invalid, is
that right?
A Correct.
Q You're not alleging that any
www.LexitasLegal.com/Premier Lexitas 888-267-1200 Page 13
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single reference discloses each limtation
of any particular claim is that correct?

MR, HOPKINS: (bjection. Form

THE W TNESS: Shall | answer or
conti nue?

MR, HOPKI NS: Yes.

A kay. My understanding is that
it is a conbination of references in prior
art that render '058 invalid.

There is a basic patent by Pankaj
referred to extensively in the declaration,
and there are other corroborating
references that are used for various
det ai | s.

Q How woul d you descri be the
technol ogy of the '058 Patent that's at
i ssue in this PGR proceedi ng?

A The technol ogies are stated in
the sunmary of the patent. So | can read
it fromthere, | believe.

THE W TNESS: Counsel, help ne
with, in which of these binders is the
‘058 Patent. Nunber 1? This one?

A "058, I"'msorry, it was the very

first one, yeah.

14

www.LexitasLegal.com/Premier Lexitas

888-267-1200 Page 14
HALLIBURTON EXHIBIT 2014

Profrac Holding Corporation and U.S. Well Services, LLC v. Halliburton Energy Services, Inc.

PGR2023-00023, Page 14



10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

PROFAC HOLDING vs
HALLIBURTON ENERGY

Michael Nikolaou
January 10, 2024

So it is a description of how one
can use stimuli produced by an electric
frac punp so that one can build a node
usi ng neasurenents from sensors so that
this can be used to design fracturing jobs.

Q What is your relevant education
or experience with respect to this
t echnol ogy?

A Wth respect to fracturing?

Q Wth respect to the technol ogy of
the ' 058 Patent.

A Wth respect to the technol ogy of
the '058 Patent, I'mquite famliar with
various aspects of it and | can el aborate a
little bit on that.

There is the general context
whi ch is how you inprove production in oi
and gas well by fracturing, by hydraulic
fracturing, or fracking, wwth which I'm
very famliar. W have a nunber of
publications actually on this subject.

And then it's an issue of how a
conputeri zed system can help carry out
t hese operations in an automated or

sem -automated fashion, with which |I'm al so

15
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16
very famliar. M main research area when

| finished ny Ph.D. way back in '89, was
process control, and |I have conti nued
working in that area for a nunber of years,
to this day.

Q Can you explain to nme how process
control relates to the technol ogy, the '058
Pat ent ?

A I'"mtal king about using a
conputer so that the conputer can inpl enent
various actions to the process in question.

Q Can you el aborate on that with

respect to the '058 Patent?

A. Yeah. The '058 Patent involves,
anong other things, a conputer that will be
used to -- a conputer rather or electronic

equi pnrent that will be used to inplenent
t hi ngs such as punp flow rate, for exanple.
Q So you testified that this is the

basis of sonme of your research, is that

fair?
A "This" being howto use a
conputer to -- the various operations in

the oil field, yes.

Q Do you have any rel evant industry
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experi ence ot her than your research?

A Through consul ti ng, yeah, through
consulting with various conpanies. A ful
list isinm CVand I'Il be happy to
el aborate on details, if necessary.

Q Sure. Pl ease do.

A Yeah. So on consulting jobs,

t here have been cases where conputerized
systens woul d be used for various tasks,

ei ther upstream or downstream So that may
have been on fracturing, it nay have been
on production, operations. |t may have
been downstream al so, like | said, which is

not imrediately relevant to this particul ar

case.
Q Have you ever been to a fracking
site?
A Physi cal Iy, no.
Q Have you ever used a contro

system for a fracturing operation?

A. Used, you nean physically
operated a control system for fracturing
operation? No.

Q Have you ever inplenented a

control systemfor a fracturing operation?
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A
systens for drilling operations in wells
that were later fractured, but nmy job was
in the drilling part and the fracturing job
was perfornmed | ater on by other people.

Q
representative system nodel ?

A

Q
syst em nodel ?

A
nodel i ng,
It's a general concept which can be used in

various places. So |'ve used nodels of a

wel |,

nodel s of the equi pnment that goes into a

wel |l or

wel |,

Q
representative systemnodel with respect to
a fracturing operation?

A

Q

A

to |l ook up ny publications, but it's in

nodel s of the earth around the well,

creates the well or fractures the

and so forth.

18
| have inplenented contro

Have you ever used a

Representati ve system nodel, yes.

When did you use a representative

In various systens. Mathemati cal

that | presune is what you nean.

Have you ever used a

Yes.
When did you do that?

In various instances, |'ll have
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various cases.
The | atest one is actually for a
novel application of using hydraulic
fracturing to generate -- to pick up heat
fromthe earth bypassing a fluid through
hydraulic fractures, and picking up the
heat at the other end of the top. It's a
new t echnol ogy that the industry is trying
to explore.
Q Do you consider yourself to be an
expert in representative system nodel s?
A Represent ati ve syst em nodel s,
yes.
Q Do you consider yourself to be an
expert in the use of representative system
nodel s in fracturing?
A Yes.
Q What is a representative system
nmodel ?
MR. HOPKINS: Objection. Form
THE WTNESS: Shall | answer?
MR. HOPKINS: You shoul d answer
all the questions.
THE WTNESS: Ch, okay.
A So a representative system
www.LexitasLegal.com/Premier Lexitas 888-267-1200 Page 19
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20
nodel -- and again, we are talking about

mat hemat i cal nodel s because one coul d al so
create physical nodels at scale or simlar
things -- so a mathematical system nodel,
which is what | understand a representative
system nodel, is a set of equations that
basically describe what will happen to a
systemif a systemstarts froma certain
point and it is left to proceeding tine
perhaps, or if there is no tine over a
steady state, given sone possible external
i nputs that go into the system
So such a representative system

nodel can have various forns. In al
cases, there are sone situations that are
used to represent the system And one has
to pick up output fromthis calculation --
this is what sinmulation refers to, it
refers to actually solving -- crunching
nunbers so that one can get the output from
the representative nodel and use it for a
certai n purpose.

Q How are representative system
nodel s used in hydraulic fracturing?

A A representative nodel in
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21
hydraulic fracturing can be used in two

basic ways. One is if | select the inputs
to ny nodel in a certain way, what wll be
t he outcone.

Exanple: |If | select, say, the
flowrate of fluid water or slurry that
goes into the fracture in a certain way,
that would be an input to ny nodel. What
woul d be the output, output variable could
be the fracture dinensions, for exanple,
how wi de and how |l ong the fracture will be.
O if | use a certain proppant, that would
be another input to ny nodel, what will be
the, again, the geonetry of the fracture.

So that's a direct way to use the
nodel . And obvi ously because t hat
capability -- or rather if that capability
Is there, one can always reverse the
question and say if | have a nodel that
descri bes how i nput variabl es affect out put
vari abl es, how can | get the desired out put
vari abl es by adjusting the input variables.

So that may involve trial and
error. It may involve nore sophistication

It depends on the situation.
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22
Q Is it desirable to have a

representative system nodel that accurately
reflects the well to which it is applied?
MR. HOPKINS: Objection. Form
A You're referring to -- I"'msorry
for not answering directly. Can you repeat
the question to nmake sure | heard you
correctly? So you said is it possible to

have a representative system nodel that --

Q No. | saidis it desirable --
A Oh, desirabl e, okay.
Q -- to have a representative

system nodel that accurately reflects the
well to which it is applied?
MR. HOPKINS: Sane objection.
A. Yes. Yes, and let ne explain
very briefly why.
A representative system node
wi |l give answers to questions raised about
the particular task. So to the extent that
t hat nodel can provide answers to these
guestions, that nodel woul d be desirable.
There's a fanous saying, by the
way, to guide this process, all nodels are

wrong, but some are useful, which neans
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23
you' Il never have perfection in your

predi ctions by the nodel, but you may have
useful outputs fromthe -- useful outcones,
rat her, from your nodel, which nmay be used
for a certain task, and that's what would
make that nodel desirable.

Q What are the consequences of
using a representative system nodel that
does not accurately reflect the well to
which it is applied?

MR. HOPKINS: Objection. Form

A Accuracy is a relative term So
no nodel will be perfect. It's a matter of
degree and there is always that tug of war,
nanely, if | spend nore effort on
devel oping a nore detailed nodel, | my get
better predictions and there is always a
conprom se between efforts spent to inprove
a nodel and outcones produced by a nodel at
hand.

As | ong as the outcones from
usi ng the nodel are useful, the nodel is,
again, a useful and desirable nodel to use.

Q If the nodel is not very

accurate, then are there detrinental
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consequences?

MR HOPKINS: nbjection. Form
A. Agai n, "accuracy" is a relevant
term So the answer to this is accuracy
woul d perhaps be best assessed by
antici pating what the consequences of using
a nodel of that accuracy woul d be.
Q Ckay. Does a -- | appreciate
that accuracy is a relative term
Does a nore accurate
representative nodel allow you to control a
fracturing punp nore effectively?
MR. HOPKINS: Objection. Form
A. In principle, any nore accurate
nodel would be -- would do the sane job
that a | ess accurate nodel would do. How
different the two outconmes woul d be depends
on the particular situation.
So you're concerned with
controlling an injection punp, you said?
Q Controlling a fracturing punp
nore effectively.
A The control of the fracturing
punp i s sonething that depends on what you

define as controlling. Are you referring

www.LexitasLegal.com/Premier Lexitas 888-267-1200 Page 24

HALLIBURTON EXHIBIT 2014
Profrac Holding Corporation and U.S. Well Services, LLC v. Halliburton Energy Services, Inc.
PGR2023-00023, Page 24



10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

PROFAC HOLDING vs Michael Nikolaou
HALLIBURTON ENERGY January 10, 2024

25
to controlling a punp to be at the flow

rate you desire?

Q | amreferring to controlling a
fracturing punp to achi eve desired
fracturing results or to achieve nore
effective fracturing results.

A Very good.

MR, HOPKINS: (bjection. Form

A So if you are to -- so
essentially you want to let the punp
deliver the flow rate that woul d produce
desired fracturing results.

Did | phrase your question
correctly?

Q Yes.

A In that case, in that case
obvi ously, nore accuracy would be no worse
than | ess accuracy. The real question is
how nmuch accuracy do you need so you can
get good results and can you actually
assess the quality of the results that you
woul d get given a certain accuracy.

So it's not a yes/no answer.
There are degradati ons based on cost

benefit essentially.
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Q Does a nore accurate
representative system nodel allow you to
better enhance the productivity of a well?

MR. HOPKINS: Objection. Form

A In principle, if you have a nore
accurate nodel, you can do anything, no
worse than you would do with a | ess
accurate nodel. And like | said, the
guestion is, is it worth the effort to get
t he nore accurate nodel because you'l
spend effort in various ways, time, noney
and so forth. So is it worth it to go
t hrough that expense in anticipation of
outconmes that would be potentially better

Q | f expenses were the same, would
you desire to use a nore accurate
representative nodel in order to better
enhance the productivity of a well?

MR, HOPKINS: (Objection. Form

A. If that is -- well, if all the
other factors -- expense is just one term
There may be tinme, there may be other

t hi ngs.

But overall, with a nore accurate

nodel , you cannot do worse than you would

26
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do with a | ess accurate nodel

Q And you coul d probably do better?
MR, HOPKINS: (bjection. Form

A That depends on the situation.

Q Can we turn to the '058 Patent,

Exhi bit 1001?

A. Yes, Sir.

Q Specifically at colum 3, lines
44 to 47.

A Colum 3, lines 44 to 47, yes.

Q kay. And in this text, the '058

Patent states: Response variables, e.g.,
responsi ve sensor val ues and respective
stimuli, e.g., experinental data, can be
used to select, define and/or construct a
representative system nodel.

Do you see that?

A Yes.

Q What does it nmean to construct a
representative system nodel ?

A. A representative system nodel, as
descri bed here, is a nodel that would
connect the respective stinmuli wth the
response vari abl es.

Q And ny specific question is, what
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does it nean to construct a representative

syst em nodel ?

A. To actually be able to put in
some form either on paper or in the
conputer, the mathematical nodel that woul d
connect the response variables to the
respective stinuli.

Q And what does it nean to define a
representative systemnodel, as that term
Is used in the patent right there?

A So to just make concrete what
that representative system nodel is.

Q And what does it nean to select a
representative systemnodel, as that term
I s used there?

A. There may be candi dates, because
this is not the first tinme -- usually
situations like this are not the first tine
t hat anybody would try to build a nodel for
t hese vari abl es, connecting stimuli to
response vari abl es.

So there are al nost certainly
cl asses of nodels simlar, related, or of
the sane nature that people have cone up

Wi th.
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So one coul d sel ect anpong those

whi ch one woul d be -- or which ones rather
woul d be relevant and try to refine them
based on perhaps data or the particul ar
situation encountered in the particul ar
wel | .

Q Is selecting a nodel different
than defining or constructing it?

A Those are interrel ated concepts.
Frankly, it's a matter of how one
under st ands these terns.

But in ternms of the actual
process that one would follow to build a
nodel , this paragraph describes it very
well. It says the response variables and
the representative stinuli can be used for
that representative system nodel.

So the idea is that you have
response variables and you actually have --
gi ves an exanpl e, sensor data value. So
it's likely you'll have data for this.
Respective stimuli, you'll have data for
this. And you want to connect those.

So rather than give you a |ong

description of how that connection will be
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built in a mathematical form it says

select. Maybe you take sonething that
al ready exists and perhaps nodify it a
little bit.

Define. Define nmeans well, this
Is the one |'mgoing to use here.

And construct. Construct, |
understand it to actually enconpass all of
the above. Eventually it refers to
actually building that representative
syst em nodel .

Q Do you consider yourself to be an
expert in electric fracturing punps?

A. An expert in electric fracturing
punps? Well, | understand an expert on
fracturing. And on electric fracturing
punps, | understand what they are used for.

But beyond that, it's a matter of
nostly a mechani cal engi neer for the
i nternal workings and the actual details of
how t hese punps work. But what they do,
yes, | understand.

Q So do you not consider yourself
to be an expert with respect to electric

fracturing punps?
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A Wwell, Iike I said, | understand
what they do and their basic principles of
operation. But ny know edge beyond that is
not as detail ed.

Q kay. So how does --

A |"msorry, yeah, go ahead.

Q ["'msorry. | didn't nean to
I nterrupt you.

A No, | just wanted to add that |I'm

not a mechani cal engineer, but | work with

11
12
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mechani cal engi neers and understand those

concepts in details nuch better.

Q How does a hydraulic fracturing
punp wor k?
A. It has an inlet and outlet, it

receives a fluid, and it punps out the
fluid at much higher pressures that can
inject it to the well.

Q Hydraulic fracturing is a type of
stimulation treatnment, is that right?

A. | ndeed, i1t iIs. For a well, that

Q Do you consider yourself to be an
expert in stimulation treatnents for a

wel | ?
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Yes.
Q And stinmulation treatnents are

used to enhance the productivity of a well,

correct?
A Correct.
Q Is it desirable to enhance the

productivity of a well?
MR, HOPKINS: (bjection. Form
A Overall, it is. But |I would
qgqual i fy again ny answer by saying whet her
one will proceed with fracturing or not is
a cost benefit, a matter of cost benefit
anal ysi s.

For exanple, the nost classic
exanple, in conventional wells, fracturing
may or may not be necessary. Tied oi
wells, fracturing is a necessity.

Q So | take it your answer, to
paraphrase -- strike that.

Wiy is it desirable to enhance
the productivity of a well?

MR. HOPKINS: Objection. Form

A Well, 1'll apol ogize in advance
for this being a somewhat |ong answer. So

"1l try to make it as short as possible.

32
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So when you produce oil froma
rock formation, you drill a well and the
i nternal pressure in the rock will push the

fluid, oil or gas, and/or gas, through the
porous of the rock to the well and then to
t he top.

Now, for the fluids to traverse
the distance through the rock to the well,
there nust be paths that allow those fluids
to go through.

In sone rocks, these paths, the
porous of the rock, are nicely connected,
they're | arge enough and all that, so they
allow easily the fluids to travel from
various area of the rock to the well and
then to the top

In these cases, fracturing my
not be immedi ately needed. It may be
needed later on in the life of a well when
you want to inprove production because the
I nternal pressure is not high enough and
for other reasons. So that's an option.

Now, in other rocks, such as
shal e, the fluids cannot travel -- cannot

traverse the distance fromout to the well
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very easily.

Think of shale as 1,000 tines
thicker than brick. Now, if you have a
brick, you can pour some oil on it and it
wi || be absorbed. So brick has sone
perneability. But if you want to push a
bucket, well then it's difficult for that
to go through.

Shale is 1,000 tines, roughly,
thicker than brick. So if you drill a
well, the oil or gas will not flowto the
well on itself. In that case, you need
hydraul i ¢ fracturing.

If I may use a paradigmfrom
everyday life, think about trying to get to
a location by using side streets, that
woul d be traveling through shale, or by
driving to the nearest freeway, the freeway
Is the fracture, and then taking the free
way to the | ocation you want to reach
that's the well.

So fracturing in this case,
nanely building the freeway, is absolutely
necessary so that you can have production

In fact, we may call it enhanced
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production. But in reality, wthout the

fracture there, there is no production at

all, for all practical purposes.
Q What equi prent does one use to go
about stinmulating a well in hydraulic

fracturing?

A It's fracturing equi pnent and
it's a very well-described process. So |
can very, very briefly summarize it.

So after you drill the well and
you put whatever el se you need there, you
need -- you initiate fractures at a certain
point by using literally a gun that shoots
goodies that inpart the right properties to
the water, |ike viscosity, density and so
forth, proppant, of course, which is
sonmet hing |i ke sand.

You inject the water. The water,
because it's at high pressure, opens up,
nanely fractures the rock. The proppant,
the sand that is, goes into the fractures.
And t hen when you renove the water, the
rock essentially chews on these sand
particles so it stays open. And now you

have your freeways that | nentioned a
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noment ago so that the fluid' s oil or gas

can travel to the well and then to the top.
Q Do you inject --
I'"msorry, go ahead.

Go ahead.

> O >

| just wanted to say that this is
very roughly the whol e process in various
det ai | s.

Q And how do you inject the water
and other fluids into the well?

A Using a punp. There are trucks
at the top that prepare all these nice
fluids. They add additives, they add the
proppant and all these things. And once
you have your fluid, your injection fluid,
you put it through the punp, the punp puts
it to the well and initiates the process
that results in fracturing of the rock.

Q Can you stinulate a well
differently depending on how the fracturing
punp is controlled?

A Differently? |In what way
differently? You nean are you going to
have a different technol ogy or are you

referring to different node? Can you help
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me with that?
Q El ectric fracturing punps
create -- they can be configured or

controlled to create different subsurface

conditions. |Is that fair?

A Yeah, that's a fair statenent,
yeah, yes.

Q And so that process is -- the

stimul ation process includes controlling a
fracturing punp to generate specific
subsurface conditions, correct?

A Yeah, there is an entire schedul e
of operations of how you actually go about
doing this fracturing operation.

So the punp will have to adhere
to that schedule in ternms of when, what is
injected at what flow rate, pressure and so
forth.

Q And so ny other question, earlier
guestion was can you stinulate a well
differently dependi ng on how the fracturing
punp is controlled?

MR. HOPKINS: Objection. Form

A So differently, again, are you

saying if | use a different, let's say,
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profile of how | use the punp, wll | end
up with a different fracturing pattern? 1Is
t hat what you're asking?

Q Yes. WIIl you end up with
di fferent subsurface conditions?

A You'll -- yeah, if you -- that's
why people want to design the fracturing
operation in a way that nmakes sense because
dependi ng on how you use the punp, you wll
get different outconmes downhol e.

For exanple, if you punp for
|l et's say |longer or at higher pressure, you
may end up having | onger or w der
fractures -- depending on wider if you have
di fferent proppant, or longer if you punp
| onger at hi gher pressures, and so forth.
So, to sumarize, if you use a
di fferent schedule for how you do the
fracturing operation, you will end up with
different fracturing outcones, yes.

Q And el ectrical fracturing punps
can be controlled via control algorithns,
correct?

A Yeah, this is -- yeah, that's

right.

38
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Q And those control algorithnms can
be used to achieve certain formation
responses?

MR. HOPKINS: Objection. Form

A Well, the typical thing is that
the punp will -- the punp doesn't know
anyt hi ng about what is happeni ng downhol e.
You commruni cate with the punp by asking it
to deliver a certain pressure or flowrate
basi cal | y.

But what is that pressure or flow
rate i s sonething an engi neer will have to
figure out using whatever tools the
engi neer has, because the engi neer
under st ands what the punp does to the
formati on and how the fracture will be
created and what is the punp operation that
will deliver a desirable outconme in formng
a fracture or multiple fractures.

Q So I think you testified that,
correct ne if I"'mwong, but controlling a
fracturing punp in different ways -- by
controlling a fracturing punp in different
ways you can generate different subsurface

condi tions?

39
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MR, HOPKINS: (bjection. Form

A So, yeah, if a punp is operated
differently, the outcone's subsurface,
downhole, will be different, which is why
peopl e want to design that operation
sensibly fromthe get-go and perhaps adj ust
it as they go along to get the desirable
out comnes.

Q And the different subsurface
conditions wll inpact the effectiveness of
t he treatnent?

MR. HOPKINS: Objection. Form
BY MR WALTERS:

Q Is that fair?

A Ef f ecti veness? Can you help ne
under stand what do you nean by the term
"effectiveness"?

Q You can -- is it fair to say you
can enhance the productivity of a well
t hrough the creation or generation of
di fferent subsurface conditions?

MR. HOPKINS: Objection. Form

A You can enhance the productivity
of a well by putting the right fractures in

place. So will the operation of the punp

40
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have an effect on whet her desirable

fractures will be fornmed in place? The
answer i s yes.

Q Is it fair to say that one set of
subsurface conditions created through the
fracturing punp wll enhance or may enhance
productivity of a well over another set of
subsurface conditions that are generated
t hrough t he punp?

MR. HOPKINS: Objection. Form

A So you' re aski ng whet her
di fferent operations of the punp will
result in different fractures, which in
turn will result in different productivity?
That depends. |In general, yes. But the
difference, the quantitative differences
will be a matter of actually figuring out
how different the fractures will be for
different operations of the punp and how
there's different fractures of
productivity, of course.

Q And a POSI TA woul d appreciate or
understand that it's desirable to achieve
subsurface conditions that enhance

productivity of a well?
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MR, HOPKINS: (bjection. Form
BY MR WALTERS:

Q Correct?

A I"msorry, your first word was?

Q A PCSI TA, a person of skill in
the art.

A. Oh, a PCSITA, okay, |'msorry.

Q Let ne rephrase the question.

A Yeah, yeah, yeah, sure.

Q A person of skill in the art
woul d understand that it's desirable to
achi eve subsurface conditions that enhance
the productivity of a well?

MR, HOPKINS: (bjection. Form
BY MR WALTERS:

Q Correct?

A This is fair, yes, indeed.

Q And is it fair to say this nmethod
woul d nmake it easier to achi eve subsurface
conditions that enhance the productivity of
a well would be considered an inprovenent
to fracturing operations?

MR. HOPKINS: Objection. Form

A Such a nmethod woul d be desirable.

How much of an inprovenent it would be
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depends on conparing it to prior nethods

al ready known, what a new or a particul ar
met hod contributes that is different, and
so forth.

Q A few m nutes ago you were
tal ki ng about tools that an engi neer m ght
use when creating desirable subsurface
conditions to enhance productivity of a

wel | .
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A Yes.

Q Is one of those tools a
representative system nodel ?

A A representative system nodel is
definitely one of the tools that an
engi neer can use to create subsurface
conditions for good fracturing, yes.

Q Is it fair to say that different
wel l's respond differently to fracturing
oper ati ons?

MR. HOPKINS: Objection. Form

A. In general, there is variability
fromwell to well. [It's whatever nother
earth put down there. So how large this
variability depends on each situation. But

woul d one expect variability, yes,
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absol utely.

Q As an exanple of that, if you
applied the sane control algorithmto
fracturing punps at two different wells,
you may achi eve different subsurface
conditions at each of those wells?

MR. HOPKINS: Objection. Form

A. So let me try to answer as
accurately as possible.

So | presune you're referring to
using the punp to inplenent the sane, let's
say, flow rates, pressures, everything that

cones fromthe punp is the sane.

Q Correct.
A Yeah, good. Yeah, that's a fair
st at erment .

So if everything that comes out
fromthe punp is exactly the sane, then for
wel |l s that have sone variability and sone
di fferences between them you nmay not get
exactly the sanme outcones. This is
absol utely correct.

Q And one of those wells you may
enhance the productivity of the well nore

than the other well ?
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MR, HOPKINS: (bjection. Form

A There nmay be differences in
productivity depending on how different the
wells are, how sensitive the fracture
formation -- fracture building that is --
Is to having different or the sane
paraneters for the outputs of the punp and
so forth.

Q Wul d you agree that the nore
I nformati on you have about the well that
you are treating, then the nore effective
the fracturing operation nay be?

MR. HOPKINS: Objection. Form

A That's an overall valid statenent
for anything in the sense that the nore
I nformati on you have about sonething, the
nore informed an exercise you can take to
acconplish the task at hand.

Q And one way of obtai ning
i nformation about a well is through sensor

data, is that right?

45

A One way of doing that is -- well,
sensors -- | presune sensors related to
well, right? Yes.
Q And sensor data can tell you how
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a well responds to a given stinulus, is
that right?
A. Sensor data, yeah, can give you

various pieces of information dependi ng on
what each sensor neasures.

Q And sensor data can tell you how
a well responds to a given sequence of
stimuli, is that right?

A Sensor data can give you val ues
for paraneters that each sensor neasures in
response to stinmuli, yes.

Q Is it fair to say that know ng
how a given well responds to stinmuli allows
you to better understand how to generate
desirabl e subsurface conditions during
fracturing?

MR. HOPKINS: Objection. Form

A It's fair to say that having data
fromthe response of a well to stimuli can
hel p you build a better nodel that captures
the effect of these stinmuli on the things
that are neasured. A nodel in the sense
that we di scussed a few m nutes ago of
maki ng a mat hemati cal connection between

t he dat a.
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Q And building a better nodel may

all ow you to generate nore desirable
subsurface conditions during fracturing?
MR. HOPKINS: Objection. Form
A The conditions you build with a
better nodel are not going to be worse than
the conditions you would build with a worse
nodel , that's absolutely correct. How
different they woul d be depends.
Q They may be better?
A They may be better.
MR. HOPKINS: Objection. Form
A They may be better.
MR. WALTERS: We've been going
about an hour. Whuld you like to take
a break? | didn't nmention this
earlier, but if you ever need to take
a break, feel free to let me know and
we'll do so as long as it's not when a
guestion is pending.
THE WTNESS: Thank you. |
appreciate it.
MR. WALTERS: Wuld you like to
t ake a break now?

THE WTNESS: Sure, that's a good
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tinme.
MR. WALTERS: And you said you've
been deposed in | PR proceedi ngs
before, but | just want to nmake sure
that you understand that the PTAB
rul es prohibit your discussing the
substance of your testinony with
counsel during breaks.
Do you understand that?
THE W TNESS: Absol utely.
MR. WALTERS:. Ckay.
(Recess taken from 10:25 a.m to
10: 36 a. m CST)
BY MR WALTERS:

Q Wl conme back, Dr. Ni kol aou.

A. Thank you.

Q I'"d like to turn to the '058
Pat ent .

A Yes.

Q And specifically daiml.

A Yes.

Q So Limtation 1C of Cdaim1l
recites selecting a representative system
nodel based on the received formation

response data and sequence of stinuli.
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A Yes.

Q Correct?

A Correct.

Q So I'd also like to discuss the
Pankaj reference, Exhibit 1005, wth
respect to this [imtation.

A Yes.

Q And ny question is how does
Pankaj disclose selecting a representative
syst em nodel ?

A. Pankaj talks -- first of all,
Pankaj is a wider, has a w der scope. It
| ooks at the entire operations for a well
fromthe beginning all the way to drilling
the well, conpleting the well, starting
production and producing fromthat well.

So Pankaj tal ks about using a
nodel for the well in various places.

In particular, for the fracturing
exercise he refers to specific software
such as UFM whi ch takes inputs and certain
vari abl es and produces outputs that can be
used in the fracturing operation.

Q What is a UFM?

A UFMis a software. UFM stands
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for unconventional fracturing nodel. So
it's a piece of software to which you
provi de the schedul e of input variabl es,
such as punping rates or treatnent
pressure, or kind and concentration of
proppant, things |like that.

So you provide these inputs to
the software and the software tells you
this is the kind of fracture you are going
to get, it's going to have this geonetry,

t hi s opening, and so forth.

Q kay. And so going back to ny
ot her question, you gave ne a genera
answer. M question is specifically, you
opi ne that Pankaj discloses selecting a
representative system nodel, correct?

A Correct, yes.

Q So how does Pankaj disclose that?
What specific portions of Pankaj disclosed
t hat ?

A. So in various places -- |11
just -- let ne see what | can nention here
because it's a | ong patent.

For exanple, he tal ks about, in

par agraph 74, page 6 -- are you there yet?

50
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Q Yes.
A It says: The design of the

hydraulic fracture and workfl ow i nvol ves
creating treatnent designs in areas with
fractural treatment fluid and proppant
schedul e. The sinmulation nodels may then
run on these schedules to predict the
fracture propagation, fluid and proppant

pl acement in the ultimte fracture geonetry
achi eved.

So it's a pretty good summary of
what they refer to when they nean -- when
they refer to, rather, fracture design.

Q So what do you contend is the
representative systemnodel that's sel ected
I n Pankaj ?

A It says the top of the right
colum on page 6, the simulation nodels.
These are nodel s.

This is at the begi nning, and
then they continue further down on how
t hese nodel s can be refined and so forth.

Q Is it your opinion that the
representative systemnodel that's sel ected

in Pankaj to read on Limtation 1C is an

www.LexitasLegal.com/Premier Lexitas 888-267-1200 Page 51
HALLIBURTON EXHIBIT 2014
Profrac Holding Corporation and U.S. Well Services, LLC v. Halliburton Energy Services, Inc.
PGR2023-00023, Page 51



10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

PROFAC HOLDING vs
HALLIBURTON ENERGY

Michael Nikolaou
January 10, 2024

exi sting nodel ?
A It may start -- existing, you

nmean preexisting, sonething |like that,

ri ght?
Q Yes.
A It may start like this, but it is

stated further down in paragraph 76: Once
the treatnent is executed on the well side,
the treatnent data, e.g., treatnent
pressure, proppant concentration, proppant
rate, the microseismc hydraulic fracturing
nonitoring data can be used to recalibrate
the stinmulation design nodel by nmatching

t he observed paraneters against the

predi cted paraneters fromthe sinulation
run.

So, clearly, Pankaj says that you
can -- you start with sonething, you don't
start with a blank slate, but you expect
that if data becone avail abl e or when data
becone avail abl e you may recalibrate the
stimul ati on desi gn nodel so you can have
better outcones. |If you believe that the
exercise is worth it, of course.

Q The last limtation of daiml

52
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requires controlling a fracturing punp
based on the representative system nodel.

A. In '058, right?

Q Yes.

A Correct, yes.

Q Ckay. And | believe that in your
opi nion Pankaj, Figure 11, at steps 1180
and 1182, describe controlling the
fracturing punp based on the representative
systemnodel. Is that fair?

A Let me go to Figure 11 to refresh
nmy menory.

I"'msorry, could you repeat? |'m
on Figure 11. Could you repeat your
guesti on?

Q | believe it's your opinion in
your declaration that Pankaj discloses
controlling the fracturing punp based on
the representative system nodel through
steps 1180 and 1182 of Figure 117

A. Regardi ng the punp control -- let
nme see the corresponding steps in that
figure -- let ne start by saying that
controlling the punp is also stated in

paragraph 74 and 76. So 74 says that

53
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treatnent design scenarios wth actua

treatnment, fluid and proppant schedul es.

And 76 explains that this neans
treatment pressure, proppant concentration
punp rates -- it's the third |ine of
par agraph 76.

But et me turn to Figure 11
again to find the correspondi ng pl aces --
oh, yeah.

So item 1176 refers to UFM the
unconventional fracture nodeling software,
whi ch does generate punping rates, anong
other things. And this is part of the
exerci se where the nodel is updated based
on dat a.

Q And Pankaj describes that, in
Figure 11, that the production operations
at a wellbore are based on well --
Integrated well|l site paraneters, correct,
specifically at step 11827

A 11 --

MR. HOPKINS: Objection. Form

A 1182? In Figure 11, it says
actually 182. |Is that what you're

referring to?
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Q | think that's a typo. In

Pankaj, it describes it as 1182.

A. It's certainly a typo.

I'"msorry, your question again on
1182 is what?

Q Pankaj describes that production
operations at each wel | bore are based on
Integrated well site paraneters, correct?

A She does, yes.

Q And those integrated well site
paraneters are based on the updated
mechani cal earth nodel for all well bores,
correct?

A. Correct, yes. But this is about
production. This is not about the
stimulation part, right. Renenber, Pankaj
is integrated. It's the whole way from
starting the well all the way to -- after
drilling, conpleting, putting the
production in place, you start producing.

So this very last one 1182 refers
to production operations, right.

Q What does 1180 refer to?

A It's an update of paraneters

based on data in the nechanical earth
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nodel .

Q So the last limtation of Claim1l
of the '058 Patent requires controlling a
fracturing punp based on the representative
syst em nodel .

MR. HOPKINS: Counsel, may we go
off the record real quick?

MR. WALTERS: Sure.

(Recess taken from 10:49 a.m to

10: 54 a. m CST)

BY MR WALTERS:

Q Dr. N kolaou, | believe you
testified earlier that step 1182 --

A. Coul d you start from --

Q I wll start over.

A. Ckay.

Q Dr. N kolaou, | believe you
testified earlier that step 1182 of Figure
11 of Pankaj related to production
operati ons as opposed to controlling a
fracturing punp, is that right?

A That is correct, yes.

Q Does step 1180 also relate to
producti on operations?

A. This is for -- yeah, for the
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entire well site.

t hat .

producti on operations as opposed to

controlling a fracturing punp?

you

earth nodel. So it's things related to the
reservoir, the rock itself, with things
related to the fracture, things we | earned

fromthe fracture.

an earth nodel and how the rock behaves.

And

fractures. So now we have nore i nfornation
So it can update everything based on what

we |learned fromthe fracturing exercise.

and
and
you

t he

A. 11 -- sorry, 1178, that's the one

A 1178 integrates the nmechani cal

57

Q And does step 1176 -- strike

Does step 1178 also relate to

asked about, correct?

Q Correct.

So the quick sunmary. There is

to that rock, we just put sone

So the previous two steps, 1176
1177, used these two sinulators, UFM
eclipse, which are products, so that
can conbine the two, the fracture and

rock, and create an integrated nodel.
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And the two conbined will give us the

I nt egrat ed nechani cal earth nodel based on
which we're going to predict production and
then we'll proceed with production further
down in 1182.

Q Pankaj discloses fracture
paranmeters with respect to Figure 11 in
step 1176, correct?

A Yes.

Q And Pankaj's fracture paraneters
are generated based on collected well site
data, is that right?

A. Wll, this is part of the whole
exercise of predicting things and then
actual |y nmeasuri ng.

So the sinmulator UFMthat is
menti oned there can generate predictions
for these. And then there are data on
whi ch these can be updat ed.

Q Sois it fair to say that
Pankaj's fracture paraneters are generated
based on collected well site data?

A Vell, it's the whol e exerci se,
like | said. You have a nodel that says if

you do this, if you take these actions,
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you're going to create this fracture.
That's the nodel. That's UFM to be

specific, for one particul ar sinulator.

punps and proppants and everything, the

| nputs that go to UFM you wll get this.

update all this using the data that you're

col l ecting.

par agraphs 74 and 76 basically.

par agr aph 1007

"' mthere.

wel | bore, fracture paraneters are generated

based on well site data, is that right?

yes.

59

So UFM says do these with your

Then you get data and you may

This i1s what's described in

Q Can we turn to Pankaj at

A. Par agraph 100, Pankaj, yes. Yes,

Q Pankaj here states that for each

A This is correct for that step,

And that's discussing Figure 117
The 1176 -- yes, Figure 11.
Can we turn to paragraph 119?

119, yes.

O >» O > O

And this paragraph discusses step
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1177 of Figure 117
A. 1177, correct.

Q

gener at ed

correct?

A

Q
A.

reservoir
I nt ersect,
Q
A

reservoir

t hat Pankaj's reservoir paraneters are

and on the generated fracture paraneters,

in particular?

paranmeters 1177 may be generated using

rate, perneability, viscosity, et cetera,
may be determ ned based on the well site

data and the generated fracture paraneters

And do you see where it states

based on collected well site data

Well, what line are you reading,

The second sent ence.

That says the reservoir

simul ation, eclipse, or
is that correct?
No, |'m at paragraph 119.
Ch, 119, right above it then.
The second sentence says: The

paraneters, e.g., pressure flow

1176.
Correct, is that what you're
referring to?
Q Yes, yes.
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A. Ckay. And the question is again?

Q Wl l, ny question was Pankaj's
reservoir paraneters are determ ned based
on well site data and generated fracture
par aneters, correct?

A And simul ati on.

Q Pankaj's reservoir paraneters are
al so determ ned based on sinulation
t echni ques?

A No, on both. Let nme explain the
whol e process.

So you have your well. You use
your fracturing sinulator to design
fracturing treatnent. You're start
i npl enenting that. Once you get data, you
may update it. Eventually you finish the
fracturing job.

Now, once you finish the
fracturing job, you have already collected
data and you want to update the reservoir
nodel .

The eclipse that is nentioned in
line 6 of paragraph 119, the eclipse
simulator is a simulator for the reservoir.

So that sinulator needs to have a

61
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description of the rock and what you did to
t hat rock

So what you did to that rock is
t he outcone of that previous process |
al ready nentioned, nanely doing the
sinmulation for fracturing, actually
| npl enenting the fracturing, finishing up
with the fracturing, collecting throughout

t he whol e process and data, use these data

to update the nodel -- that's what you have
in that step.
Q Can we turn to Pankaj at

par agr aph 617?

A 61, yes.

Q The second sentence there states:
In particular, injection nmay be nani pul at ed
by adjusting the naterial being injected
and/or the way it is injected to achieve
the fractures which draws fluid from

formations into the well bore and up to the

sur f ace.
Do you see that?
A Preci sely, yes.
Q Does this nmean that an operator

woul d start the injection process and

62
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adj ust the nmaterial being injected or the

way it is injected based on how t he
fracture process is proceedi ng?

A That m ght be one option. But as
far as this sentence is concerned, the
statenent says that the injection nmay be
mani pul ated. So you woul d mani pul ate the
I njection by nmaking the correspondi ng
adjustnents to the material being injected
or the way it is injected.

Q And t hose --

A Yeah.

Q Go ahead.

A. | want to say, details on that
are given a little further down.

Q Ckay. But those adjustnents,
such as the way the material is being
injected or the way it is injected, are
based on how the fracture process is
pr oceedi ng?

A. That nay be done in a nunber of
ways. There is not specific reference
here. But further down in paragraphs 74
and 76, there is one scenario that may be

used using a sinulator to nmake predictions
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gi ven sone input schedul es and then how to
updat e these schedul es once data becones
avai | abl e.

Q And the data that becones
avai l able is the data based on how t he
fracture process is proceedi ng?

A Yes.

Q Can we turn back to your
decl arati on, paragraph 817

A Certainly. Paragraph 81 that
says: For these reasons it is ny opinion
that a POSITA, et cetera, right?

You beat ne to it.
Just pure |uck.

Yes.

> O »>» O

Uh- huh.

Q And starting at paragraph 81
you' re discussing Limtation 1A of the '058
Pat ent, which requires generating a
sequence of stinmuli for application to a
wel | environnment, correct?

A Correct.

Q What definition of sequence did
you use?

MR. HOPKINS: Object to form

64
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BY MR- WALTERS:

Q_ - -

t hat .

l[imtation?

term

exanpl e.

Q kay.

in front of you?

off the record?

you want ne to.

definition

in applying that --

What definition of sequence did

you use in applying Pankaj

A St andard under st andi ng of the

Sequence one after another,

Do you have Exhibit 2011

A Exhi bit 2011? | have all
exhibits, so I'"msure | can pull it out.
THE W TNESS: Counsel, can you
help nme find it?
A You said Exhibit 20117
Q Yes.
MR. HOPKINS: Counsel, may we go

MR. WALTERS:

MR, HOPKI NS:
MR. WALTERS:

THE W TNESS:

65

stri ke

to that claim

f or

| can share it if

That's actually --

It's a dictionary

Okay. That's going
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to be

how to do that. Ckay.

> O > O

it. And |

Good. 2012. kay, | opened both, 2011,

2012, vyes.
Q

Oxford Anerican Dictionary definition of

sequence -- strike that.

Oxford Anerican Dictionary definition of

sequence.

A

it's on page 3, yes.

Q
a particul

novenent s,

66
t he easi est.

MR. WALTERS: Let nme figure out

Ckay, 2011 PDF, right?

Yes.

It's downl oadi ng. Save it.

| al so shared 2012.

Ckay, let nme find where it saved

et ne open 2012 in docunents.

Okay. Exhibit 2011 is the New

Exhi bit 2011 i ncl udes the New

Do you see that?

Yeah, | see the cover page. Yes,

And the first definition there is
ar order in which related events,
or things follow each other.

Do you see that?

Yes.
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Q Do you agree with that definition
as the term"sequence" is used in the '058
Pat ent ?
MR. HOPKINS: Object to form
A I have no reason to disagree.
Q And turning to Exhibit 2012.
A. 2012, yes, the Anerican Heritage
D ctionary, yes.
Q And the definition of "sequence"
that's identified on 2012 includes a
foll owi ng of one thing after another,
successi on.
Do you see that?

A Yes, a follow ng of one thing
after another, succession -- yes, uh-huh.
Q Do you al so agree with that
definition of the term"sequence" as it's

used in the '058 Patent?
A Yes.
MR. HOPKINS: Objection. Form
BY MR WALTERS:
Q And you're not suggesting that
the term "sequence" as it's used in the
'058 Patent is used in a manner that it

contradicts either of these definitions?

67
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MR, HOPKINS: (bjection. Form
A Not really.
Q The clains of the '058 Patent
recite nethod, systens and conputer
readabl e medi um for controlling electric
fracturing equipnent for fracturing a well.
A Yes.
Q Is that right?
A Yes.
Q Are you famliar wth allergy
skin tests?
A Wth allergy skin tests?
Encycl opedi cal l y, you have an allergy and
the doctor tries to find out what causes it
basically? That's what you nean, right?
Q However you think -- whatever you
think it neans.
MR. HOPKINS: Objection. Form
BY MR WALTERS:
Q Is it fair to say that an allergy
skin test would not fall within the scope
of daim1?
MR. HOPKINS: Objection. Form
A An allergy skin test would not
fall within the scope of Claim1 -- '058,
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69
on '058, right?

Q Correct.

A. So an allergy skin test is not in
the scope of Claiml1 -- no, | don't think
it's in the scope of it.

Q Are you famliar with how probe
nmessages are sent in a wreless nmessagi ng
conmuni cati on systenf

A Probe messagi ng?

MR. HOPKINS: Objection. Form

A ["mnot quite famliar with that
t echnol ogy.

Q Is it fair to say that sending
nessage, any type of nessage in a wireless
communi cation network, would not fall
within the scope of Caiml1l?

A | cannot see the inmedi ate
rel evance, what you just said about
messagi ng, wreless nessaging, wthin the
scope of Claiml.

Q Ckay. 1'd like to turnto
Exhi bit 1014, which is the CGottunukkal a
ref erence.

Do you have it in front of you?

A. Yes, right here.
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Q Ckay, great.
You' ve reviewed this reference,
correct?
A Yes. It's one of the
corroborating references we cite at the
end, | cite at the end of the declaration.
Q kay. 1'd like to turn to Figure
1.
A Yes, |'mthere.
Q It may help to also reference
par agraph 20 of Exhibit 1014.
Ref erence nunerals 24 and 26 in
Figure 1 are indicative of l|lateral bores,
Is that right?
A |'"msorry, can you repeat what
you just said?
Q Yep. Reference nunerals 24 and
26 of Figure 1 of Exhibit 1014 are
I ndi cative of lateral bores, is that right?
A. 24, yes, that's a lateral bore.
And 21 is -- yes.
Q And reference nuneral 36
references flow control valves, is that
ri ght?
A 36, yes.
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Q And flow control val ues 36
control fluid flows and fluid flow rates
between different well zones 34 of a
particul ar |ateral bore, 24, 26, is that
right?
A Uh- huh, that is connect, yes.
Q kay. How does a fluid contro
val ve control fluid flow and fluid fl ow
rate?
A The val ve basically changes its
opening. That's the universal principle.
So by adjusting the opening of the valve,
the flowis regul at ed.
Q Ckay. If the punp control rate
for this site was held constant, then you
could still change fluid flow rate between
wel | zones 34 using the fluid control
val ves, correct?
A What punp are you referring to?
Q | presune that this Figure 1 wel
site would include a punp. Wuld it not?
MR. HOPKINS: Objection. Form
A | don't see a punp here in Figure
1.
Q So mght there not be a punp in
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Figure 17

A | don't see a punp in Figure 1.
This is valves that are adjusted to control
flow rate.

Q kay. I'd like to turnto
Exhi bit 1018.

A. Yes, sir, I'mthere.

Q This is the Rashid reference,
correct?

A Correct.

Q You' ve reviewed this reference?

A Yes, | reviewed that reference.
It's in the list of corroborating
references that we have at the end.

Q And I'd like to focus on Figure 6
of Rashid and specifically paragraph 67.

A Figure 6 and paragraph 67. Let
me find that.

Q Figure 6 of Rashid depicts mass
storage 610. Do you see 610 in Figure 6?

A Yes.

Q And within that nass storage 610
are well nodels 626 and network nodel 628.

Do you see that?

A. Yes.
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Q Ckay. Turning to paragraph 67 of
Rashi d.

A Yes.

Q It states, starting in the mddle
of the paragraph: For exanple, a field
optim zation program 624 may be used to
i npl enment a field-wide distributed realtine
production optim zation solution, e.qg.,
based upon a set of well nodel 626 and
networ k nodel 628 stored locally in nmass
storage 610 and/or accessible renmotely from
a renote server 618.

Did | read that correctly?

A Yes.

Q Thi s paragraph of Rashid does not
state that electric fracturing punps are
control |l ed based on well nodel 626 of
Figure 6, does it?

A This is a general description.
He's concerned with the flow -- the storage
and flow of information, which is why he
| eaves the termwell nodel general --
generic rather.

Q Thi s paragraph relates to

production, correct?

73
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A Yes.

Q And not to fracturing?

A Yes. | have to reread the
preanble to this. But to the best of ny
recol lection, | nmean yes. |'mreading even
further down that the term"well nodel" may
be used to refer to a sinulation nodel for
a single wellbore. So it's not particular
to fracturing, no.

Q Thi s paragraph 67 of Rashid does
not state that nodel 626 or 628 are
retrieved frommss storage 610 based on
sensor data, does it?

A. | don't see any reference to that
i n paragraph 67, that is correct.

Q And it also does not state, this
paragraph 67 of Rashid, does not state that
nodel 626 or 628 are received from nmass
storage 610 based on fornmation response
data, is that right?

A | don't see that either. The
nodel is whatever has been put there in 626
and that's what it refers to, it being
par agraph 67 refers to, just the nodel.

Q So paragraph 67 of Rashid does
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not describe how nodel 626 or 628 are
retrieved frommss storage 610, does it?

A. How they're retrieved, in an
el ectronic way. They don't give details,
but they just say -- the nodel is stored
and then retrieved. So | don't see
anyt hing nore specific than that there.

Q Ckay. 1'd like to turn back to
your declaration and specifically
par agr aphs 191 and 192.

A 191 and 192, yes, sir, I'mwth
you.

Q In these paragraphs in your
decl arati on, paragraphs 191 and 192, you
refer to structural elenments of the '058
Patent's clains.

Do you see that?

A Yes.

Q What do you nean by "structura
el enent s"?

A Yes. There are various actions
referred to in the general, the overall
process outlined and described to sone
detail in '058.

These are associated with

75
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specific elenents. For exanple,

transmtting data, or retrieving data, or
updating a nodel, things |ike that.

| was asked to offer an opinion
as to any of these particul ars, whether
novel or whether they were well-known for
the fracturing operation. That's why this
ground 5 part E is there.

Q And you opi ned that these
el enents were known and conventional as of
Septenber 17, 2019, is that right?

A Yeah, ny opinion was that these
el ements were known in the field. They
were conventional elenents. One wouldn't
have to invent sonething new to inplenent
t hose acti ons.

Q And t hen paragraph 193, you
provide a table identifying a prior art
reference that allegedly discloses each
claimelenent, is that right?

A. I ndeed. Rather than vaguely
claimng, well, these were well known, |
tried to put sonme specific references, just
a selection of nmany references avail abl e,

that specifically point to sonme of these
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itens that were identified in '058.
Q
cl aimel enent was known and conventi onal
because it was disclosed in the prior art
reference identified for that el enent?
A
guestion correctly, but let nme answer it

the best way | understand it.

wer e known because they were included in

the cited references -- yes, that's what |
bel i eve.
Q I"d like to focus a bit on the

dependent claim really the technology in
t he dependent claimthat discusses a
di verter drop.

A

Q

A

Q
“diverter"

fracturing?

77

Is it your opinion that each

|"mnot sure | understand the

Sois it true that these el enents

Yes.

Apol ogi es for ny disorganization.
No probl em

Are you famliar with the term

in the context of hydraulic

A Yes.
Q What is a diverter in that
cont ext ?
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A. Yeah. So when you try to push

wat er through the rock and force the rock
to open up where -- at points where you
have started, you have initiated fractures,
it could be that the fluid goes to sone of
these fractures in a way that is not what
you would li ke, nanely, the water
propagates nore and opens up the fracture
nore than you really care.

And why is that? Wy is it not
desirabl e? Because you may end up having a
network that will not actually serve the
pur pose of producing fromthat fractured
net wor k.

So you want to stop the water, or
at | east dimnish, reduce the water from
flowi ng through that particular path. And
that's when you use a diverter

Now, a diverter technol ogy cones
i n various kinds. Regardless of the kind
that you use, the particul ar hardware that
you use, the purpose is always to nmake sure
that fluid does not go into one path and it
is allowed to flow into other paths that

are desirable.
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Q Is it useful to know how a given
wel | responds to a diverter drop?
Yes, it is.

Q Wiy is that?

A Because you want to know what
w Il be the outcone of using that diverter
Q What specifically is a diverter

drop? What does the term"drop" refer to?

A There is an actual little bal
that you may drop there and it goes there
and it plugs itself --

Q Ckay.

A -- tothering and it stops the
flow It's one technology and there are

others. This is an evolving area, by the

way. It's an interesting technol ogy.
Q In what way is it evol ving?
A In that people are trying to find

better ways to do this nore effectively, to
make sure that the diverter goes exactly
where you want it to go and you can
actually stop the exact paths that you want
to stop.

Q Is the use of diverter drops

i nproving fracturing operations?

79
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A Yes. Are you asking -- let ne
qualify this -- are you aski ng whet her
di verter drops can inprove fracturing
operations? Yes.

Now, goi ng back to your previous
question, in general, does it always work?
No. Sonetinmes the diverter goes where you
want it, sonetines it does not.

So assuming it works as intended,
yes, it does hel p operations.

Q Can you pull up Exhibit 1024,
whi ch is the Dawson reference?

A. Yes, | have it right here.

Q The Dawson reference, Exhibit
1024, is directed to determ ning the
effectiveness of a diverter, is that right?

A Yes, correct. That's correct.

MR. WALTERS:. We've been going
for another hour plus. Is it a good
time to take a break?

And, Matt, | may be close to
done.

MR. HOPKINS: Under st ood.

MR. WALTERS: So can we break for
15 m nut es?
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1
MR. HOPKINS: W have |unch here. ’
It's 1:00. | don't know if you want
to do a |l onger --
MR. WALTERS: | nay be done.
|"d rather go and finish, but if you
guys want to take a | onger break,
that's fine.
MR, HOPKINS: Yeah, let's just
take a |l onger break for lunch. Let's
do that.
MR. WALTERS: kay. How |ong?
MR HOPKINS: Let's say 45
m nut es.
THE W TNESS: Perfect.
MR. WALTERS: Al right. So
reconvene at, what, 12:35 -- or, no,
you're on Eastern. So 1:207?
MR. HOPKINS: Sure. Sounds good.
MR. WALTERS: Ckay. Al right.
Thanks.
(Recess taken from 11:37 a. m
12:21 p.m CST)
BY MR WALTERS:
Q Wel conme back, Dr. Ni kol aou.
A Thank you.
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Q During the break, did you discuss
t he substance of your testinony at all wth
counsel ?

A No.

MR. WALTERS: | don't have any
further questions. So I'll pass the
Wi t ness.

MR. HOPKINS: Counsel, 1'd like
to take a 15-minute break and then
proceed with cross. |Is that okay?

MR. WALTERS: That's okay.

MR. HOPKINS: Thank you.

(Recess taken from12:21 p.m to
12: 35 p.m CST)

EXAM NATI ON BY
MR, HOPKI NS:

Q Dr. N kolaou, I'mgoing to ask
you a few questions about sone testinony
that you gave earlier today.

A Yes.

Q Earlier today counsel asked you
whet her step 1182 of Figure 11 of Pankaj
related to the production operations as
opposed to controlling a fracturing punp,
is that right?
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And you responded: That is
correct.
Is that consistent with your
decl aration?
A Yes.
Q May | turn your attention to page
97 of your declaration?
A. Par agraph 97 of ny decl arati on.
Yes, |I'mthere.
Q In your declaration you referred
to step 1182.
A Yes.
Q And this was used -- strike that.
So again, counsel -- or counse
earlier today asked you whether step 1182
of Figure 11 of Pankaj related to the
producti on operations as opposed to
controlling a fracturing punp, is that
right?
You responded: That is correct.
Yes?
A Yes. Step 1182 in Figure 11 is
the overall outcone of having perforned
everything that preceded it. So it
i ncl udes the outconme of optim zing
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fracturing treatnent paraneters to achieve

t he stinmulation objectives, which would
eventually be translated to nmaxi m zi ng
producti on.

Q And are there any changes to how
fracturing punp operates in step 11827

A Any changes on -- changes |'d
li ke to make in my declaration or include
here in the statenent or -- can you
el abor at e?

Q During step 1182, are there
changes to how a fracturing punp is
control |l ed?

A. Ch, in step 1182, the fracturing
punp is no |longer at play because
fracturing has al ready been conpleted. It
has been already perfornmed. And 1182
refers to perform ng production operations.

So the outconme of having
controlled the punp in the way that was
specified in the previous steps eventually
| eads to a certain production operation,
which is inplenented as indicated in step
1182.

Q Now, earlier today you were al so
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asked how does Pankaj disclose selecting a

representative system nodel.

A Yes.

Q I n response, you answered as
follows: Pankaj talks -- first of all,
Pankaj is a wder, has a wder scope. It

| ooks at the entire operations for a well
fromthe beginning all the way to drilling
the well, conpleting the well, starting
production and producing fromthat well.

So Pankaj tal ks about using a
nodel for the well in various places.

In particular, for the fracturing
exercise, he refers to software such as
UFM whi ch takes inputs and certain
vari abl es and produces outputs that can be
used in the fracturing operation.

Is this consistent --

MR. WALTERS: bjection. o
ahead, I'msorry, | thought you were
done.

BY MR HOPKI NS:
Q Is this consistent with what you
said in your declaration?

MR. WALTERS: (Objection. Form

85
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A Yes, it is.
Q Is there anything you' d like to

change or add to this answer?

A To the answer | gave to counsel a
little earlier today or to the answer |
gave in ny declaration?

Q | withdraw t hat questi on.

I"d like to turn your attention
to paragraphs 91 through 93 of your
decl arati on.

A 91 t hrough 93, yes.

Q And, again, the answer you gave
counsel today, is that consistent with your
answer -- sorry.

And, again, is your declaration,
t hese paragraphs, consistent with the
answer that you gave counsel with regard to
t he question | asked?
A | believe so.
(Conti nued on next page to

I ncl ude signature and jurat.)

www.LexitasLegal.com/Premier Lexitas 888-267-1200 Page 86
HALLIBURTON EXHIBIT 2014
Profrac Holding Corporation and U.S. Well Services, LLC v. Halliburton Energy Services, Inc.
PGR2023-00023, Page 86



10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

PROFAC HOLDING vs
HALLIBURTON ENERGY

Michael Nikolaou
January 10, 2024

87
MR, HOPKINS: | pass the w tness.
MR. WALTERS: | don't have any
addi ti onal questions.
(Time noted: 12:42 p.m CST)
DR. M CHAEL N KOLAQU
Subscri bed and sworn to before ne
this __ day of , 2024,
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REPORTER CERTI FI CATE

I, JOAN FERRARA, do hereby
certify:

That sai d proceedi ngs were taken
at the tinme and pl ace herein naned;
and that the transcript is a true
record of the testinony as reported by
me, a disinterested person, and was
t hereafter transcri bed.

| further certify that | am not
interested in the outcone of the said
action, nor connected with, nor
related to any of the parties in said
action, nor to their respective
counsel .

I N WTNESS WHEREOF, | have
hereunto set ny hand this 16th day of

January, 2024.

e . 2. ]
~ e o e o ey o e . S
ki

JOAN FERRARA, RWMR, FCRR
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89
DEPOSI TI ON ERRATA SHEET

Case Caption: PROFAC HOLDI NG v. HALLI BURTON
ENERGY

DECLARATI ON UNDER PENALTY OF PERJURY
| declare under penalty of perjury

that | have read the entire transcript of ny
Deposition taken in the captioned matter or
t he same has been read to ne, and the sane is
true and accurate, save and except for
changes and/or corrections, if any, as
i ndi cated by nme on the DEPGCSI TI ON ERRATA
SHEET hereof, with the understanding that |

of fer these changes as if still under oath.

DR. M CHAEL NI KOLAQU

Subscri bed and sworn to on the _ day of

, 2024, before ne,

Notary Public,in and for the State of
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90
DEPOSI TI ON ERRATA SHEET
Page No. _ Line No. ___ Change to:
Reason for change:
Page No. _Line No. _ Change to:
Reason for change:
Page No. _Line No. = Change to:
Reason for change:
Page No. _Line No. = Change to:
Reason for change:
Page No. _Line No. = Change to:
Reason for change:
Page No. _Line No. = Change to:
Reason for change:
Page No. _Line No. = Change to:
Reason for change:
S| GNATURE: DATE: L
DR. M CHAEL NI KOLAQU
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91
DEPOSI TI ON ERRATA SHEET
Page No. _Line No. = Change to:
Reason for change:
Page No. _Line No. _ Change to:
Reason for change:
Page No. _Line No. = Change to:
Reason for change:
Page No. _Line No. = Change to:
Reason for change:
Page No. _Line No. = Change to:
Reason for change:
Page No. _Line No. = Change to:
Reason for change:
Page No. _Line No. = Change to:
Reason for change:
S| GNATURE: DATE: L
DR. M CHAEL NI KOLAQU
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