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1 DEPOSI TI ON, hel d pursuant to
2 NOTI CE OF TAKI NG DEPOSI TI ON, and held with
3 t he understandi ng of counsel that all parties
4 are appearing renotely via the Zoom renote
5 platform By participating in this
6 deposition, counsel have agreed to the oath
7 bei ng adm ni stered renmotely and the testinmony
8 bei ng transcribed remptely by the court
9 st enographer regardl ess of the |ocale of the
10 deponent .
11 VWHEREUPON, the followi ng proceedi ngs
12 were duly had:
13 TRI AL TECHNI CI AN: Okay. We are
14 now on the record. My name is Sarah
15 Kl ei nschmdt, and I"'ma trial technician with
16 Twin West Reporting. Today's date is
17 May 2nd, 2024, and the time is 9:29 a. m
18 Central tinme.
19 This is the deposition of
20 Dr. Robert Durham and is being held in the
21 matt er of Profrac Hol di ng Corporation and
22 U S. Well Services, LLC, versus Halliburton
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1 Energy Services, Incorporated.
2 By participating in this
3 deposition, all parties have agreed to our
4 court reporter adm nistering the oath and
5 transcribing the testimony remotely.
6 W Il counsel please identify
7 themsel ves for the record and who they
8 represent, after which our court reporter
9 wi Il adm nister the oath.
10 MR. FERGUSON: This is Brian
11 Ferguson. I"mwith Wnston & Strawn. We
12 represent the petitioners, Profrac and U. S.
13 Wel | .
14 MR. WALTERS: And this is Chad
15 Walters for Baker Botts -- with Baker Botts,
16 and we represent patent owner Halliburton.
17 ( WHEREUPON, the oath was
18 adm ni stered by the court stenographer.)
19 W TNESS RESPONSE: | do.
20 ROBERT DURHAM, Ph. D.
21 a witness in the above-entitled proceedings,
22 after having been first duly sworn,
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1 testified under oath as follows:
2 EXAM NATI ON
3 BY MR. FERGUSON:
4 Q. Good norning, Dr. Durham
5 A. Good nor ni ng.
6 Q Can you hear ne okay?
7 A. Yes.
8 Q Coul d you pl ease state your full nanme
9 and address for the record.
10 A. Robert Allan, A-l-l-a-n, Durham And
11 the lab is 17350 East Hi ghway 64, Bi xby,
12 B-i-x-b-y, Oklahoma 74008.
13 MR. FERGUSON: |'Ill ask Sarah to
14 pul | up what we have identified as the Notice
15 of Deposition.
16 BY MR. FERGUSON:
17 Q. And | just want to confirmthat
18 you' re here today in response to that Notice of
19 Deposi ti on.
20 TRI AL TECHNI CI AN:  All right.
21 And just to confirm we're not going to mark
22 this as an exhibit, correct?
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1 MR. FERGUSON: That's right.
2 TRI AL TECHNI Cl AN: Okay. Thank
3 you.
4 BY MR. FERGUSON:
5 Q Can you see that okay, Doctor?
6 A. Yes.
7 Q And you're here today in response to
8 this Notice of Deposition; is that right?
9 A. Yes.
10 Q. You' ve been deposed before, right?
11 A Yes, sir.
12 Q About how many tines, do you know?
13 A. Over a hundred.
14 Q So you know the routine. [I'Ill just
15 ask that you please give verbal answers to al
16 questions. And please wait for me to finish a
17 questi on before you give any answer. If a
18 question | ask is unclear to you, feel free to ask
19 for clarification.
20 And we can take a break any tinme that
21 you wish. | would just ask that if we have a
22 pendi ng question, you answer the question before
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1 we take the break. |Is that okay?
2 A. Yes, sir.
3 Q Okay. Do you have any papers in
4 front of you?
5 A Yes. | have a notebook.
6 Q And what's in the notebook?
7 A. A clean copy of ny declaration, the
8 '058 patent, Pankaj reference, the Payne
9 reference, Dawson, Lecerf, Klunmpen, and
10 Dr. Ni kol aou's decl arati on.
11 Q And there is no witing on any of
12 t hose docunents; is that accurate?
13 A. That's correct.
14 Q Ckay. And you have submtted a
15 declaration in connection with this PGR
16 proceedi ng, right?
17 A Yes, sir.
18 Q. And that's Exhibit 2013. You say you
19 have a copy of it there?
20 A. Yes. That's correct. And | do have
21 a copy.
22 Q Okay. And is Exhibit 2013, then, a
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1 copy of the declaration that you submtted?
2 A. Yes, it is.
3 Q Just so we're working fromthe sane
4 docunent, is your signature on page 947?
5 A Yes, sir, it is.
6 Q Great. Sitting here today, is there
7 anyt hing that you would like to change in this
8 decl arati on or make any corrections to?
9 A. No. There were a couple of typos,
10 but they're insignificant.
11 Q Okay. About how many hours did you
12 spend preparing this declaration?
13 A. OCh, | have no way of know ng.
14 Q Do you submt invoices for your work?
15 A. Yes, sir.
16 Q. Woul d your invoice reflect how many
17 hours you spent?
18 A. Yes.
19 Q Ckay. Did you neet with anyone to
20 prepare for today's deposition?
21 Yes, sir.
22 Q And who did you neet with?
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1 A. I met with counsel from Baker Botts

2 yesterday for about four hours. | would say three
3 or four hours.

4 Q Who was the counsel ?

5 A. M. Walters and M. Stavinoha.

6 Q If we can | ook at paragraph 17 in

7 your declaration, this is a list of materials and
8 exhibits that you considered in preparing the

9 decl aration; is that accurate?

10 A. Yes, it is.

11 Q And did you consi der any ot her

12 docunments besides those that are listed in

13 paragraph 17 in preparing this declaration?

14 A. No, sir. No other docunents.

15 Q. Did you review the institution

16 deci sion that the Patent Trial and Appeal Board

17 i ssued in this proceedi ng?

18 A. Yes. | do recall that | did. Should
19 be on the list. If not, | just mssed it.

20 Q Ckay. And your CV is included in

21 this declaration as well; is that right? And
22 that's on page 96 of the PDF, of the docunent.

Veritext Legal Solutions
www.veritext.com 888-391-3376
Profrac Holding Corporation PGR2023-00023 Ex. 1049, p. 11 of 100

U.S. Well Services, LLC



Page 12

1 A. Yes, sir. That's -- yes, sir, that's
2 correct. Starts on page 96.

3 Q Okay. And so this represents your

4 educati onal history, work history. It includes

5 publications that you authored or co-authored; is
6 that right?

7 A. Yes, sir. That's correct.

8 Q. So you have an electrical engineering
9 degree, a B.S., fromthe University of Tulsa; is
10 that right?

11 A. Yes, sir. That's correct.

12 Q What year did you receive that?

13 A 1992.

14 Q Ckay. And then you received a

15 Master's of engineering fromthe University of

16 Tulsa as well; is that right?

17 A. Yes, sir. That's correct.
18 Q And when was that?
19 A 1997.
20 Q Ckay. And then you have a Ph.D. from
21 Kennedy- West ern University. When did you receive
22 t hat ?
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1 A 2004.
2 Q And what's the subject matter of the
3 Ph.D. you received?
4 A. Engi neeri ng managenment .
5 Q It's my understandi ng that
6 Kennedy- West ern Uni versity changed its nane to
7 Warren National University. |Is that right? Do
8 you know t hat ?
9 A. |'ve heard sonet hing about that, yes.
10 I think that took place after | was finished.
11 Q Okay. And neither Kennedy-Western
12 Uni versity nor Warren National University exi st
13 today; is that right?
14 A. That's nmy understandi ng, yes.
15 Q And do you know when Warren Nati ona
16 Uni versity ceased operations?
17 A. No, sir. It was sonetime after | was
18 finished.
19 Q OCkay. And at | east one reason that
20 Warren National University no |onger exists is
21 because it was not granted accreditation by the
22 Hi gher Learning Comm ssion; is that accurate?
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1 A. I don't know that, sir.
2 Q So you have no know edge of what
3 ended up happening to Kennedy-Western University
4 after you received your degree; is that fair?
5 A. That's fair.
6 Q Ckay. In your declaration, you
7 i ndi cated that you're a principal of a conpany
8 call ed Pedocs Inc. That's P-e-d-o0-c-s; is that
9 ri ght?
10 A. Yes, sir.
11 Q And you indicated that's an oil and
12 gas production conpany; is that accurate?
13 A. Yes, sir.
14 Q When | | ooked at your CV, | could not
15 see any reference to Pedocs anywhere in it. And
16 is there a reason for that?
17 A. No, sir. It's not work experience,
18 guess. That's the reason it's not on there.
19 Q What do you nmean it's not work
20 experience?
21 A. Well, I"ma principal. | operate the
22 conpany, but I'm not an enployee, if you wll
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1 Q So it's fair to say you don't do any
2 wor k for Pedocs?
3 A. Oh, | do quite a bit of work. | run
4 the office, | do studies, | work in the field when
5 necessary, but | just didn't consider it work
6 experience past what's there. No reason it's not
7 on there. It just never made it.
8 Q Okay. Are you a nenber of the
9 Soci ety of Petrol eum Engi neers?
10 Yes, sir.
11 Q | didn't see any reference to that in
12 your CV either. Did |l mss it? You have --
13 Well, you're pointing out all the --
14 -- a nmenbership -- I"'msorry. Go
15 ahead. MW fault.
16 A. You're pointing out all the things I
17 need to update on my CV, obviously. 1've been
18 diligent -- |I'd take the publications and kind of
19 i gnored everything else for the past 15 years.
20 Q How | ong have you been a nenber of
21 the Society of Petroleum Engi neers?
22 A. Off and on since 2000. There's been
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1 tinmes I've let it lapse, but it was 2000.
2 Q | guess this raises the question,
3 then, the CV that's attached to your declaration,
4 when was the last time it was updated?
5 A. The publications get updated when |
6 have a new publication, but it |ooks |ike I
7 haven't done anything else to it since at | east
8 "22. Let's see. Let me look at this. Yes,
9 that's correct.
10 Q. Have you ever published a paper for
11 t he Society of Petroleum Engi neers?
12 A. No, sir.
13 Q Looki ng at your list of publications
14 in the CV, you had no publications directed to
15 optim zation nethods for well stinulation design;
16 is that fair?
17 A. That's fair.
18 Q. And you have no publications directed
19 to the fracture geonetry in well formations; is
20 t hat accurate?
21 A. Yes, sir. That's correct. But |et
22 me check one thing.
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1 Q Sur e.
2 A. (Reviewing.) Yes, sir. That's
3 correct.
4 Q. And | saw no publications directed to
5 hydraulic fracturing treatments. |Is that fair?
6 A. Yes, sir, that's fair.
7 Q Have you ever heard of sonething
8 called digital oil fields?
9 A Yes. |'ve heard the nane.
10 Q. Just generally, what's your
11 under st andi ng of digital oil fields?
12 A. Just generally, very broadly, I
13 haven't prepared an opinion on that. Generally,
14 very broadly, it's conmputerization and, to the
15 extent possible, automation of oil and gas
16 oper ati ons.
17 Q. And you have no publications directed
18 to digital oil fields; is that fair?
19 A. That's fair. Not directly directed
20 toward them
21 MR. FERGUSON: |'Il| ask Sarah to
22 pul | up Exhibit 1001, which is U S. patent
Veritext Legal Solutions
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1 11, 373, 058.
2 (Exhi bit Number 1001 was
3 i ntroduced at this time.)
4 MR. WALTERS: Counsel, could I
5 ask the court reporter to drop that in the
6 chat as well so |I can have it electronically?
7 TRI AL TECHNI CI AN: Yes.
8 MR. FERGUSON: Sure.
9 TRI AL TECHNI CI AN: wel I,
10 actually, if it's okay, send a link to the
11 chat where all the exhibits that are
12 i ntroduced will be avail abl e.
13 MR. WALTERS: Okay.
14 TRI AL TECHNI CI AN: Let me grab
15 t hat .
16 MR. FERGUSON: So, Sarah, can
17 you include Exhibit 2013, which was
18 Dr. Durham s declaration as well?
19 TRI AL TECHNI CI AN: Yes. And for
20 the record, let's officially mark
21 Exhi bit 2013.
22 (Exhi bit Number 2013 was
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1 i ntroduced at this time.)
2 MR. FERGUSON: Good. Thank you.
3 TRI AL TECHNI CI AN: Let me know
4 if you have issues accessing that docunent --
5 or that link, | mean.
6 MR. WALTERS: Okay. |'"ve got it
7 her e. Thank you.
8 BY MR. FERGUSON
9 Q. You' ve read the '058 patent before,
10 yes?
11 A. Yes, sir.
12 Q. Were you able to understand its
13 content ?
14 A. Yes, sir.
15 MR. WALTERS: Counsel, 1 think
16 she may have put up Exhibit 1011 instead of
17 1001.
18 MR. FERGUSON: Oh. Yep. You're
19 right.
20 TRI AL TECHNI CI AN: Apol ogi es.
21 We'll mark Exhibit 1001.
22 MR. FERGUSON: There we go.
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1 TRIAL TECHNICIAN:  And I'"Il fix
2 that in the link. Thank you.
3 BY MR. FERGUSON:
4 Q. Okay. So | ooking at 1001, can we ask
5 you to take a | ook at colum 2, lines 38 to 41.
6 A. Ckay.
7 MR. FERGUSON: Actually, Sarabh,
8 there are columms after the pictures, so go
9 t hrough the pictures. Right. There we go.
10 And then -- nope. |It's colum 2, sorry, and
11 it's lines 38 to 41. Good. Okay. That's
12 fine.
13 BY MR. FERGUSON:
14 Q So | ooking at that particul ar
15 sentence, it says, "The responsive sensor data may
16 be used to select a pre-defined representative
17 system nodel for stage and/or well treatnment
18 schedules (e.g., treatnment sequences,
19 conpositions, etc.)." Do you see that sentence?
20 A. Yes, sir.
21 Q So prior to reviewing the '058
22 patent, did you have any experience with nodels
Veritext Legal Solutions
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1 used for well treatment schedules in the oil and

2 gas industry?

3 A. Model s used for well treatnent

4 schedul es, | knew they existed, but | had not

5 wor ked with them personally.

6 Q Ckay.

7 A. Model s of formations, we use those

8 regularly in reservoir analysis.

9 Q Okay. So the type of system nodels
10 identified in the '058 patent would generally be
11 generated through use of conputer software; woul d
12 you agree with that?

13 A. CGeneral ly, today, yes, sir. That
14 woul d be correct.
15 Q Are you aware of sone of the
16 currently commercially avail abl e software prograns
17 for well performance nodeling or sinulation?
18 A. ' mgenerally aware of them yes,
19 sir.
20 Q Are you able to name any, sitting
21 here today?
22 A. Yes, sir. Ecli pse, UFM Mangrove.
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1 can nane those off the top of ny head.
2 Q Have you ever heard of FracCADE,
3 F-r-a-c-C-A-D-E?
4 A. | can't recall whether | have or not.
5 Q You performed consulting work in this
6 matter on behalf of Halliburton; is that fair?
7 A. Yes, sir. That's correct.
8 Q. You' ve performed consulting work for
9 Hal | i burton in other proceedings as well, right?
10 A. Yes, sir. That's correct.
11 Q Are you aware of any of Halliburton's
12 commercially avail able well nmodeling or simulation
13 sof t war e?
14 MR. WALTERS: Objection. Form
15 A. | have seen sonme of those software
16 packages available. | haven't worked with themin
17 any depth, as we've tal ked about.
18 BY MR. FERGUSON:
19 Q Ckay. The application, the patent
20 application, for the '058 patent was filed on
21 Septenber 17th, 2019. And do you agree that well
22 nodel ing software was in use in the oil and gas
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1 i ndustry for many years before that filing date?
2 A. | can agree that well nodeling
3 software was in use before that filing date.
4 don't have a back-end nunmber on when that was.
5 Q Fair enough. Are you aware that
6 W ki pedi a has a web page devoted to reservoir
7 nodel i ng before the '058 patent application was
8 filed?
9 A. No.
10 MR. FERGUSON: |1'm going to ask
11 Sarah to pull up and mark Exhibit 1046.
12 (Exhi bit Nunber 1046 was
13 i ntroduced at this tine.)
14 BY MR. FERGUSON:
15 Q Dr. Durham have you ever used the
16 I nternet Archive or the Wayback Machi ne?
17 A Yes, sir, | have.
18 Q. Okay. And do you understand that it
19 captures websites as they existed as of a
20 particular date in tinme?
21 A. General |y speaking, yes, sir. That's
22 correct? | think I..
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1 Q So I'lIl represent to you that

2 Exhibit 1046 is a capture fromthe Internet

3 Archive dated April 1st, 2019, from W ki pedi a, and
4 it's the Wkipedia page directed towards reservoir
5 nodel ing. Do you see that?

6 A. Yes, sir.

7 Q So if we can blow up the first

8 sentence, I'll just read it into the record. It

9 says, "In the oil and gas industry, reservoir

10 nodel i ng i nvol ves the construction of a conputer
11 nodel of a petroleumreservoir, for the purposes
12 of improving estimtion of reserves and maki ng

13 deci si ons regardi ng the devel opment of the field,
14 predi cting future production, placing additional
15 wel | s, and evaluating alternative reservoir

16 managenment scenari 0s."

17 Do you have any reason to doubt the
18 accuracy of that sentence as it existed in Apri

19 of 20197
20 A. Havi ng never seen this docunent
21 before, | haven't reviewed it in context, but
22 taking that sentence by itself and alone, it makes
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1 sense. | had certainly done reservoir nodeling
2 prior to April 1st, 2019.
3 Q Have you ever heard of a product
4 call ed Nexus offered by Halliburton Landmark
5 Software & Services?
6 A. Yes, sir. |'ve heard the nane.
7 MR. FERGUSON: Okay. [|'Ill ask
8 Sarah to pull up Exhibit 1047.
9 (Exhi bit Nunmber 1047 was
10 i ntroduced at this tine.)
11 BY MR. FERGUSON:
12 Q Ckay. I'Il represent to you,
13 Dr. Durham that this is a docunent called the
14 Nexus User Guide from Halliburton Landmark
15 Software & Services. You can see at the bottom
16 there it's dated December 2009. And | just
17 | ocated this through a Google search. Do you know
18 what Nexus is?
19 A. No. | haven't studied it in depth to
20 prepare an opinion on that.
21 MR. FERGUSON: Okay. If we
22 could just flip to page 9 of that docunent.
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1 BY MR. FERGUSON:
2 Q Yes. 1'Il give you a nonment to read
3 t hat .
4 A. (Revi ewi ng.)
5 Q Do you see it references that "Nexus
6 delivers a significant speed increase over ol der
7 simul ators while enabling true integrated asset
8 management by providing the ability to nmodel
9 Subsurface reservoir systens sinultaneously with
10 surface facilities"? And it goes on.
11 A. | see that sentence, yes, sir.
12 Q Based on your understandi ng of what
13 Nexus was, is that your understanding of the
14 functionality of Nexus, anong other things?
15 A. No. | don't have a -- | don't have
16 an opinion on the functionality of Nexus.
17 Q. Okay.
18 A. I would need to study that in sone
19 dept h.
20 Q You'll at least -- do you see that it
21 indicates that it allows the ability to nodel
22 subsurface reservoir systens?
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1 A. Yes, sir.
2 Q And do you have any reason to doubt
3 that this user guide was in existence as of
4 Decenber 2009, as of the date on it?
5 A. | just don't have an opinion on that.
6 Q Ckay. Fair enough.
7 Dr. Durham in the oil and gas
8 I ndustry, do you know what the acronym | SIP stands
9 for?
10 A. That acronymis not at ny fingertips.
11 No, sir.
12 Q Have you ever heard of instantaneous
13 shut-in pressure in the context of the oil and gas
14 i ndustry?
15 A. Yes, sir. | don't know that | had
16 heard that acronymin sone tinme. Yes, I'm
17 famliar with instantaneous shut-in pressures.
18 Q. Do you agree that instantaneous
19 shut-in pressure is considered to be the m ni num
20 pressure required to hold open a fracture in a
21 wel | formation? Does that sound accurate?
22 A. That's generally accurate. Yes, sir.
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1 Q Okay. Have you heard of the
2 Environnmental Protection Agency?
3 A. Yes, sir.
4 Q. Do you know i f the Environmental
5 Protecti on Agency provides guidelines or rules for
6 conducting fracturing operations in the U S. ?
7 A. |'ve seen sonme. Yes, sir
8 MR. FERGUSON: 1'd like to go
9 back -- we can take that down. And I'd I|ike
10 to go back to Exhibit 1001. So that's the
11 "058 patent. And if we could go to the | ast
12 page -- second-to-|ast page. Sorry.
13 And if we could just -- Sarah,
14 if you could go down in the first colum, at
15 the bottomthere's the paragraph that says,
16 "What is claimed is."” Just pull up that to
17 the bottom Perfect.
18 BY MR. FERGUSON:
19 Q Can you see that okay, Dr. Durhant?
20 A. Yes, sir.
21 Q This is claim1l of the '058 patent in
22 its entirety. 1Is that your understanding?
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1 A Yes, It Is
2 Q. Okay. | want to focus for a bit on
3 what | think the parties have identified as the
4 first limtation in the claim which is the
5 generating a sequence of stinmuli limtation.
6 You're aware of that limtation, right?
7 A. Yes, sir. The limtation that begins
8 with generating a sequence of stinmuli, yes, sir.
9 Q We'll just read in the entire
10 limtation to the record. |It's "generating a
11 sequence of stimuli for application to a well
12 environnment, the sequence of stinmuli conprising
13 one or nore of particulate concentrations,
14 chem cal concentrations, or a punp rate control.
15 Did | read that accurately?
16 A. Yes, sir.
17 Q So we'll conme back to that, but I
18 want to have you | ook now at paragraph 64 of your
19 decl arati on, please.
20 MR. FERGUSON: So that's
21 Exhi bit 2013, paragraph 64.
22 A. Okay.
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1 BY MR. FERGUSON:
2 Q. "Il give you a mnute to take a | ook
3 at that paragraph to refresh your nmenory.
4 A. Sure. (Review ng.) OCkay.
5 Q So there you indicate that "The ' 058
6 Pat ent descri bes the sequence of stimuli as a
7 series of events that are generated in advance of
8 t he actual stimulation and then applied to a well
9 environnent"”; is that accurate?
10 A. Yes, sir.
11 MR. FERGUSON: Okay. And now
12 let's | ook at paragraph 66 in particular.
13 We'll just focus on the top of that.
14 BY MR. FERGUSON:
15 Q In the second sentence, you indicate
16 that a plain reading of this claimlimtation
17 "requires that a sequence of stimuli be generated
18 before it is applied to a well environnent." Do
19 you see that?
20 A. Yes, sir.
21 Q And in that sentence, the reference
22 to "this limtation"” is the claimlimtation that
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1 we | ooked at before the sequence of stinuli
2 l[imtation; is that fair?
3 A. Yes, sir.
4 Q. Just so | have a better understandi ng
5 of this, what do you nean that the sequence of
6 stimuli nust be generated before it is applied to
7 a well environnment?
8 A. What | nmean to say and | go on to
9 explain in paragraph 67 and 68 that it's a
10 predeterm ned pattern of stimuli determ ned before
11 application to the well environment. It nust
12 be -- it has to be generated before the sequence
13 is applied. In other words, it's not adjusting on
14 the fly.
15 Q So | was just going to ask that. So
16 it's different fromgenerating a sequence of
17 stimuli on the fly, in your opinion?
18 A. Ri ght. The sequence may incl ude
19 modi fications to the stinmuli, but the plan my
20 include steps, if you will. In fact, it does, but
21 it's not -- this claimlimtation is not talking
22 about adjusting on the fly.
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1 Q Okay. And is that how you eval uated

2 the prior art that you | ooked at when considering

3 whet her the prior art disclosed the sequence of

4 stinmuli limtation?

5 A. That understanding of the term

6 "sequence of stimuli" certainly went into ny

7 anal ysis of the prior art.

8 Q. Okay. And would that be the same?

9 You understand that there's an issue about what
10 was wel | - known and conventional in the industry,
11 and | think you offered sone opinions on that as
12 well. Correct?

13 A. | did.

14 Q When you consi der what was well-known
15 and conventional in the industry, was that also

16 how you understood the sequence of stimnuli

17 limtation to be interpreted?

18 MR. WALTERS: Objection. Form

19 A. Well, that term yes, sir. That's

20 t he sequence of stinmuli, yes, sir.

21 MR. FERGUSON: Okay. Let's go

22 back. If we can pull back up claim11 from
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1 Exhi bit 1001, second-to-|ast page.
2 BY MR. FERGUSON:
3 Q Okay. What is your understandi ng of
4 what it means where it says that the sequence of
5 stimuli conprises particulate concentrations?
6 A. Particul ate concentration is the
7 concentration of the proppant in the slurry.
8 Q And how, if at all, does particul ate
9 concentrations constitute a sequence of stinmuli,
10 under your understandi ng?
11 A. Well, the sequence of stimuli may
12 i nclude, according to this claimlimtation,
13 particul ate concentrations at particular tines.
14 Q In order for it to be a sequence of
15 stimuli, as you've understood it, would the
16 particul ate concentrations need to change over
17 time or could they be constant?
18 A. They coul d be constant; could change.
19 Q Al'l right. And what does it nean
20 there when it says that the sequence of stinuli
21 conpri ses chem cal concentrations?
22 A. Just the plain and ordinary nmeaning
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1 of chem cal concentrations: the percent acid that
2 you may apply, the gel or the breakers or the
3 viscosity enhancers, any other chem cals applied
4 to the slurry.
5 Q In that |ast answer, you referenced a
6 gel. What's the gel?
7 A. Gel has kind of fallen out of
8 fashion. But gel is a viscosity enhancer to help
9 suspend the proppant in the fluid.
10 Q And then --
11 A. | think |I actually said gel breakers,
12 but anyway. ..
13 Q. Fair. Fair
14 And t hen what does it mean to say the
15 sequence of stimuli conprises a punp rate control?
16 A. Punp rate control is changes in the
17 rate of the punps punping the slurry downhol e.
18 Pump or punps, | should say.
19 Q In that answer, you referred to the
20 punps punping the slurry downhole. |[|s another
21 termfor slurry fracturing fluid?
22 A. Yes. Fracturing fluid' s actually
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1 probably a nore precise answer because soneti nmes
2 we punp just pure water, not a proppant.
3 MR. FERGUSON: 1'd |like to go
4 back to colum 2 of the '058 patent. Let's
5 | ook at lines 30 through 37 in colum 2.
6 BY MR. FERGUSON:
7 Q. The first full sentence there reads,
8 "I n sone exanples, a sequence can include a
9 particular stinmulus (e.g., injection rate) being
10 st epped through a sequence of various anplitudes
11 (e.g., high, medium |ow, etc.)."
12 You' ve read this sentence before,
13 right?
14 Yes, sir.
15 What's the injection rate referred to
16 t here?
17 A. That's one of the exanples of a
18 stinulus that's in this enmbodi ment.
19 Q Is there any relation between the
20 injection rate referred to here in the
21 specification and the punp rate control in the
22 sequence of stimuli claimlimtation?
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1 A. There coul d be.
2 Q And how could there be?
3 A. Well, if you're using the punp rate
4 control to precisely control the injection rate,
5 then they woul d be rel ated.
6 Q Does the injection rate refer to the
7 amount of fluid that's being punped over a given
8 time period?
9 A. No, sir.
10 Q. Why is that not accurate?
11 A. Well, the injection rate is the
12 amount of fluid being injected into the well over
13 a particular time frame, not necessarily what's
14 bei ng punped.
15 Q But it's fair -- would you agree
16 there's a relationship, then, between the punp
17 rate and the injection rate?
18 A. There can be. Yes, sir.
19 Q The punp rate that's referred to in
20 the claim that can be expressed as an anopunt of
21 fluid in a given time period; is that right?
22 A. It can be. The amount of fluid being
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1 punped at a given tinme is one way to express that.
2 Q And that could be |ike gallons per
3 second or gallons per mnute; would that be fair?
4 A Yes. It could be.
5 Q Have you ever heard of the term
6 "barrels per mnute" in the industry?
7 A. Yes, sir.
8 Q And what does that refer to?
9 A It's the nunber of barrels--a barre
10 is 42 gallons--being, in your exanple, "punped"
11 over a given -- over one ninute.
12 MR. FERGUSON: If we could go
13 back to claim1l. Sorry to keep junping
14 around.
15 BY MR. FERGUSON:
16 Q So in claiml1l, would you agree that a
17 sequence of stimuli conprising a punp rate contro
18 can refer to, for exanple, change in the anount of
19 fluid that i s punped over tine?
20 A. Yes, sir. Change the amount of
21 fluids punped over tinme could be a punmp rate
22 control.
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1 Q In the oil and gas industry, have you
2 ever heard of a step rate test?
3 A. Yes, sir.
4 Q. Do you know what a step rate test is?
5 A. Yes, sir.
6 Q Can you explain it?
7 A. Broadly speaking, it's a series of
8 changes in injection rate typically at the end of
9 a fracturing sequence to neasure, typically, water
10 hanmer as a result of the rate step test and, from
11 t hat water hammer, cal culate certain
12 characteristics of the formation.
13 Q Based on your understandi ng, were
14 step rate tests well-known in the industry before
15 20197
16 A. I would say they were known,
17 certainly.
18 Q. Okay. In the oil and gas industry,
19 have you ever heard of a mni-fracture test or a
20 mni-frac test?
21 A. Yes, sir.
22 Q And what's that?
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1 A. A mni-frac test is when you go in at
2 typically a lower injection rate into a very small
3 area of fracture formation to, again, generally
4 speaking -- very broadly speaking, determ ne how
5 the -- how and when the fractures began and
6 progressed.
7 Q Do you know if mni-frac tests were
8 known in the industry before 2019?
9 A. Broadl y speaking, yes.
10 Q Still looking at claim 1, the next
11 step beneath the sequence of stinmuli step is
12 "receiving formati on response data conprising data
13 from one or nore downhol e sensors or surface
14 sensors."” Do you see that?
15 A. Yes, sir.
16 Q Can you explain in your words what
17 t hat means?
18 A. | don't think | prepared an anal ysis
19 of that claimlimtation. No, | did not. So I
20 will just refer you to the way it's described in
21 t he patent.
22 Q Well, you've offered opinions from
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1 t he standpoint of a person of ordinary skill in
2 the art, right?
3 A. Correct.
4 Q. And how woul d you explain the way a
5 person of ordinary skill in the art would have
6 understood this limtation?
7 A. It's just plain and ordinary meaning
8 the way it reads, "receiving formation response
9 data conprising data from one or nore downhol e
10 sensors or surface sensors."”
11 Q What's a downhol e sensor?
12 A. A sensor in a well below the surface.
13 Q. And then what's a surface sensor?
14 A. A sensor on the surface, not in the
15 wel | .
16 Q What's formati on response data?
17 A. Formati on response data is the data
18 t hat you receive in response to the sequence of
19 stimuli that was applied in the previous
20 [imtation.
21 MR. FERGUSON: Let's go back to
22 colum 2 and pull up lines 30 through 37
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1 agai n.
2 BY MR. FERGUSON:
3 Q You'll see in the mddle it says,
4 "“Accordi ngly, response variables (e.g., responsive
5 sensor data val ues such as pressure or flow
6 di stribution or mcroseismc events or strain
7 events) can be neasured over time to generate a
8 record of a dynam c formation response.” Do you
9 see that?
10 A. Yes, sir.
11 Q Woul d you agree that passage
12 identifies what claiml calls formation response
13 dat a?
14 A. In that enmbodi nent, yes, sir. One
15 exanmpl e.
16 Q And one type of formation response
17 data is a pressure value; is that fair?
18 A. Yes. That's what it says.
19 Q. We tal ked about this before. The
20 injection rate can refer to the anmount of fluid
21 flowing into the well at a given -- over tine; is
22 that fair?
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1 A. Yes, sir. That's correct.
2 Q. And then the formation response data
3 can be the pressure value measured at a certain
4 point in the formation in response to that
5 injection rate; is that fair?
6 A. That's what it says in this
7 embodi ment. Yes, sir.
8 MR. FERGUSON: Okay. Let's go
9 to claim1 again. And, Sarah, if you could
10 also add claim 2 right underneath it. So
11 t hat would be at the top of the next colum.
12 Thank you.
13 BY MR. FERGUSON:
14 Q. Dr. Durham you see that claim 1l has
15 alimtation "selecting a representative system
16 nodel based on the received formation response
17 data and sequence of stinuli.” Do you see that?
18 A. Yes, sir.
19 Q. And claim 2 says, "wherein in the
20 representative system nodel is retrieved from a
21 data store based” -- | believe it's supposed to
22 say, "based on the received formation response
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1 data." Do you see that?
2 A. | do.
3 Q. Do you agree that the term "data
4 store” as used in claim2 can include conputer
5 menmory or conmputer storage?
6 A. Yes, sir. My recollection, that's
7 the way the '058 patent describes it.
8 MR. FERGUSON: Okay. Let's
9 | ook, then, just to confirmthat, at colum
10 7, lines 17 through 21.
11 BY MR. FERGUSON:
12 Q. And this states that "Treat ment
13 optim zation system may retrieve system nodel s
14 from model store 304 and store updated system
15 nmodel s in model store 304, which may be a | ocal
16 data store, such as a |local nmenory, or a renote
17 data store, such as networked nmenmory or storage."
18 Woul d you agree that |ocal menory in
19 t hat sentence could be, for exanple, a conputer
20 hard drive?
21 A. That's my understanding. Yes, sir.
22 Q. OCkay. And renote data store, would
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1 you agree that one exanple of that could be Ilike
2 data stored on a server?
3 A. | think that would neet this
4 description. Yes, sir.
5 Q You know what a diverter is in the
6 oil and gas industry, right?
7 A. Yes, sir.
8 Q How woul d you descri be a diverter
9 fromthe standpoint of a person of ordinary skill?
10 A. A diverter is a product dropped into
11 the well bore to block off flow to particul ar
12 fractures or particul ar perforations, either
13 tenporary or --
14 Q Woul d you agree that the -- I'm
15 sorry.
16 A. I'"msorry. Either tenporarily or
17 per mnent|ly.
18 Q So diverters can be used, then, to
19 divert the flow of fluid from perforations taking
20 nmore fluid to ones taking less fluid; is that
21 fair?
22 A Often that's when they're used. Yes,
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1 sir.
2 Q. Woul d you agree that diverters have
3 been in use in the industry for many decades
4 bef ore 20197
5 A. Well, I would say they've been used
6 for some tine. | don't have a back-end on when
7 di verters were devel oped.
8 Q. Fair enough
9 And is it your understanding that
10 when diverters are used, that they are often
11 nonitored to determ ne the effectiveness of the
12 di verters?
13 MR. WALTERS: Objecti on. For m
14 A. | don't know that | have an opinion
15 on that, whether it's often nonitored or not.
16 BY MR. FERGUSON:
17 Q. Have you heard of nonitoring the
18 effecti veness of a diverter?
19 A. Yes, sSir.
20 Q. And how woul d that be done?
21 A. Well, there's exanples in Dawson how
22 that could be done.
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1 Q Dawson, for the record, you're
2 referring to one of the pieces of prior art that's
3 been used in this proceeding, right?
4 A Yes, sir. Exhibit 1024, | believe.
5 Q Correct, Exhibit 1024.
6 MR. FERGUSON: Okay. |'m going
7 to turn to another topic now, so would you
8 like to take a short break?
9 THE W TNESS: Yeah. This would
10 be a good tine.
11 MR. FERGUSON: Okay. Sounds
12 good. Thank you.
13 TRIAL TECHNI CIAN:  Off the record
14 at 10: 20.
15 (A recess was taken from
16 10: 20 a.m wuntil 10:30 a.m)
17 TRIAL TECHNICIAN: We will go
18 back on the record at 10: 30.
19 BY MR. FERGUSON:
20 Q Dr. Durham let's now turn to Pankaj,
21 whi ch is Exhibit 1005.
22 (Exhi bit Nunmber 1005 was
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1 i ntroduced at this tine.)
2 BY MR. FERGUSON:
3 Q For the record, this is the United
4 St at es Patent Application Publication U S.
5 2018/ 0230782. W've referred to this as Pankaj in
6 this proceeding. You've seen this docunent
7 before, correct?
8 A. Yes, sir, | have.
9 Q Have you read the entirety of Pankaj?
10 A Yes, sir. Miltiple tinmes.
11 I'mgoing to ask you to take a | ook
12 at paragraphs 53 and 69 of your declaration. And
13 "Il just ask you to review those, refresh your
14 menory, and then |l et ne know when you're done and
15 "Il ask a couple questions.
16 A. What were those paragraphs again? 63
17 to 69?
18 Q 53 and 69. Feel free to reviewthe
19 ones that --
20 A. 53 and --
21 Q Yeah. You can review the ones in the
22 m ddl e, but |I'm focusing on 53 and 69 for now.
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1 A. (Revi ewi ng.) Okay.
2 Q. Okay. I n paragraph 53--and this is
3 your declaration, Exhibit 2013--you described
4 Pankaj's disclosed method as including generating
5 fracture parameters, correct?
6 A. Correct.
7 Q. And then in paragraph 69, you
8 indicate that in Pankaj, the parameters may be
9 adjusted after the fracturing process is started;
10 is that fair?
11 A. | don't see that. Hold on a second.
12 (Reviewing.) No, sir, | don't see that.
13 Q. Let's do it this way. I n paragraph
14 69, you cite to a portion of Pankaj. And it's
15 footnote 80, and it's Exhibit 1005, paragraph 61.
16 Do you see that?
17 A. Yes, sir.
18 Q. And you quote from that in paragraph
19 69 where it states, "in particular, injection my
20 be mani pul ated by adjusting the material being
21 injected and/or the way it is injected to achieve
22 the fractures which draws fluid from formations
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1 into the well bore and up to the surface.”™ Do you
2 see that?
3 A. Yes, sir.
4 Q. Okay. Did you review Pankaj to
5 determ ne what it discloses concerning the, quote,
6 "material" that is being injected in reference to
7 t hat paragraph 617
8 A. Yes, sir.
9 Q. And what is the material being
10 i njected, according to Pankaj?
11 A. | believe it's described -- it's
12 descri bed in paragraphs 59 and 60 of Pankaj or at
13 | east sonme exanples of the fluid being injected.
14 Q And in paragraph 59 of Pankaj, for
15 example, it refers to "Various fluids, such as
16 conventional stinulation fluids with proppants
17 (slurry),"” et cetera, right?
18 A. Yes, sir.
19 Q Ckay. So that's one exanple of the
20 mat eri als that Pankaj refers to in paragraph 61 as
21 being injected into the well; is that fair?
22 A. Yes, sir. That's the way |
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1 understand it.
2 MR. FERGUSON: Okay. |[|'d also
3 like to ask you to -- if we could pull up
4 paragraphs 59 and -- excuse me. Strike that.
5 Can we pull up paragraphs 55 and
6 56 of Pankaj .
7 BY MR. FERGUSON:
8 Q And |l et me know when you've had a
9 chance to review those.
10 A. Sure. (Reviewi ng.) OCkay. 1've
11 briefly reviewed those.
12 Q Ckay. In those two paragraphs, would
13 you agree that Pankaj discloses that the materi al
14 being injected can be a fracturing fluid? Right?
15 MR. WALTERS: Objection. Form
16 A. That termis not used, but, broadly
17 speaking, that's a broad generalization of what's
18 being said in 55 and 56.
19 BY MR. FERGUSON:
20 Q Ckay. Well, you see in paragraph 56
21 the --
22 A | see that.
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1 Q -- second-to-last sentence, it does
2 refer to "a fracturing (or injection) fluid,"
3 fair?
4 A Yes. | do see that now.
5 Q Okay. And it also indicates that
6 this fracturing, or injection, fluid can include,
7 among ot her things, water, the gelling agent, and
8 a proppant, right?
9 A. Yes, sSir.
10 Q. Do you agree that a person of
11 ordinary skill in the art as of Septenber 2019
12 woul d have understood from readi ng Pankaj that
13 adjusting the material being injected would nean
14 maki ng some change to the conposition of the
15 fracturing fluid? Right?
16 A. Yes, sSir.
17 Q. And one such change could be changi ng
18 t he concentration of the gel agent; would that be
19 fair?
20 A. That's one option, yes.
21 Q And anot her such change coul d be
22 changi ng the concentration of the proppant; is
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1 that fair?
2 A. Yes, sir. That's described in
3 Pankaj .
4 Q. And a person of ordinary skill in the
5 art as of September 2019 woul d have under st ood
6 fromreadi ng Pankaj that adjusting the way the
7 material is injected would include, for exanple,
8 adjusting the rate at which the fracturing fluid
9 is punped; is that fair?
10 MR. WALTERS: Objection. Form
11 A. (Reviewing.) | don't see that
12 specifically called out in these paragraphs of
13 Pankaj. | would have to do a reread to | ook for
14 t hat .
15 BY MR. FERGUSON:
16 Q Okay. And | wasn't limting ny
17 question to just those two paragraphs. So based
18 on your understandi ng of Pankaj as a whole, do you
19 agree that a person of ordinary skill in the art
20 as of Septenber 2019 woul d have understood that
21 adjusting the way the material is injected would
22 i nclude, for exanple, adjusting the rate at which
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1 the fracturing fluid is punped? |Is that fair?

2 MR. WALTERS: Obj ecti on.

3 A. I would need to reread Pankaj with

4 that in mnd. | don't recall a reference to that
5 in Pankaj, but | can certainly do that.

6 BY MR. FERGUSON:

7 Q Let me put a hold on that for now

8 because | want to ask you a few nore questions.

9 Do you recall a discussion earlier

10 this nmorni ng about the sensors that can be used in
11 the '058 patent? | believe the patent refers to
12 t he sensors can be downhol e or surface sensors.

13 Ri ght ?

14 A. Yes, sir.

15 Q Do you agree that Pankaj discloses

16 downhol e sensors?

17 A. Yes, sSir.

18 Q. Do you agree Pankaj discloses surface
19 sensors?

20 A. Yes, sir.

21 MR. FERGUSON: If we | ook at
22 paragraph 53 of Pankaj. Pull that up.
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1 BY MR. FERGUSON:
2 Q And take a nonent to review that.
3 A. (Reviewing.) Okay. |'ve reviewed
4 t hat .
5 Q The second sentence begins, "As the
6 fluid flows through the well bore, measurenents are
7 taken of fluid properties, such as flow rates,
8 pressures, conposition, etc."
9 Do you agree that a person of
10 ordinary skill in the art would understand that
11 t hose nmeasurenents could be made by one or nore
12 sensors? |Is that fair?
13 A. Yes, sir, that's fair.
14 Q In the '058 patent, the clains use
15 the term "sequence of stimuli." You recall that,
16 ri ght?
17 A. Yes, sSir.
18 Q. Do you remenber what the '058 patent
19 descri bes as being the stinuli?
20 A. In the claim1l it calls it "one or
21 nore of particul ate concentrations, chem ca
22 concentrations, or a punp rate control."
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1 Q So do you agree, therefore, that
2 within the meaning of the '058 patent, a proppant
3 is a stinulus?
4 A. Yes. A concentration of a proppant
5 in particular.
6 Q Ckay. Fair enough.
7 And woul d you agree that within the
8 meani ng of the '058 patent, a gel agent would be a
9 stinmul us?
10 A. A concentration of the gel agent
11 woul d be.
12 Q Ckay. And do you agree that within
13 t he meani ng of the '058 patent, the punp flow rate
14 s a stinmulus?
15 A. Yes, sir.
16 MR. FERGUSON: l'd like to
17 return to Pankaj. And if we can | ook at
18 par agraph 104.
19 BY MR. FERGUSON:
20 Q. So 104.
21 A. |'mgetting there.
22 Q Yeah. | want you to read that
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1 paragraph to yourself. Just let me know when
2 you' re done.
3 A. Sure. (Review ng.) OCkay.
4 Q. The second sentence here says, "As
5 the fracturing fluid punping treatnent continues
6 for some duration (e.g. around a couple of hours),
7 the hydraulic fracture extension, the fluid and
8 proppant flow in the fractures is determ ned from
9 simul ation on the collected wellsite information."
10 Do you see that?
11 A. Yes, sir.
12 Q And then it continues, "The sequence
13 of increasing the proppant concentration on the
14 surface is also a paraneter that may be recorded
15 whi | e punpi ng. "
16 So woul d you agree that that's
17 referencing a sequence of stimuli in the form of
18 t he proppant concentration?
19 A. Not in the way the termis used in
20 the claim
21 Q And why do you say that?
22 A. Because, as | stated in ny
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1 declaration, in the claimthe sequence of stinuli
2 is the predeterm ned particular sequence. This is
3 tal ki ng about on-the-fly adjustnents.
4 MR. FERGUSON: Let's turn to
5 paragraph 116 and Tabl e |
6 BY MR. FERGUSON:
7 Q Take a | ook at that, please.
8 A. Okay. (Reviewing.) Al right.
9 Q So this refers to "The input wellsite
10 data includes a punping schedule.” Do you see
11 t hat ?
12 A. Correct. As an input for the
13 si mul at or .
14 Q And then in Table I, it shows that
15 punpi ng schedule, fair?
16 A. Yes, sSir.
17 Q. And do you agree that in that Table I
18 schedul e, there are different proppant
19 concentrati ons shown?
20 A. Yes, sir.
21 Q As it runs -- yeah. As it goes --
22 there's nine different proppant concentrations
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1 shown; is that fair?
2 A. Yes, sir. | count nine.
3 Q So woul d you agree that that's a
4 sequence of stinmuli?
5 A. Again, not in the way that it's used
6 in the claim This is an input fromthe
7 simulator. You may be able to extend that and say
8 it's probably for injection application to the
9 wel | environnment, but it doesn't state that.
10 Q. So here one of the issues that you
11 take with this is that this Table |I is used in a
12 simul ator, whereas, in your opinion, what is
13 claimed requires that it be used in the actual
14 wel |l environment; is that fair?
15 A. Yes, sir, that's fair.
16 Q Do you agree that Pankaj discloses
17 that the fracture paranmeters include a punp rate?
18 A. If you could point ne to a reference
19 there, 1'd be glad to |look at it.
20 Q. Sur e.
21 MR. FERGUSON: Let's | ook at
22 paragraph 62 --
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1 A. It'"s not ny --
2 MR. FERGUSON: Okay. Let's |look
3 at paragraph 62 of Pankaj.
4 A. Okay. (Reviewing.) Yes. That's one
5 of the definitions of fracture parameters Pankaj
6 makes. |t includes punp rate.
7 BY MR. FERGUSON:
8 Q. Let nme just make sure | have a clean
9 record on that. Do you agree that Pankaj
10 di scl oses that one of the fracturing paranmeters
11 may be a punp rate? |Is that fair?
12 A. Yes. That's one of the definitions
13 of fracture parameters. As | recall, there were
14 ot her definitions of fracture paraneters, but
15 that's one.
16 Q Okay. And we've | ooked previously --
17 you agree that Pankaj discloses starting the
18 fracturing process and maki ng adj ustnents based on
19 how the fracturing process is proceeding? |s that
20 fair?
21 Yes, sir.
22 Okay. And do you al so agree that
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1 Pankaj discloses that the fracture paraneters can
2 be adjusted to achieve desired stinulation
3 objectives to maxim ze well production? 1Is that
4 fair?
5 A Yes, sir. | believe I recall that.
6 MR. FERGUSON: Let's | ook at
7 par agraph 37 of Pankaj.
8 BY MR. FERGUSON:
9 Q This refers to a surface unit 134.
10 Do you see that?
11 A. Yes, sir.
12 Q And the surface unit 134 can incl ude
13 computer facilities, right?
14 A. Yes, sir.
15 Q And the surface unit 134 as discl osed
16 i n Pankaj can "be used to communicate with the
17 drilling tools and/or offsite operations.”™ Do you
18 agree with that?
19 A. Yes, sir.
20 Q. And the surface unit can send
21 commands to the drilling tools, correct?
22 A. Yes.
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1 MR. FERGUSON: Let's | ook at
2 par agraph 41.
3 A. (Reviewing.) Okay. |'ve reviewed
4 t hat .
5 BY MR. FERGUSON:
6 Q Ckay. Paragraph 41 of Pankaj
7 di scl oses that "the surface unit may be an
8 automatic system"™ Do you see that?
9 A. Yes, sSir.
10 Q. And how, in your opinion, would a
11 person of ordinary skill in the art interpret the
12 phrase "automatic system' there?
13 A. Broadly speaking, it would operate
14 wi t hout human interface, this data collection unit
15 134.
16 MR. FERGUSON: And if we nove
17 down to paragraph 42, please.
18 BY MR. FERGUSON:
19 Q Do you see it indicates that "The
20 surface unit may al so be provided with or
21 functionally connected to one or nore controllers
22 for actuating nechanisns at the wellsite 100"? Do
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1 you see that?
2 A. Yes, sSir.
3 Q. Do you agree that a person of
4 ordinary skill in the art would understand
5 actuating mechanisns at the wellsite 100 to
6 include the punps?
7 A. No, sir. Not necessarily.
8 Q. You say, "Not necessarily,” but it
9 could, right?
10 A. Well, we're tal king about a drilling
11 system here. So | would say no, you would not
12 understand that to operate mechani sns for
13 fracturing punmps, as | understood your question.
14 Q. OCkay. Do you see towards the bottom
15 of this, it refers to portions of the operation
16 include punmp rates or other parameters?
17 A. Correct. For drilling. Right.
18 Drilling them
19 MR. FERGUSON: Let's take a | ook
20 at paragraph 55.
21 A. (Revi ewi ng.) Okay.
22 BY MR. FERGUSON:
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1 Q. Par agraph 55 -- okay. Sorry. Have
2 you had a chance to review that?
3 A. Yes, sir, | have.
4 Q. Par agraph 55 refers to punp system
5 329, right?
6 A. Yes, sir.
7 Q. These are the punps for punping
8 fracturing fluid into the wellbore; is that fair?
9 A. Yes, sir.
10 MR. FERGUSON: All right. And
11 if we go to now paragraph 58, please.
12 A. (Revi ewi ng.)
13 BY MR. FERGUSON:
14 Q. Do you agree that Pankaj discloses
15 that "A computerized control system may be
16 enmpl oyed to direct the entire punp system 329
17 during the fracturing operation"? |Is that fair?
18 A. Yes, sir.
19 Q. Now, the POSITA -- excuse nme. A
20 person of ordinary skill in the art would
21 understand that to mean that a conputer systemis
22 controlling one or more of the fracturing punps;
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1 is that fair?
2 A. I think that's fair. That's a broad
3 description of the fracturing system
4 Q. Okay. You recall in claim®6 of the
5 '058 patent it requires selecting a representative
6 system nodel based on the received formation
7 response data and the sequence of stinmuli,
8 correct?
9 A. Yes, sir.
10 Q. It's my understanding that, in your
11 opi ni on, using formati on response data to update
12 an existing nodel does not neet that claim
13 limtation. |Is that fair?
14 A. Yes, sir, that's fair.
15 Q Let me ask an exanple here. Before
16 any fracturing operations have taken place, a
17 system nodel is chosen as approxi mting a
18 particular well. Can you understand that?
19 A. Ckay.
20 Q Al'l right. And then using that
21 sel ected nmodel, fracturing fluid is punped at
22 different rates over time, and sensors are used to
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1 nmeasure the pressure response to the different
2 punmp rates. Can you follow that?
3 MR. WALTERS: Objection. Form
4 A. Okay.
5 BY MR. FERGUSON:
6 Q Ckay. And then that sensor data is
7 used to update the selected nodel, and then the
8 operations continue to proceed based on the
9 updat ed system nmodel. Do you understand that?
10 MR. WALTERS: Objection. Form
11 A Yes, sir.
12 BY MR. FERGUSON:
13 Q So, in your opinion, the process that
14 | just described, does that nmeet claim 11l of the
15 '058 patent?
16 MR. WALTERS: Objection. Form
17 A In a broad sense. In that |limted
18 hypot hetical, | would say probably not.
19 BY MR. FERGUSON:
20 Q I's that because, in your view, the
21 limtation requiring selecting a representative
22 system nodel based on the received formation
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1 response data and sequence of stinmuli is not met?
2 Is that fair?
3 MR. WALTERS: Objection. Form
4 A. Yes, sir. That's the particular
5 claimlimtation that | think is mssing fromyour
6 examl e.
7 BY MR. FERGUSON:
8 Q Okay. And do you have an
9 understanding that that limtation is also present
10 in claim9 and claim 16 of the '058 patent? |Is
11 that right?
12 A. Yes, sir. In different forms. But
13 yes. Sanme basic concepts.
14 MR. FERGUSON: Okay. Keeping
15 with Pankaj now, let's go to paragraph 75.
16 BY MR. FERGUSON:
17 Q. You' ve seen this paragraph before,
18 ri ght?
19 A. Yes, sir.
20 Q And actually, | believed you
21 referenced Mangrove in one of your earlier
22 answers. \What's your understandi ng of what
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1 Mangrove is?
2 A. Mangrove is, very, very broadly
3 speaki ng, a software package that integrates
4 multiple fractures in a -- in a wellbore or system
5 of well bores to |look at the entire fracture
6 net wor k.
7 Q Okay. In this paragraph, paragraph
8 75, Pankaj states that "Sinmulators (e.g.,
9 MANGROVE) may have built-in unconventi ona
10 hydraulic fracture nodels like UFM" Do you see
11 t hat ?
12 A. Yes.
13 Q Do you agree that those built-in
14 nodel s are preexisting in the sinulator?
15 A. But UFMis a software package, so
16 yes, software packages woul d be preexisting.
17 Q. Okay. And would the nmodels in UFM be
18 preexi sting?
19 A. I''m not sure | understand your
20 guesti on.
21 Q. Okay.
22 A. UFM again, is a calculation package.
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1 Q. Goi ng back to paragraph 75, it refers
2 to the sinmulator, |ike Mangrove, may have built-in
3 unconventional hydraulic fracture nodels.
4 A Ri ght .
5 Q Is it your understanding that that
6 means that the nodels are part of the UFM software
7 package?
8 A. | take this to nean, based on ny
9 under st andi ng of the various software packages,
10 that UFMis a planar fracture nodel system node
11 cal cul ator, that it calcul ates planar nodel as it
12 interfaces with the existing fractures.
13 So | take this to nean that Mangrove
14 has built in the same cal cul ation engine, if you
15 will, that does that planar nmodel -- planar nodel
16 devel opnent interfacing with both the preexisting
17 natural fractures and the induced fractures.
18 That's the way | read this.
19 MR. FERGUSON: Okay. [|'Ill ask
20 Sarah to pull up Exhibit 2013, which we've
21 previ ously marked as your declaration. And
22 l et's | ook at your paragraph 112.
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1 A. (Reviewing.) Okay. |I've read that.
2 BY MR. FERGUSON:
3 Q Thi s paragraph in your declaration
4 refers to equations 1 through 5 that petitioner's
5 expert, Dr. Nikolaou, identified as |inear
6 equations in Pankaj; is that fair?
7 A. Yes. That's correct.
8 Q. Now, you have indicated that those
9 equations 1 through 5 are not |inear equations,
10 ri ght?
11 A Yes, sir. That's correct.
12 Q Ckay. And an equation that's not a
13 | i near equation is a nonlinear equation, fair?
14 A. Correct.
15 Q So | ooking at clains --
16 MR. FERGUSON: Let's | ook at
17 claim4 of the '058 patent. That's
18 Exhi bit 1001, clai m 4.
19 BY MR. FERGUSON:
20 Q Claim4 refers to "determ ning one of
21 a linear or a non-linear relationship.” Do you
22 see that?
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1 A. "Between the sequence of stimuli and

2 received formation response data," yes, sir --

3 Q Yes.

4 A. -- to have the whol e quotation.

5 Q Fair.

6 So you agreed that the equations 1

7 through 5 in Pankaj are indicative of a nonlinear

8 relationship?

9 A. They are nonlinear relationships, but
10 they certainly don't meet the rest of the claim
11 limtation.

12 MR. FERGUSON: Okay. Why don't
13 we take like just a five-m nute break.
14 m ght be finished.
15 TRI AL TECHNI Cl AN: O f the
16 record at 11: 06.
17 (A recess was taken from
18 11: 06 a.m wuntil 11:12 a.m)
19 TRI AL TECHNI Cl AN: Let's go back
20 on the record at 11:12.
21 BY MR. FERGUSON:
22 Q Dr. Durham prior to 2019, a person
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1 of ordinary skill in the art would have understood
2 that punp rates at a hydraulic fracturing site
3 could be varied, correct?
4 A. Yes. | can agree with that.
5 MR. FERGUSON: | have no further
6 guesti ons pendi ng any questions from your
7 counsel. Thank you for your tinme.
8 MR. WALTERS: Can we take a
9 break? Maybe about ten m nutes?
10 MR. FERGUSON: Sure.
11 MR. WALTERS: Why don't we cone
12 back at 11:25.
13 TRI AL TECHNICIAN: O f the
14 record at 11:13.
15 (A recess was taken from
16 11:13 a.m wuntil 11:22 a.m)
17 TRI AL TECHNI CI AN: Let's go back
18 on the record at 11:22.
19 MR. WALTERS: Okay. | don't
20 have any further questions.
21 MR. FERGUSON: Okay.
22 TRI AL TECHNI CI AN:  Anything el se
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1 to state for the record at this time?
2 MR. FERGUSON: Just for the
3 court reporter.
4 Can | get the final of this by
5 Wednesday, next Wednesday?
6 COURT STENOGRAPHER: Of course.
7 And, Mr. Walters, would you also
8 | i ke expedited?
9 MR. WALTERS: | don't need the
10 transcri pt.
11 COURT STENOGRAPHER: Okay. You
12 don't want the tran- --
13 MR. WALTERS: | don't need one,
14 but he would like to read and sign.
15 COURT STENOGRAPHER: Okay. So
16 no transcript copy, but you want to read and
17 sign?
18 MR. WALTERS: Correct.
19 COURT STENOGRAPHER: Okay. That
20 sounds good.
21 And, Mr. Ferguson, did you want
22 a draft? | could send that | ater today.

Veritext Legal Solutions
www.veritext.com 888-391-3376
Profrac Holding Corporation PGR2023-00023 Ex. 1049, p. 72 of 100

U.S. Well Services, LLC



1

2 Thank you. I

3

4 Thank you very much,
5

6

7 deposition.

8 11: 23.

9

10

11 May 2, 2024.)
12
13
14
15
16
17
18
19
20
21
22

MR. FERGUSON: That'd be great.

woul d appr

COURT STENOGRAPHER: Okay.

MR. FERGUSON: Thank you all
TRI AL TECHNI CI AN: That ends the

Let's go of

(Ti me noted:

everybody.
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eciate it.

f the record at

11: 23 a. m.,
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1 CERTI FI CATE
2 I, Myrina A. Kleinschm dt,
Regi stered Merit Reporter, and Remote Notary
3 Public, hereby certify that | reported the
deposition, and that the deponent was by me
4 first duly sworn to tell the whole truth;
The deponent was |ocated in
5 Dal | as, Texas;
That the testimony was
6 transcri bed under my direction and is a true
record of the testimony of the deponent;
7 That | am not a relative or
empl oyee or attorney or counsel of any of the
8 parties or a relative or employee of such
attorney or counsel;
9 That | am not financially
I nterested in the action and have no contract
10 with the parties, attorneys, or persons with

an interest in the action that affects my
11 i mpartiality;
The transcript is a true record

12 of the testimony given by the deponent;
There was not an attorney
13 present for the opponent;
The deposition was held remotely
14 using the Zoom platform on May 2, 2024,
begi nning at 10: 28 a.m Central and ending at
15 11: 23 a.m Central;
The witness did not refuse to
16 read or sign the transcri pt.

W TNESS MY HAND AND SEAL this
17 6t h day of May 2023.

18

19 ) g

20 77, Zy//wfl@,, '

Myrina A. Kleinschm dt
21
22
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1 Veritext Legal Sol utions
1100 Superior Ave
2 Suite 1820
Cl evel and, OChio 44114
3 Phone: 216-523-1313
4 May 9, 2024
5 To: MR WALTERS
6 Case Nane: Profrac v. Halliburton Conpany, Et Al.
7 Veritext Reference Nunber: 6661498
8 W t ness: Robert Durham Deposition Date: 5/2/2024
9 Dear Sir/Madam
10 Encl osed please find a deposition transcript. Please have the wi tness
11 review the transcript and note any changes or corrections on the
12 included errata sheet, indicating the page, |ine number, change, and
13 the reason for the change. Have the witness’ signhature notarized and
14 forward the conpl eted page(s) back to us at the Production address
shown
15
above, or emmil to production-m dwest @eritext.com
16
If the errata is not returned within thirty days of your receipt of
17
this letter, the reading and signing will be deened waived.
18
Si ncerely,
19
20 Producti on Depart ment
21
22 NO NOTARY REQUI RED I N CA
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1 DEPOSI TI ON REVI EW
CERTI FI CATI ON OF W TNESS
2
ASSI GNMENT REFERENCE NO. 6661498
3 CASE NAME: Profrac v. Halliburton Conpany, Et Al.
DATE OF DEPOCSI TI ON: 5/ 2/2024
4 W TNESS' NAME: Robert Dur ham
5 In accordance with the Rules of Civil
Procedure, | have read the entire transcript of
6 my testinony or it has been read to ne.
7 I have nade no changes to the testinony
as transcribed by the court reporter.
8
9 Dat e Robert Durham
10 Sworn to and subscri bed before ne, a
Notary Public in and for the State and County,
11 the referenced witness did personally appear
and acknow edge that:
12
They have read the transcript;
13 They signed the foregoing Sworn
St atenent; and
14 Their execution of this Statenment is of
their free act and deed.
15
I have affixed ny name and official seal
16
this day of , 20
17
18 Notary Public
19
Commi ssion Expiration Date
20
21
22
23
24
25
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1 DEPOSI TI ON REVI EW
CERTI FI CATI ON OF W TNESS
2
ASSI GNVENT REFERENCE NO 6661498
3 CASE NAME: Profrac v. Halliburton Conpany, Et Al.
DATE OF DEPOCSI TI ON: 5/2/2024
4 W TNESS' NAME: Robert Dur ham
5 In accordance with the Rules of Civil
Procedure, | have read the entire transcript of
6 my testinony or it has been read to ne.
7 I have listed my changes on the attached
Errata Sheet, listing page and |ine nunbers as
8 wel | as the reason(s) for the change(s).
9 I request that these changes be entered
as part of the record of nmy testinony.
10
| have executed the Errata Sheet, as well
11 as this Certificate, and request and authorize
that both be appended to the transcript of ny
12 testi nony and be incorporated therein.
13
Dat e Robert Durham
14
Sworn to and subscri bed before ne, a
15 Notary Public in and for the State and County,
the referenced witness did personally appear
16 and acknow edge that:
17 They have read the transcript;
They have listed all of their corrections
18 in the appended Errata Sheet;
They signed the foregoing Sworn
19 St atenent; and
Their execution of this Statenent is of
20 their free act and deed.
21 I have affixed ny name and official seal
22 this day of , 20
23
Not ary Public
24
25 Conmmi ssion Expiration Date
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www.veritext.com 888-391-3376
Profrac Holding Corporation PGR2023-00023 Ex. 1049, p. 77 of 100

U.S. Well Services, LLC



Page 78
1 ERRATA SHEET
VERI TEXT LEGAL SOLUTI ONS M DWEST

2 ASS|I GNMENT NO: 6661498

3 PAGE/ LI NE(S) / CHANGE / REASON

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19
20 Dat e Robert Dur ham
21 SUBSCRI BED AND SWORN TO BEFORE ME THIS __
22 DAY OF , 20
23

Not ary Public
24
25 Commi ssi on Expiration Date
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Minnesota Rules of Civil Procedure
Part V. Depositions and Discovery

Rule 30

Rule 30.05 Review by Witness; Changes; Signing

If requested by the deponent or a party before
completion of the deposition, the deponent shall
have 30 days after being notified by the officer
that the transcript or recording is available in
which to review the transcript or recording and, if
there are changes in form or substance, to sign a
statement reciting such changes and the reasons
given by the deponent for making them. The officer
shall indicate in the certificate prescribed by
Rule 30.06 (1) whether any review was requested and,
if so, shall append any changes made by the

deponent during the period allowed.

DISCLAIMER: THE FOREGOING CIVIL PROCEDURE RULES
ARE PROVIDED FOR INFORMATIONAL PURPOSES ONLY.

THE ABOVE RULES ARE CURRENT AS OF APRIL 1,

2019. PLEASE REFER TO THE APPLICABLE STATE RULES

OF CIVIL PROCEDURE FOR UP-TO-DATE INFORMATION.
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VERITEXT LEGAL SOLUTIONS

COMPANY CERTIFICATE AND DISCLOSURE STATEMENT
Veritext Legal Solutions represents that the
foregoing transcript is a true, correct and complete
transcript of the colloquies, questions and answers
as submitted by the court reporter. Veritext Legal
Solutions further represents that the attached
exhibits, if any, are true, correct and complete
documents as submitted by the court reporter and/or
attorneys in relation to this deposition and that
the documents were processed in accordance with

our litigation support and production standards.

Veritext Legal Solutions is committed to maintaining
the confidentiality of client and witness information,
in accordance with the regulations promulgated under
the Health Insurance Portability and Accountability
Act (HIPAA), as amended with respect to protected
health information and the Gramm-Leach-Bliley Act, as
amended, with respect to Personally Identifiable
Information (PII). Physical transcripts and exhibits
are managed under strict facility and personnel access

controls. Electronic files of documents are stored

in encrypted form and are transmitted in an encrypted
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fashion to authenticated parties who are permitted to
access the material. Our data is hosted in a Tier 4

SSAE 16 certified facility.

Veritext Legal Solutions complies with all federal and
State regulations with respect to the provision of
court reporting services, and maintains its neutrality
and independence regardless of relationship or the
financial outcome of any litigation. Veritext requires
adherence to the foregoing professional and ethical
standards from all of its subcontractors in their

independent contractor agreements.

Inquiries about Veritext Legal Solutions'
confidentiality and security policies and practices
should be directed to Veritext's Client Services
Associates indicated on the cover of this document or

at www.veritext.com.

Profrac Holding Corporation PGR2023-00023 Ex. 1049, p. 100 of 100
U.S. Well Services, LLC



	Robert Durham
	Word Index
	All
	& - 61
	62 - appended
	application - certification
	certify - controllers
	controlling - directed
	direction - examples
	excuse - fluids
	fly - hear
	heard - knowing
	knowledge - middle
	midwest - okay
	okay - percent
	perfect - publications
	publications - relation
	relationship - see
	see - solutions
	sorry - temporarily
	temporary - university
	university - zoom

	Alphabetical
	Numbers and Symbols
	& - 61
	62 - appended

	A
	62 - appended
	application - certification

	B
	application - certification

	C
	application - certification
	certify - controllers
	controlling - directed

	D
	controlling - directed
	direction - examples

	E
	direction - examples
	excuse - fluids

	F
	excuse - fluids
	fly - hear

	G
	fly - hear

	H
	fly - hear
	heard - knowing

	I
	heard - knowing

	J
	heard - knowing

	K
	heard - knowing
	knowledge - middle

	L
	knowledge - middle

	M
	knowledge - middle
	midwest - okay

	N
	midwest - okay

	O
	midwest - okay
	okay - percent

	P
	okay - percent
	perfect - publications
	publications - relation

	Q
	publications - relation

	R
	publications - relation
	relationship - see

	S
	relationship - see
	see - solutions
	sorry - temporarily

	T
	sorry - temporarily
	temporary - university

	U
	temporary - university
	university - zoom

	V
	university - zoom

	W
	university - zoom

	X
	university - zoom

	Y
	university - zoom

	Z
	university - zoom






