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DEPOSI TION OF L. BRUN H LBERT, JR, PH. D., P.E,
taken by the Petitioner, comrencing at the hour of
9:02 a.m Central Standard Tinme on Friday, January 6,
2023, renotely held via videoconference technol ogy,
before Lynette Marie Nel son, Certified Shorthand

Reporter in and for the State of California.
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REMOTE DEPCSI TI ON; FRI DAY, JANUARY 6, 2023
9:02 A°M CENTRAL STANDARD TI ME
- 000-

MR. STAVINOHA: This is Carke Stavinoha with
Baker Botts, LLP, on behalf of patent owner,
Motive Drilling, Inc.

Wth me today will be ny col |l eagues
Chad Walters and Janes WIIlians.

MR. BOAMSER  And for petitioner, it's
Jonat han Bowser and Angela O iver, and we represent
Nabors Drilling Technol ogi es USA, Inc.

(Wtness sworn.)

THE WTNESS: Yes, | do.

THE STENOGRAPHER:  Thank you.
111
111
111
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L. BRUN HI LBERT, JR, Ph.D., P.E.
HAVI NG BEEN DULY SWORN BY THE CERTI FI ED SHORTHAND
REPORTER, WAS EXAM NED AND TESTI FI ED AS FOLLOWE:
EXAM NATI ON

BY M5, QLI VER

Q Good norning, Dr. Hilbert.

A Good nor ni ng.

Q My nane is Angela Aiver, and |I'm counsel for
the petitioner in this case as we just nentioned. |
w || be asking you questions today about your
decl arations in | PR2022- 00288 and | PR2022- 00289.

Wul d you pl ease state your full nanme for the

record.

A My nanme is Lawence Brun Hil bert, Junior.

Q Thank you

Is there any reason why you would not be able

to answer my questions today fully, accurately, and
honest|y?

A No. I'mable to answer them

Q And you understand that during today's
deposition, you're under oath and providing sworn

testinmony just as if you were in court?

A Correct. | understand that.
Q As | nmentioned, | will be asking you questions
about your declarations. |If you don't understand one of
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nmy questions, just let ne know. And if you understand
my question or if you answer ny question, | assunme you
understood the question. |Is that fair?

A Yes, that's fair.

Q Your counsel may object to questions throughout
this deposition. But unless your counsel instructs you

not to answer a specific question, you are required to

answer mny questions. |Is that understood?
A | understand that, yes.
Q The court reporter wll prepare a transcript of

today's deposition. And so just to ensure that we have

a clear record, please answer each question with a

verbal "yes" or "no." Please don't use "uh-huh" or head
novenents. |s that okay?
A "1l try to renenber that, yes.
Q | understand. Thank you.
Al'so, to ensure a clear record, I'll ask that

you just let ne finish ny questions before you start
answering. Just because the court reporter may have
troubl e accurately recording who is speaking if we're
both tal king. |Is that understood?

A Yes, it is.

Q W will plan to take a break about once an
hour, and once it gets to be about noon Central, we wll

break for lunch as well. But if you need a break any
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time other than that, would you agree to just let ne
know?

A Yes, | wll. Certainly.

Q Al'l right. During the part of this deposition
where |I'm asking you questions, you're not permtted to
speak with your counsel about the substance of your
testinony, including your declaration and your
deposition today. Do you understand that?

A Yes, | do.

Q Where are you | ocated today?

A I"'min the offices of Baker Botts in Dallas,
Texas.

Q Are you alone in whatever roomyou're in at

Baker Botts?

A No, M. Stavinoha is on the other side of the

monitors fromme. | can't really see himvery well.
Q Do you agree not to comunicate with
M. Stavinoha -- sorry, Stavinoha about the substance of

your testinony until this deposition is conplete?

A Correct, yes, | understand that.

Q Al'l right. What equi prent are you using for
this deposition today?

A A laptop has been provided to me wthout --
guess | have a keyboard and a couple of nonitors. And

| -- in full disclosure, | have a cell phone here to
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control ny hearing aids --

Q Ckay.

A -- if I need to adjust volunes, but |I'm not
using it to check emails and text while you' re asking ne
guesti ons.

Q Thank you

Do you have hard copies of any of the docunents
fromthese proceedings in front of you today?

A Yes, | do.

Q Just so that we stay on the sane page during
t he deposition, would you agree to not use those
docunents and then use the ones that we will provide
digitally to you through the chat w ndow?

A Yes. | have practice using Zoom and can
downl oad those docunments to the desktop where | can use
t hose.

If we are in the case of |ooking at nultiple
docunents, may | use a hard copy? These are clean and
were provided nme this norning. That way | can flip back
and forth and see both docunents, for instance, if we're
| ooki ng at a declaration and have to go back to a
patent, it m ght be easier just to use one hard copy and
one on the screen.

Q Sure. Yeah, that's conpletely fine.

A kay.
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Q And you' ve already confirned that those are
cl ean copies. They don't have any notes fromyou or
anyone el se on thenf

A That's correct. There's nothing on them
They' re cl ean copi es.

Q Great. Thank you.

Do you have any other notes in front of you
today either in hard copy or on your |aptop?

A No.

Q While we're doing this deposition today, | ask
that you just not have any ot her docunents open on the
| aptop that you have provided. As | nentioned, 1'll
share the docunents with you through the chat w ndow and
you can downl oad them is that okay?

A Yes, that's works.

Q Al'l right. And do you have any chat w ndows
open on your | aptop?

A Not the laptop. [It's just on the nonitor.
Laptop is over on the other side of all of this stuff.
Just the chat box for the Zoom neeting with you.

Q Thank you

kay. Have you been deposed before?
A Yes, | have.
How many tines?

A Over 30.
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Q Have you been deposed in connection w th any
other inter partes review, |PR proceedings, or post
grant review, PGR, proceedi ngs?

A Yes, | have been deposed in such matters.

Q To your know edge, has any other court or
tribunal ever excluded or stricken your testinony in any
case for any reason?

A No, not to nmy know edge.

Q You were retained by Motive Drilling
Technol ogies, Inc., to provide testinony in these two
cases; correct?

A That's correct.

Q So during today's deposition, if | refer to
"Motive," do you understand that I'mreferring to
Motive Drilling Technol ogies, Inc.?

A Yes, | do.

Q Had you heard of Mdtive prior to being asked to
testify in these cases?

A Not in detail. | was aware of them ['ve
worked in the petroleumindustry a long tinme, and |'ve
conme across their nane a couple of tinmes. But |'ve not
done -- I've not performed work for them before. And
not intimately famliar with them prior to being
retained in this matter

Q Have you ever served as an expert w tness for
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Motive's parent conpany, Helnerich & Payne?

A That's kind of a confusing question because of
the nature, | guess Helnerich & Payne owned or acquired
some or part of Mdtive. |'ve heard of them but | have
not -- I've not done work for them except in these
matters.

Q Are you serving as the expert witness for the
patent owner in the parallel district court litigation
i nvolving the '022 and the '506 patents?

A Currently, I"mconsulting on that.

Q Who did you neet with to prepare for your
deposition today?

A M. Stavinoha.

Q Approxi mately how |l ong did you neet with
M. Stavinoha to prepare for your deposition?

A |'ve been here for a couple of days. 1've been
here Tuesday and Wednesday. And we've net for a few
hours each day. "A few hours"” being three to four
hours. Cccasionally, to answer your question fully,
occasional ly other people have popped in and |I've net
them M. WIIlianms and perhaps another attorney. But
the bul k of the discussions were with M. Stavinoha.

Q Geat. So let's talk a little bit about your
backgr ound.

You're currently enployed at Exponent; correct?
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A Exponent, |ncorporated, that's correct.

Q And what are your responsibilities in that
rol e?

A I"ma principal engineer, and | have a group of
peopl e that report to me. M work conprises both
research and devel opnent, nonlitigation matters for
clients who contract with us. And then expert work in
other retentions. That's nmy role at Exponent.

Q And how | ong have you been at Exponent?

A Approxi mately 26 years. | arrived there in
1996. So 26, 27 years.

Q Prior to working at Exponent, how many oi
conpani es or oil and gas conpanies did you work for?

A Prior to going to work for Exponent, | worked
for Exxon Production Research Conpany in Houston, Texas.
From 1981 to 1992 in the drilling and conpl etions
depart nent.

Q And what were your responsibilities in your
rol e at Exxon?

A Applied research and devel opnents, sort of
consulting with Exxon affiliates' operating affiliates
around the world that actually do the drilling. And at
Exxon Producti on Research Conpany in Houston, as | said,
we did applied research in casing, tubing, well

devel opnent, well construction, well design, and taught
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courses around the world on drilling, conpletions
t echnol ogy, hydraulic fracturing.
My training fromExxon as -- | characterize
nysel f as a nechani cal and petrol eum engi neer as a
result of that work and ny continuing work at Exponent.
Q D d your responsibilities at Exxon include
designing well paths?

A Yes, it did.

Q ["msorry. | didn't nean to interrupt you
A It did. Yes, | had the opportunities to both
evaluate and nore -- nore commonly eval uating a

wel | -bore path rather than designing one. The operating
affiliate drilling engineers generally design the well
path, for exanple. And then if there were issues wth
those or they were very difficult conditions, they would
call upon the researchers at Exxon Production Research
to do applied research for themor solve their problem

Q Wul d you consider yourself an expert
particularly in designing well paths?

A Yes.

Q And how many wel |l paths do you think that
you' ve desi gned over the course of your career?

A |"ve been involved with or hel ped to design
probably 40 to 50 different -- for different wells, 40

to 50, sonething like that. | don't do that on a daily
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basi s because of the work I do in consulting and at
Exxon, nmaybe 40 to 50.
Q Great. Thank you.
So let's talk alittle bit about your
decl arations that were submitted in these cases.
So Dr. Hilbert, you provided testinony in both
of these IPRs involving the '022 patent and the ' 506
patent; correct?
A That's correct.
Q Just to be clear, | PR2022-00288 invol ves
U S. Patent No. 9,865, 022; correct?
A That's correct.
Q And | PR2022- 00289 i nvol ves U. S. Patent
No. 10726506; correct?
A That's correct.
And when | | ook over to the side here, |I'm
| ooki ng at the hard copies foll ow ng what you say.
Q If I refer to the ""'022 IPR " you'll understand
that I"'mreferring to | PR2022-00288; correct?
A That woul d be correct, but |I would probably be
much nore aware of it if you just said the '022
decl aration and the '506 declaration. | followit by
those | ast three nunbers of the patent nunber.
Q Yeah. W can do that. That sounds great.

kay. D d you prepare your declarations in the
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'022, the '022 declaration and the '506 decl aration?
A Yes, | did.
Q |"mgoing to share the '022 declaration with
you in the chat window. So give ne just one second.

| just sent it so let me know whenever you have

t hat open.
A Received it and saving it to the desktop, |
t hi nk.
Yeah, there it is. [It's opening.
| have it.
Q Is this your '022 declaration?
A It is, yes, it is.

Q And woul d you turn to page 100 of your '022
decl arati on.
A Yes, |'mthere.
Q Is that your signature on this page 1007
A Yes, it is.
Q And did you sign this '022 declaration on
Oct ober 20t h, 2022?
A Yes, | did.
Q Geat. Al right.
So I"'mgoing to next share with you your '506
decl aration. So give ne one second.
kay. | just sent that so |let ne know whenever

you have it open
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A Yes, | have it.

Q Geat. |Is this your '506 declaration?

A It is. Yes.

Q And woul d you turn to page 92 of your '506
decl arati on.

A Yes, I'mthere.

Q And again, is this your signature here?

A Yes, it is. It is.

Q Al right. And did you sign this on
Oct ober 20t h, 2022?

A Yes, | did.

Q Great. Do you recall about how much tinme you

spent preparing these declarations in the '022 and ' 506

cases?

A The witing of it took a little bit nore than a
nmonth of time spread -- spread maybe out a coupl e of
nonths, | would say. And then | can't recall when |'ve

actually been retained. But | think that was in 2021
So a ot of work has been spread out over quite a bit of
time. But the focus of witing these was done over a
coupl e of nonths.

Q And did you prepare the first draft of each of
t hese decl arations?

A | was provided the -- sonme of the | ega

| anguage in the front portion of it. And then revi ewed
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that and nmade revisions to it as | sawfit, kind of a
tenplate for that. And then the rest of it was drafted
by nyself and interactions with M. Stavinoha.

Q And di d anyone at Exponent provide coments to
you or talk with you about the substance of your
decl arati on?

A Yes.

Q Who -- who did you speak with or who provided
coments to you on these declarations?

A It was primarily Dr. Julian Hallai,
HA-L-L-A-1. He reports to me. He is a managi ng
engi neer that we hired two or three years ago. And he
is -- got a Ph.D. in naval architecture, offshore
engi neering, and he revi ewed docunents, synthesized sone
of the information, and reviewed ny reports with ne.

At tinmes, we have, at Exponent, a quality
managenment systemin which if I wite a report, we have
a technical reviewer such as Dr. Hallai. And then I end
up approving it, but it also includes reviews by ny
editorial staff and other -- other people in that -- and
that's a formalized system That's not sonebody
assisting ne. That's a formalized systemfor quality of
t he docunents.

Q Did Dr. Hallai draft any portions of either of

your two decl arations here?
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A No, | wouldn't say so. He nmade sone editoria
coments, and | revised sone things where he may say
this is not clear. |1've reviewed this other docunent
and this doesn't seemclear to ne. Then we would --
woul d revi se that.

Q How many hours would you say that Dr. Halla
spent working on your '022 and '506 declarations?

A | would say just recalling, maybe 40 hours on
each of those, sonething |less than the couple of nonths
that 1| worked on them But | would say that's probably
t he anount of effort that he put into each of those.

Q And why did Dr. Hallai not sign your
decl arati ons?

A He's not responsible for witing it. | was
responsi ble for witing the docunent and for the
opi nions of those documents -- that | expressed in those
docunent s.

Q And so you said that you spent nonths worKking
on these two declarations. |Is that in ternms of hours?

So I''mnot sure how many hours are in a nonth.
But however many hours are in a nonth tines a coupl e?
Wul d that be accurately reflecting how nmuch tine you
spent on these declarations?

MR, STAVI NOHA: (Obj ection. Form

THE WTNESS: Wen | -- when | referred to a
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couple of nonths, | have many other matters that |'m
working on at the sane tine. So over the couple of
nont hs of each of these docunents in their printed form
the finalized portion, | would say that that woul d be
maybe 80 hours on each one over the period of a couple
of months. | would drop it for a while then conme back
toit. You know, probably how you work, simlar thing.
BY M5. OLI VER:

Q And did you have any di sagreenents with
Dr. Hallai about the positions taken in your
decl arati ons?

A Not in this matter. Sonetines, we disagree but
not in this matter.

Q So did you -- sorry, scratch that.

Did you adopt all of Dr. Hallai's
recommendati ons regardi ng these two decl arati ons?

A No. They were -- they were primarily
editorial, make this clearer, those sorts of coments.
There weren't any di sagreenents on the context and
opi nions generally. So the answer is no. |If we
didn't -- didn't adopt all of them

Q Great. And you nentioned a few m nutes ago
t hat Exponent has a quality review process; correct?

A Yes, that's correct.

Q Wul d you explain a little nore about that
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process?

A W have a -- just -- just to ensure that our
work is technically accurate to the extent that we can
make it involving really very, very technical matters as
we do, we have that review process that includes, for
exanpl e, the author of a report signing off on that.
Wll, | shouldn't say that. The author of a report
subm ts that online, and then our editorial reviewer
makes sure that it's in a format that we like or a
format that was provided to us.

In some cases, like these, we are provided with
a format with the paragraph nunbers and that sort of
thing. And he nmade sure -- and reviews that editorial
Then we have the technical reviewer such as Dr. Hallai
And he approves that the docunent as it's going out is
technically neets -- he's approved that. And then in
the end, a principal reviewer such as nyself, since |I'm
a principal engineer at the firm has the final sign-off
on it. That may be the author or it nmay be anot her
principal in the firmwth sonme know edge of these types
of things but is not the expert who reviews it for our
limtations | anguage that we have in a paragraph. And
just generally, neets the standards of our quality
system

Q | see. Kay.
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So the person with the final say during the
quality review process is the principal reviewer?

A Yes, that's correct.

Q And were you the principal reviewer with
respect to the '022 and ' 506 decl arati ons?

A That's correct.

Q And that neans that you reviewed both of these
decl arations before they were submtted?

A | wote themand reviewed themand -- and
the -- I"mthe principal reviewer on these because in
certain situations such as these highly technica
matters, it's difficult for another principal wthout
t hat background to conme in and fully understand it and
take the tine to fully understand it so we coul d have a
provi sion for sonebody |like ne, | wote the report, but
| have, as | said, editorial review and technical review
to ensure that the docunent neets our standards. And
then I have the final sign-off.

Q So next, I'mgoing to share a few nore
docunents with you through the chat wi ndow so that you
have them easily accessible for you. The first --

A Ckay.

Q -- I"mgoing to share Exhibit 1001 fromthe
'022 IPR, that's the '022 patent.

So give ne just one second.
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Yes.
Q | just sent that file. Let nme know when you
have it downl oaded.
Yes, it's downl oaded.
G eat .

And | have it open

o > O >

Thank you.
So this is U S. Patent No. 9865022. Do you
recogni ze this patent?

A Yes, | do.

Q And if | refer to the "' 022 patent” during
today's deposition, will you understand that |I'm
referring to U S. Patent No. 98650227?

A Yes, | will.

Q Al'l right. Now Il'mgoing to share Exhibit 1001
fromthe '506 IPR, that's the '506 patent. | just sent
t hat .

Let me know when you have it open.

A It's open.

Q This is U S. Patent No. 10726506. Do you
recogni ze this patent?

A Yes, | do.

Q And if | refer to "' 506 patent” today, will you
understand that I'mreferring to U S. Patent

No. 107265067
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A
Q

al so call ed Budiman, in the chat w ndow.

have it open.

A | have it open.

Q This is U S. Patent No. 8892407 to Budi man,
et al. Do you recognize this patent?

A Yes, | do.

Q Today if | refer to "Budiman,” will you
understand that I'mreferring to U S. Patent
No. 88925077

A Yes, | refer to it and nost commonly renmenber

It by Budi man.
Q
Exhi bit 1005 in these two cases?
A

| remenber it.

Q

in both of the two IPRs; correct?

A
Q

I will.
G eat. Thank you.
"' m now going to share with you Exhi bit 1005,

| just sent that. Please |let ne know when you

G eat. And you understand that that is

Yes, | understand that. But that's not the way

Total |l y understand. Thank you.
And you understand that Budiman is Exhibit 1005

Yes, | understand that.
Thank you.

"' m now going to share Exhibit 1006, al so
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called "Pirovol ou” in the chat w ndow.
kay. | just sent that so let nme know when you
have it open, please.

A It's open. | have it.

Q Geat. So this is U S. Patent Application
Publ i cation No. 2010/018-5395 to Pirovol ou, et al

Do you recogni ze this publication?

A Yes, | do.

Q Simlarly, if | refer to "Pirovolou," will you
understand |'mreferring to U. S. Patent Publication
2010/ 018- 53957

A Yes, | will understand that.

Q And you understand that Pirovolou is
Exhibit 1006 in both of these two cases?

A Yes.

Q Thank you

Al right. 1'mnow going to share Exhibit 1014
in the chat w ndow.

kay. | just sent that. Wuld you please |et
me know when you have it open

A Yes, | have it. It's open.

Q Thanks.

If I refer to the "l andmark user gui de" today,
W Il you understand that I'mreferring to the excerpts

of this |andmark user guide contained in Exhibit 1014?
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A Yes, | will understand that.
Q And you understand that the |andmark user guide

has been submtted as Exhibit 1014 in both of the two

cases?
A Yes, | understand that.
Q Great. |'mnow going to introduce through the

chat w ndow Exhi bit 2012 which is the claimconstruction
menor andum and order. G ve nme one second.
kay. | just sent that. Let nme know whenever
you have it open
A | have it open
Q And if | refer to this today as the "claim
construction order,” will you understand that |I'm
referring to this docunent?
A Yes, | will.
Q And you understand that this has been submtted
as Exhibit 2012 in both of the cases today?
A Yes, | understand that.
Q Thank you
Are you aware that the '506 patent is a
continuation of the '022 patent?
A Yes, |'maware of that.
Q So you understand, then, that the specification
of the '022 patent is the sanme as the specification of

the '506 patent other than the clainms of each patent and
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the section titled "Cross-Reference to Rel ated
Applications"?

A | haven't perforned an anal ysis word by word.
| have certainly reviewed both '506 and ' 022 patents,
but I'maware that the specifications are generally the
sane.

Q So if |I refer, then, today to the specification
of the '022 patent, you will understand that the

'506 patent has generally the sanme disclosure?

A Generally the sanme disclosure; correct, yes. |
would -- we will have to go and -- if | think it's
different or if I think there is a difference, I wll be

sure to nention that | disagree or we can | ook at the
word. But they're generally the sane.

Q That sounds great. Thank you

So next | would Iike to | ook at your '022

declaration. And do you still have access to that on --
fromthe file | downl oaded for you? O | sent you?

A Yes.

Q Let's | ook at paragraph 18 of your '022
declaration. And this starts on page 11 if that hel ps.

A Materi al s consi dered?

Q Yes.

A Yes, | have that.

Q

This is a list of docunents that you consi dered
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i n preparing your declaration; correct?

A That's correct.

Q Are there any other docunents that you
considered in preparing your declaration?

A No, | don't believe so. As part of my process,
these types of matters, | have access to Society of
Pet rol eum Engi neers' |ibrary of papers. | keep up the
current technology. And so | read papers fromtine to
time. But these are the docunents that | relied upon

Q And does this also include any docunents that
Dr. Hallai relied upon in his anal ysis?

A Yes, he probably reviewed all of these as well.

Q Did Dr. Hallai review any ot her docunents that
are not |isted here?

A Not that |'m aware of.

Q Did you confirmwith Dr. Hallai whether he
revi ewed any ot her docunents?

A Yes. He would -- he would, in fact, bring them
up to ne if he thought it was relevant. And | don't
recall himbringing up anything that was not on this
list that was relevant to our discussions.

Q Did you specifically ask himjust to confirm
that there was nothing el se that should be |isted here?

A Yes, | would ask him have you seen anything

recently that mght help? And he would -- and that's
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part of his duty is to assist ne in these matters and
this -- this would be a conplete Iist of the things that
he reviewed that were relevant to witing the report.
Decl aration, excuse ne.

Q Let's |l ook quickly at your '506 declaration.

A Yes, it's up.

Q Geat. Let's |ook at paragraph 18 of that
decl arati on.

A Yes.

Q So these are the docunents that you consi dered
in preparing this '506 declaration?

A Yes, that's correct.

Q Are there any other docunents that you
considered in preparing this declaration?

A It would be the sane as the '022 and as we
tal ked about before, the specifications of both patents
are roughly the sanme, generally the sane. So these
docunents have simlarities. | can't remenber if
they're identical |ists, but these -- sanme answers | had
before. These are the docunents | relied upon.

Q Geat. And so then for both of the
decl arations, the '022 declaration and the ' 506
decl aration, are there any docunents that other
reviewers at Exponent considered?

A No. | don't believe so. | really was just ne
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and Dr. Hall ai

Q And is there a process in place during the
quality review procedure that would ensure to list any
docunents that any reviewer considered?

A Yes, we nmintained files, folders, project
files, project folders. And if there was inportant

information that -- that was rel evant and we wanted to

consolidate it into one place, we have those docunents.

And t hose docunents are on our files.

Q Let's turn back to your '022 declaration
A Ckay.

Q Let's | ook at paragraph 15.

A 167

Q |'"msorry, 15, 15.

A 15.

Al'l right. Yes, | have that up.

Q What is your understanding of the neaning of
the term "person of ordinary skill in the art"?
A That is -- that is a -- there is a definition

of it, and there's a definition applicable or defined by

the parties in the matter. That's one definition

But essentially, it is a person of education
and experience who woul d be able to understand the
content of the specifications clains of the patents in

the matter and the prior art in the matter at the tine
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of the publication of the patent at the subject of the
matter.
For exanple, in these two patents, '022 and
"566 [sic], those have priority dates of -- | believe
it's June 2013. And so the POSI TA woul d neet those
requi renents of expertise, technical expertise,
education, and experience for that tinme period.
Q Thank you
Let's now turn to paragraph 2 of your '022
decl arati on.
A Yes, |'mthere.
Q So you state in this first sentence of

paragraph 2 that the petition challenged Clains 1

t hrough 6, 9, 10, 13 through 18, 21, and 22 as allegedly

bei ng unpatentable; is that correct?
A You read that correctly.
Q Thank you
Let's flip one page earlier and | ook at the

tabl e of contents on page 3 of your '022 declaration.

A Yes.
Q Let's ook at Section 7, "Detail ed Cbvi ousness
Anal ysis." Do you see that?

A Yes, | do see that.
Q Which clainms of the '022 patent have you

addressed in this declaration?
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A As you know or as you just pointed out to in
t he ot her paragraph, there are grounds whi ch address
various clainms of the '022 patent. | addressed Clains 1
or certain elenents of Clains 1 and 13 in this table of
contents, the Limtations 1.2 and 13.2; in No. 2,
Limtations 1.3 and 13.3; in No. 3, Limtations 1.4 and
13.4; and No. 4, 1.5 and 13.5.

And then there's a subject heading B
"Dependent Cains,” in which |'ve addressed C ainms 9 and
21, which are dependent on 1 -- Cainms 1 and 13
respectively, | believe.

Q And did you decide which limtations of
Clainms 1 and 13 to include in your declaration?

MR, STAVI NOHA: Caution the witness not to
reveal any communi cations with counsel.

You can answer the question to the extent you
can do that w thout revealing any conmunications with
counsel

THE WTNESS: Yes, | reviewed all clains of the
patents and reviewed all of the specification of the
patents. And | will speak in plural for the '022 and
'506 patents because they have that generally sane
specifications and simlarities in the clains.

| reviewed all of those and then as we worked

through the report and started the draft report, then we
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refined with M. Stavi noha which we shoul d address,
whi ch ones we should address in final -- in the fina
version of the report.

BY Ms. OLI VER:

Q And did Dr. Hallai have any involvenment in
deciding which limtations to address in these
decl arati ons?

A No. Per ny recollection, | was responsible for
t hat .

Q So did you consider the analysis provided by
Dr. Shubert with respect to the Ilimtations that you
have not addressed in your declaration?

A | was aware of themcertainly. | read his
declaration and |'ve read his deposition. And so | was
aware that he may have addressed others of the clains
that | have not addressed in ny declaration

Q Did you have any di sagreenents with
Dr. Shubert's analysis of the clains or limtations that
you do not address in your declarations?

A | don't -- since they don't appear in ny
declaration, | can say that maybe | disagreed with sone
of his conclusions, but | focused on what | have in
ny -- as those clainms and ny analysis ended up in the
final report.

Q But as of right now, you can't think of any
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particul ar di sagreenents that you had with the anal ysis
provi ded by Dr. Shubert of clainms and limtations that
you have not addressed in your decl arations?

MR, STAVI NOHA: (Object to form

THE WTNESS: Correct. That's correct. M
total focus has been on preparing for this deposition is
what's in ny declarations. So the other stuff I'm-- |
don't recall
BY M5. OLI VER:

Q Thank you

Were there any limtations or other dependent
clainms that you had addressed in a prelimnary form but
then decided not to address in the final version of your
decl arati ons?

MR. STAVI NOHA: Caution you, Dr. Hilbert, not
to reveal any communications wth counsel. But you can
answer the question to the extent you can do it without
doi ng that.

THE WTNESS: Well, to the extent | reviewed
all of the clains and, as | just said a nonent ago, the
petition had clains or addressed clains that are not in
ny final declarations, we discussed, generally speaking,
claims. And in the process of those discussions, it was
decided that the final product that both declarations

that | have here, those are the declarations that | felt
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| had strong opinions on and ended up in the
decl arati ons.
BY M5, OLI VER:

Q And what you've said just now about which
limtations and clains were addressed versus not
addressed, that testinony applies with respect to both
decl arations; is that correct?

A Yes, that's correct.

Q For the limtations and clains that you have
addressed in both of your declarations, did you devel op
the argunents on the all eged nonobvi ousness of the
chal l enged clains in both of your declarations?

MR, STAVI NOHA: Form

THE WTNESS: Repeat the question one nore
time, please.

BY M5, QLI VER

Q Sure. |'msorry.

For the limtations and clains that you have
addressed in both of your declarations, did you devel op
the argunments on the all eged nonobvi ousness of those
limtations and clai ns?

MR, STAVI NOHA:  Form

THE WTNESS: Yes, | devel oped those argunents.

| cane to the opinions that | share in this report,

t hese decl arati ons.
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BY M5, QLI VER

Q Did Dr. Hallai help you devel op those opini ons?

A | would say not. As | said, he reviewed those
for technical content and to sone extent editorial to
make things clear. But | was the -- the primary person
that canme up with those opinions.

Q Did Dr. Hallai suggest any other argunents that
were not ultimately included in your declarations?

A | don't believe so.

Q Let's look at -- again, at your '022
declaration. And let's take a | ook at paragraph 31.
3-1.

A Yes. |I'mthere.

Q Thank you

Do you see in this paragraph your statenent

t hat obj ective evidence of nonobvi ousness, also referred
to as secondary consi derations of nonobvi ousness, shoul d
be consi dered when eval uating whether a cl ai ned
I nvention woul d have been obvi ous?

A Yes, | see that.

Q Did you consi der any secondary consi derations
evi dence when reachi ng your opinions on the obvi ousness
of the chall enged cl ai ns?

A No, | believe in both of these declarations, we

do not address or had not come to opinions on secondary
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consi derations or secondary indicia.

Q Are you aware that the patent owner has argued
that the clains are nonobvi ous based on secondary
consi derati ons evi dence?

MR, STAVI NOHA: (bj ection. Beyond the scope.

THE WTNESS: | don't recall that specifically.
| did not address that in ny decl arations.

BY M5. OLI VER:

Q So just to confirm you have not considered
anyt hi ng about secondary consi derations?

A Not at this tine.

Q Thank you

Al right. Let's continue discussing your '022
decl arati on.

And just for reference, for the nost part
today, I'"'mgoing to refer to the '022 decl arati on based
on our conversation that they' re generally substantively
the same between the '506 and ' 022 declarations. |Is
t hat okay?

A | understand that and that's fine with ne.
Q Thanks. Easier not to junp between files.

Let's turn to paragraph 37 of your declaration.

A Par agr aph 37?

Yes.

A Correct? Ckay.
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Q Correct.
A Yes, |'mthere.
Q Do you see that in this paragraph you di scussed

the Target Path 104 with respect to Figure 1 of the '022

pat ent ?
A Yes, | see that.
Q What is your understanding of the term"target

pat h" as described in the '022 patent?

A My under st andi ng, of course, there's the
definition in the mddl e of paragraph, Target Path 104
may -- quote, may be defined by a well-planned seismc
data and/or other information suitable for delineating
the path through the formation 102, unquote. But the
target path is a well plan -- is a planned path
devel oped by an engineer, drilling engineer, or
petrol eum engi neer that is termed the target path or

"1l call the well plan.

Q Is the target path along an intended target of
the bore hole -- bottom hole assenbly?

A Yes, ask that question again, please.

Q Yeah. |'msorry.

Is the target path along an intended target of
t he bottom hol e assenbl y?

MR, STAVI NOHA: (Obj ection. Form

THE WTNESS: The target path is a hypothetica
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predrilled path. And the intention, of course, by the
drilling engineer and others involved in that process is
for the bottomhole assenbly to trail along that path,
that target path.
BY M5, QLI VER

Q And where did the target path -- scratch that.
Let me try again.

Where is the target path intended to be

directed to?

A Utimately, the target path is to a formation,
a geologic formation that has the assets to be devel oped
by the operator, the drilling engineer, and the operator
that has high trocar bonds, oil and gas, water, within
that formation. O nore than one formation but
certainly a formation that holds oil and gas reserves.
That's the target.

Q So the target path intersects a target; is that
correct?

A The target path, as | said before, is a
prepl anned hypothetical path that is intended and the
objective of that intention is to intersect a geol ogica
formation that has the oil and gas reserves.

Q So a target path mght have nmultiple targets on
It wwthin a formation?

A Wthin a formation, one given formation, it
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depends -- well, | don't know that | would characterize
that as nultiple targets. That path may intersect a

| ength of the geological formation, the target, whether
it's a horizontal well, if it's a horizontal well, it
will be in the path for -- it will be in the formation
for a |l onger distance to recover nore oil and gas
reserves. It intersects it at a vertical angle, and
it's a shorter path within the formation. But | would

consider those both the targets and not nultiple targets

wthin a formation. It would be in one formation.

Q Can you just hel p nme understand how a person of
skill in the art understands the term"formation"?

A "Formation" is -- a person of skill in the art,

a POSITA, would understand in this context that a
formation is a geol ogical stratigraphic unit within the
earth in general. And it may or may not hold oil and
gas reserves.

In this particular context, it target -- the
target is a geological form formation, which holds oi
and gas reserves. That's how | believe that a POSI TA
woul d understand that.

Q So does the formation just represent one |ayer
of the earth?
A A geol ogi cal formation being specific would be

one layer. That's correct.
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Q So if you had nultiple layers in the earth, you
woul d have multiple formations?

A Yes. There are instances in petroleum
engi neering where a producer will drill through multiple
formati ons holding oil and gas reserves and produce oil
and gas fromeach of those formations. And they're
separate | ayers.

Q And what is the purpose of doing that?

A To recover nore oil and gas reserves.

Q So in that circunstance where you're drilling
into multiple formations, would you have nultiple
targets?

MR, STAVI NOHA: (Object to form

THE WTNESS: |If you are, you would have
multiple formati ons which are target formations and one
could refer to that as nmultiple target formations,
multiple targets, yes, | will -- that would be fine.
There's multiple target fornations.

M5. OLIVER 1'd like to talk to you nore about
this topic, but | realize we've been going for about an
hour and | prom sed you |I'd give us breaks about every
hour. So is now a good tine to take a ten-mnute break?

THE WTNESS: That's fine with ne.

M5. OLIVER W' Il go off the record and we'l
be back on the record -- it's 11:03, let's say 11:13?
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THE WTNESS: Fine with ne.
M5. OLI VER  Thank you so nuch. Appreciate it.
THE WTNESS: Thank you.
(A recess was taken.)
BY M5, QLI VER

Q Dr. Hilbert, during the break, did you speak
W th counsel about the substance of your testinony?

A No.

Q Thank you

kay. 1'd like to return to our discussion
about the target path that's discussed in the '022
pat ent .

So you nentioned earlier that the oil and gas
reserves that are trying to be obtained are |located in a
formation; correct?

A That's correct.

Q And | just want to make sure |I'musing the
correct termnology. So is the location in the earth
where the oil and gas reserves are |located called a
formation?

A CGeneral ly, yes.

Q There's not like a snaller subset of a
formati on where the reserves are | ocated?

MR, STAVI NOHA: (Obj ection. Form
M5. OLIVER | can rephrase that.
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BY M5, QLI VER

Q Is there a different nane specifically for the
|l ocation within a formati on where the reserves are
| ocat ed?

A There can be other nanes for them|like horizon.
Sonme petrol eum engi neers, geol ogi sts, and operators
refer to a formation as a horizon. That's just
term nol ogy that's used.

But within a formation, | don't want to go off
into a dissertation about geol ogy, but the rock
formati ons are heterogenous and the porosity and the
formati on character of the rock is not continuous and
the same all over the formation. So based on seisnmc
data and other data fromother wells in the area, you
can determne that for a given formation, there will be
spots of higher productivity and other |ocations of

| ower productivity. So it's not the sane in the entire

formation. It varies.
Q | see. Kkay.
So when a person of skill in the art is |ooking

at a target formation, is that an XYZ coordi nate precise
| ocati on?

MR. STAVI NOHA: (Objection. Form

THE WTNESS: Cenerally speaking, in the

context of petroleum engineering, as | indicated before,
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if you're drilling a vertical well only, that could be
determ ned by an XYZ coordinate in the earth. If you
are specifying a horizontal well or designing a
horizontal well, it mght be at the sanme depth al ong
that path. But that will, of course, have different
XY coordi nates because it's along a line. And so it
depends. But that's the description of what it nmeans to
depend.
BY M5. OLI VER:
Q So would it be nore accurate, then, to refer to
a target formation as a zone?
A | don't think that I would say it's accurate.
But I would say it's -- it's simlar to horizon
formation, a zone is also referred to an area of vol une
of rock that has a -- oil and gas reserves, a zone, |'ve
heard used, horizon, zone, formation. All the sane.
Q So what vol une of rock are we tal king about
her e?
Let me rephrase that.
What vol une of rock would typically be
enconpassed by a target formation?
MR. STAVI NOHA: Beyond t he scope.
Counsel, is this related to a particul ar
opinion that he's offered in his declaration?

M5. OLIVER. This is related to the
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under standi ng of a target path.

THE W TNESS: A zone would constitute a vol unme
of rock within the formation. Hypothetically, it can --
It can range over a wi de range of volunmes. As | said,
it may not be continuous. It nay be cut by faults. And
becone di scontinuous. So to try to define a vol une
woul d not be useful. It's nore identified by the
reservoi r engi neers, petroleum engi neers.

BY M5. OLI VER:

Q So just to be clear, a hydrocarbon target is
not just a single point in the ground; correct?

A General ly speaking, hypothetically, it's not a
single point. But the purpose of the target path, the
drilling plan, is to make as nmuch contact with the
formation, the well bore, as possible so you can produce
as much as you possibly can

Q Is there any advantage to having the target
path hit a certain portion of a hydrocarbon target
ver sus anot her portion?

A The role of a reservoir engineer is to define,
identify for drilling engineers where those targets may
be. And that's based on other data |ike seismc data as
we just tal ked about in the '022 declaration and in the
patent. They refer to those target plans and the target

formati on.
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Q So when planning a path to obtain oil and gas
reserves, the preplanned target path would intersect the
hydr ocar bon target; correct?

A That's the objective. The objective of the
wel |l plan target path to neet that well plan objective
isto-- is to neet that target zone, if you will, using
that target formation, target zone, target horizon. And
produce oil and gas fromthat target.

Q And in the case of a multiple formation set of
target hydrocarbons, would the preplanned target path
i ntersect each of the target hydrocarbons?

MR, STAVI NOHA: (bj ection. Form
THE WTNESS: That woul d be the objective.
BY M5. QLI VER

Q So could we | ook at Figure 1 of the '022
pat ent ?

A If you can point me to the page. | believe I'm
there, but just to be consistent, |let ne know the page
you' re | ooking at.

Q Sure. Sure.

This is Exhibit 1001, and it's the |abel page 3
of 21 is at the bottom

A Hol d on one second. Are you referring to ny
declaration or the patent itself?

Q |"msorry, just the patent itself.
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A And this is Exhibit 1001 is the '022 patent?
Q Correct.

A And we're | ooking at Figure 17?

Q Yes.

A | have it.

Q Thank you

So do you recall that reference nunber 102 in
this Figure 1 is referred to as the formation?

A Yes, | believe that's correct. Yes. But let
me -- let's -- let ne just -- if you don't mnd, can |
| ook at the hard copy --

Q Yes.

A -- that I have in front of ne.

Just make sure that the reference nunber 102,
want to be sure that | characterize -- the one -- the
'022 patent refers to 102 as the formation

Q So in Figure 1, the entire box is reference
102; correct?

A That's correct.

Q Does that nean that oil and gas reserves are
available in this entire box?

A | don't think that the specification of the
patent states that. And a POSITA would know that the --
as | said before, the rock is heterogenous so there

could be nore oil in one place than another. There's no
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scale on this figure.

So, you know, as we know from-- or as | know
as a POSITA working in this area, oil and gas wells can
be 1,000 feet underground to 30,000 feet underground.
And so to nmake these sort of hypothetical figures, it's
not to scale at all. And it's highly distorted. But
the 102 is a formation. There's no specificity in the
patent itself about where the oil and gas is within this
area in this volune of rock

Q So do you recall that reference nunber 104 in
Figure 1 is referred to as the target path?

A Yes, that's what's referred to in the patent,
the '022 patent.

Q Where does the bore hole of the Target Path 104
begi n?

A It is not shown in the figure. O course |I'm
assum ng, and that's my assunption, that it's going from
left toright. So it enters this block of formation 102
on the left and continues on horizontally approxi mately
horizontally 104, the dashed line to the right. But the
origin of the well bore would be at the surface.

Q Ckay.

A O the earth. Surface of the earth.

Q If you could keep this Figure 1 accessible but

then al so | ook at paragraph 37 of your declaration.
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A Yes, hold on one second. | wll -- let's do
this: Let ne look at the hard copy of ny declaration
And what paragraph?

Q 37.

A 37.

Yes, |'mat 37.

Q Do you see in the mddle of paragraph 37 your
statenment that says -- that starts with, "In addition to
Target Path 104, Figure 1 depicts"?

A Yes, | see that.

Q The rest of that statenent says, Figure 1
depicts Paths 108, 110, 112, 114, 116, and 118, all of
whi ch are possi bl e convergence paths froma Point 106
representing a current or future bottom hole assenbly
BHA | ocation to the Target Path 104.

Did | read that correctly?
Yes, you read that correctly.

Q Is Point 106 illustrated in Figure 1 of the
' 022 patent?

A No, it's not visible.

Q What is your understanding of where Point 106
i s?

A My understanding of 106 is at the left-hand --
you see all of the paths, 108 to 118. And to the

| eft-hand side of Figure 1, they all neet at essentially
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the sanme |ocation. And that, to ne, is Point 106. And
| think a POSI TA woul d understand that's what is neant.
Q So are Paths 108 through 118 in Figure 1 each
call ed a convergence path because they converge with
that Target Path 1047
MR, STAVI NOHA: (bj ection. Form
THE WTNESS: | can't get -- | can't get into
the mind of the patent witers, but | would say that
that is true that each of those paths, the objective of
each of those paths is to get at or near the planned
Path 104. And so each of these nay be getting near
Path 104, and it's called convergence path in ny opinion
because they are trying, not necessarily in order, in
any specific order, but attenpting to develop well bore
paths or drill paths that get near Path 104, near or on
104.
BY Ms. OLI VER:
Q W1l you |l ook at the next paragraph of your

testinony here. |It's paragraph 38.
A Yes, I'mlooking at it.
Q Do you see the sentence in the mddle that

starts with "For exanple, if the bore hole is being
drilled and the BHA is off of the target path"?
A Yes, | see that.

Q What does "off of the target path" nean?
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A It's at or near the Target Path 104.

Q The rest of that sentence says, "If the bore
hole is being drilled and the BHA is off of the target
path, a cost conparison may be used to determ ne the
best convergence path in terns of cost.”

Did | read that portion of the sentence
correctly?

A Yes, you did.

Q Is it your understanding that each of the paths
in Figure 108 through 118 has an associ ated cost?

MR, STAVI NOHA: (bject to form

THE WTNESS: Yes, each of those paths would
have sone cost.
BY M5. QLI VER

Q | just want to cone back briefly to the first
portion of that same sentence regarding off of the
target path.

| believe you just answered a m nute ago in
response to the question what does off of the target
path nean, you stated that it's at or near the Target
Path 104. If a path is at the target path, is it off of
the target path?

MR, STAVI NOHA: Form

THE WTNESS: In the context of the patent,

when | say at or near, there is a margin of error that
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these paths are at the end of each of those paths, they
may be in a margin of error to the Target Path 104. So

at or near neans within a region of the path, of the

Target Path 104. That's what | nean by -- "off" is a
termthat | interpret to nean close to or on the path.
Of -- off doesn't necessarily nean that it's separated
from104. It's at or near 104.

BY M5. OLI VER:

Q | would like to talk a little bit nore about
the cost of the path in Figure 1. So would you pl ease
turn to the '022 patent itself. And would you | ook at
Col um 3.

A Yes, |I'mat Colum 3.

Q And woul d you | ook at |ine 23, please.

A Yes, | see that.

Q And do you see the first sentence starting at
line 23 that says the process of calculating the cost of
a path may involve identifying any of a nunber of

different types of cost such as a distance cost, a

sliding cost, a curvature cost, a tine cost -- |I'm
sorry. Scratch this, | read the wong portion. This is
not --

A That's what | was just going to -- | was just

going to say |I'mnot seeing what you're reading.

Q | think you' re going to tell nme that | did not
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read that correctly.

OCkay. Let's actually look at line 23 this

kay. This says, By calculating a nonetary
value, e.g., a value in the United States dollars for a
particul ar segnent of a path, e.g., a unit of neasure
such as a foot, and adding up all of the segnents for

the path, a cost can be identified for a particul ar

pat h.
Did | read that correctly this tinme?
A Yes, you read that correctly.
Q So is it your understanding fromthis passage

that the total cost of a particular path is obtained by

addi ng up the respective cost of each segnent of the

pat h?
A That's what that -- that's what that sentence
states. In nmy -- in my understanding.

Wth focus on the word "a cost can be
Identified," there are many types of costs associated in
the patent specification, but for this sentence here, it
does say, as you read it, for a particular segnent and
adding up all of those segnents on the path, a cost can
be identified for each particul ar path.

Q kay.
A Yes.
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Q Let's look -- return briefly to your '022
decl aration and | ook at paragraph 39.

A Yes, |'m at paragraph 39.

Q And in this paragraph, you discuss Figure 3 of
the '022 patent; correct?

A Yes.

Q So in the second sentence of paragraph 39, you
state that the nethod 300 may be used to identify
mul ti pl e possi bl e convergence paths, narrow the
Identified paths to a single best path based on cost and
sel ect that path as the path to be used.

Did | read that correctly?

A Yes, you read that correctly.

Q So is it your understanding that the objective
of Figure 3 fromthe patent is to determ ne the best
path as the path that neets the cost paraneters?

A One second. Let ne read that again.

MR, STAVI NOHA: Lynette, | had an objection to
formto that |ast question. | don't know if you caught
t hat .

THE STENOGRAPHER: It was not audi bl e.

MR. STAVINOHA: | will be |ouder next tine.

THE STENOGRAPHER: Thank you.

THE WTNESS: Sorry. 1In the sentence itself

and as per the patent and per the Figure -- Figure 3, it
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sel ects the path based on cost. It says it's not clear
when we say that path is used, that path, | think at the
end, our foot selected path, that path is the one that
I's produced fromthat flow chart based on those costs.
But there are other -- as you see in the other boxes of
Figure 3, there are other criteria for selecting a path.
But ultimately, cost is used as a selection process.

BY M5. OLI VER:

Q So then let's turn to the next paragraph in
your decl aration, paragraph 40.

A Yes.

Q And in this paragraph, you're discussing
Figure 4 of the '022 patent?

A Yes.

Q And do you see in Figure 4, which you' ve
reproduced in your declaration -- sorry. Scratch that.

Do you see in Figure 4 of the '022 patent that
the total cost for paths is identified in Set 4107?

A Yes, | see that.

Q And is it your understanding from Figure 4 that
the total cost of a path is always based on three
particul ar costs, specifically the offset cost, the
curvature cost, and the tine cost?

A That's one enbodi ment in the specifications.

There could be other criteria, other cost criteria, and
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other criteria in general. And Figure 4 in that
enmbodi ment, it does |list offset cost, curvature cost,
and tinme cost. But in ny opinion, there are other
criteria to base the selection of the paths.

Q So in sone circunstances, then, could an
enbodi nent exi st where not all three of these costs that
are shown in Figure 4 are used?

A Yes. That is to say the clains identify that
claimlimtations include at | east one of those costs so
there could be nore or less than those three identified
in Figure 4.

Q Let's talk about a later portion of your
declaration now. Wuld you please turn to paragraph 56
of your declaration.

A 5-67?

Q Yes. And this is section 5F of your
decl aration; correct?

A | see it. I'mthere.

Q Thank you

So do you see that you have construed two terns
in the '022 patent?

A Yes, that's correct.

Q Wul d you please identify which ternms that you
have construed in this '022 decl aration?

A Yes, | can. Nunber 1, calculating by the
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computer system an offset distance for drilling by the
BHA each of the geometric convergence paths connecting
the bottom hol e assenbly location to the target drilling
pat h.

And No. 2 on page 43, determ ning by the
conmputer systema drill path curvature associated with
drilling each of the geonetric convergence paths by the
bottom hol e assenbly.

Those two terns, | have construed.

Q And are those the sane terns that you construed
in the '506 declaration?

A | believe so, but let me check for
t hor oughness.

| think the structure of ny report is
essentially the sanme, maybe not the sane pages but
shoul d be essentially the sane.

Yes.

Q So | ooki ng again at your '022 declaration in

par agr aph 57.

A Yes.

Q You have specifically construed the term
"of fset distance"; is that correct?

A Correct.

Q And you have construed "of fset distance" to

mean an offset distance of a geonetric convergence path
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relative to the target drilling path; is that right?
A Let me see. | hesitate to go on nenory.

" m | ooking at paragraph 57 in the first
sentence, should be construed to nean an offset distance
of a geonetric convergence path relative to the target
drilling path consistent with the ordi nary mnmeani ng of
the phrase in light of the specifications of the '022
patent. That's ny -- that's what | have construed.

Q | would Iike to briefly tal k about
Exhi bit 2012, which | shared wth you earlier. This is
the claimconstruction order fromthe district court
litigation.

Wuld you mnd pulling that up and letting ne
know whenever you have it.

A Exhi bit 2012.

Yes, | have it. | have pulled it up

Q And woul d you | ook at pages 10 and 11 starting
at page 10.

A Yes, |'m at page 10.

Q Do you see the top of page 10, the first line
says, "The parties' positions"?

A Yes, | see that.

Q And do you see that underneath that header on
page 10, "The Court discusses the '022 and the '506

patents"?
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A Yes, | believe | see that.

Q And if you will look at the sentence that is --
starts on page 10 but then goes on to page 11, do you
see that sentence?

A It begins with H&P responds?

Q The next sentence right after that one. It
begins with "For support.”

A Yes.

Q And that sentence says, "For support, H&P
points to the declaration of its expert, Dr. Hlbert"
correct?

A Yes. | see that.

Q Are you the sanme Dr. Hilbert that's being
referred to in that sentence?

A Yes, that's correct.

Q And did you submt a declaration in the
District Court proceedi ngs about claimconstruction?

A Yes, it's been quite a while, but | renenber
that | had submtted a declaration in that matter

Q And in the declaration in the District Court
case, did you construe the terns "offset distance" and
"drill path curvature"?

A Honestly, | can't recall, but I'mfairly
certain | did not. Fairly certain.

Q But you are construing those two terns in this
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case; correct?

A In the PR, yes.

Q Way did you not construe those terns in the
District Court litigation but you are construing themin
the | PRs?

A Because of the nature of the specifications in
the '506 and ' 022 patents, | believed that it was
i nportant to further construe or to construe those two
t er ns.

Q And how was that different than the need to

construe those ternms in the District Court proceedi ngs?

A | can't recall specifically what led nme to that
decision. But of course, the IPRs cane later. 1In the
process of review ng those patents, | believe those two

terns in particular were inportant to responding to the
petitions.
Q So were you the one that decided which terns to

construe in the District Court litigation?

MR. STAVINOHA: |1'm going to counsel the
wi tness not to reveal the content of any di scussions
wi t h counsel

You can answer to the extent you're able to do
it without revealing the substance of your
communi cations with counsel. But otherwise, |I'd

I nstruct you not to answer.
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THE W TNESS: Pl ease ask the question again.
BY M5. OLI VER

Q Sur e.

Were you the one that decided which terns to
construe in the District Court litigation?

A | can't recall the details of that process. As
| sit here right now And |I'm being perfectly honest
about that. | don't recall that. You know, these are
two different processes, and at the tine that the
decl arations and the constructi on was done back in 2021
or so, | can't recall the details of that process,
except that | recall the I PRs because they're nore
recent. And it seened |ike those were inportant terns
to me at that point in tine.

Q So were you the one that decided which terns to
construe in the | PRs?

MR. STAVI NOHA: Sane caution, Dr. Hilbert. You
can answer to the extent it doesn't revea
communi cations with counsel

THE WTNESS: Yes, | believed that those two
terms were inportant to nmy analysis of the petitions and
the clains in the matter
BY M5, OLI VER

Q Wul d you | ook at your '022 declaration again

And this should be on the sane page, page 39.
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A Page 39, yes. Qops, wait. Let me get to
page 39.
kay. |1'm at page 39.
Q Do you see Footnote 1 on page 39?
A Yes, | see it.
Do you see the second sentence of Footnote 1

that says, "The District Court construed the terns

di sputed by the parties to have their ordinary neani ng"?

A Yes, | see that.

Q And now let's look at the top of this sane
page, paragraph 56 of your declaration

A Yes, | see that.

Q You state in paragraph 56 that you have
interpreted the clains in accordance with the ordinary

and customary neani ng as understood by one of ordinary

skill in the art; is that correct?
A Yes, you read that correctly.
Q Did you al so construe the ternms in the

District Court litigation according to their plain and
ordi nary neani ng?

MR. STAVI NOHA: (Obj ection. Rel evance.

THE WTNESS: | believe so. | believe so. |
mean, as | said before, that was sone tine ago, but |
believe that would be correct. That's the way that |

viewed it.
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BY M5, QLI VER

Q So why did you believe it was necessary in the
| PRs to provide a specific construction of these two
ternms when you were construing the terns according to
the plain and ordi nary neani ng?

A In the petitions, | believe that those two
ternms needed to be construed as | did in |light of the
content of the petitions, Dr. Shubert's declaration, and
in reading clains at the heart of these matters
t hensel ves. And believed that, in ny opinion, | needed
to further define themor construe themat the time that
I was witing these |IPR decl arations.

Q Let's turn a couple pages later in your

decl aration to paragraph 62.

A "' m at paragraph 6-2, 62.

Q And in this section, you are discussing the
term"drill path curvature"; is that correct?

A That's correct.

Q And at the end of this paragraph 62, you state
that the termdrill path curvature in Limtations 1.3
and 13.3 shoul d be construed to nmean an overall

curvature of a given geonetric convergence path; is that

right?
A That's correct. You read that correctly.
Q Wul d you pl ease expl ain what "overal
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curvature" neans.

A In the specifications of the '022 patent and
the '506 patent, it uses, for exanple, overall curvature
to nean, for exanple, average curvature. So while a
drill path m ght have many twi sts and turns, the overal
average woul d be different than individual tw sts and
turns in a given path so the overall curvature, as |
understand the '506 and ' 022 patents, |ook at the
overall curvature but also maxi num or peak curvatures,
dogl eg severity, which is also a curvature, but overall
curvature is also considered. So they have defi ned
several curvatures, one is the overall curvature and the
speci fication uses, as an exanple, average curvature.

Q So | just want to be clear on one point: In
par agraph 62, you say an overall curve in that sentence
that we just discussed; right?

A That's correct.

Q Can you keep a thunb on that page and then flip
over to the end of paragraph 65, this is kind of
| ocated --

A | see paragraph 65. | have it.

Q So toward the top of page 47, you say that a
PCSI TA woul d have understood that the clained drill path
curvature is the curvature of the convergence path as a

whole; is that right?
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A Yes, in the context of the limtations, that's
what | referred to, that a POSI TA woul d understand in
the context of the limtations the patent witers are
referring -- would have understood that the clained
drill path curvature is the curvature of the convergence
path as a whol e.

Q Just to be clear, when you say "as a whole,"
you nean the sanme thing as you neant when you said
overal | curvature?

A Yes.

Q Is overall curvature a termof art that is
comonly used in the oil and gas industry?

A | believe so.

Q So since that's a termof art in the industry
i n your opinion, how woul d soneone cal cul ate the overal

curvature of a path that has nultiple curves?

A | didn't performthat analysis specifically in
this declaration or in these declarations. | was guided
by the response guided -- | was responding to the

argunents put forth in the petitions, IPR petitions, and
In reading the '506 and ' 022 patents cane upon severa
ternms for curvature and specifically the overal
curvature or the average curvature. And | did not nmake
an anal ysis of precisely howto calculate that. And

| -- you would not be able to find that in ny
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declaration. | did not perform an analysis nor have
defined mathematically how to calculate that. That
hasn't -- that analysis has not been perforned yet.

Q But you said the term"overall curvature" is a
termof art?

A It can be -- a termof art in |ooking at an
actual drill path curvature, there are doglegs, there
are bends, et cetera, that can be characterized by
curvature as they have done in the '022 and ' 506
patents. But an overall curvature would be the overal
curvature of a path or a selected path in adrill -- in
a drilled path.

Q So you said that the term"overall curvature"
I's commonly used in the industry; correct?

A | believe so, yes.

Q What unit of neasurenent woul d overal
curvature be nmeasured in?

A Curvature is nmeasured in the change in angle of
the path at two points divided by the Iength of the path
bet ween those two points. And so those units would be
angul ar neasurenent divide by |ength.

Q So since overall curvature is commonly used in
the industry in your opinion, how wuld a POCSITA in the
I ndustry cal cul ate overal |l curvature?

A For exanple, the angles tangent to the ends of
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the path calculated by the length of that path. So you
woul d get a change in angle divided by the I ength of the
path. And there are nmany ways to do that and |I haven't
performed an anal ysis of how that's done for the

pur poses of this declaration.

But inthe -- in the patents thensel ves, they
refer to overall curvature as, for exanple, average
curvature. And so | have not perforned an anal ysis of
how to cal cul ate that specifically, average curvature.

Q So i s your understanding of the term "overal
curvature" based on how that termis used specifically
in the '022 and ' 506 patent?

A | have specific focus on the '022 and ' 506
patents and have construed what that neans in the
context of those specifications. But | recognize that
know ng what | know as a PCSI TA about how a well is
drilled physically and how one cal cul ates things, |
recogni ze that there is an overall curvature.

Q So outside of the context of the '022 and ' 506
patents, is there a standard way to cal cul ate overal
curvature in the industry?

MR, STAVI NOHA: (bject to form

THE WTNESS: There's no -- there's no
standard, | believe. There -- there are many papers

written about curvature, dogleg curvature, drilling
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hori zontal wells, drilling vertical wells and -- and
different engineers and scientists nmay approxi mate and
calculate the curvature over a given path differently.
The overall idea of overall curvature is known,

wel | known. But the -- calculating it may vary from
pl ace to place, fromengineer to engineer. So | don't
believe there is a standard way of doing it. There are
appr oxi mati ons that people conmonly use.
BY M5. OLI VER:

Q So in the context of the '022 and '506 patents,
the only exanple that were given of how to cal cul ate

overall curvature is the average curvature; is that

right?
A In the specifications of those patents, there
are other exanples of -- and | believe that's also in ny

decl aration, of determ ning the peak curvature, dogleg
curvature, and how that nay vary using a concept of a
wi ndow of | ooking at different |l engths of the drill path
and assessing what those val ues are.

Q So specifically focusing on overall curvature
and howit's used in the '022 and '506 patents, are
t here any exanpl es of how overall curvature is
cal cul ated other than the exanple of an average
curvature?

A May | search through ny --
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Q O course. Take your tine.
A -- declaration, and | nmay ask if | can search
through the '022 patent itself.

I"m | ooking for a specific area, specific to ny
decl arati on.

Yes, |I'mon page 49 of ny '022 declaration
Par agraph 68. And if one reads down to the bottom of
par agr aph 68, quote, in Step 606, the peak curvature of
the path is identified, dot, dot, dot, using a defined
w ndow, for exanple, a w ndow spanning a defined nunber
of feet to identify dogleg severity.

And | interpret that to nmean that they, in the
process of that system or nethod 600, Figure 6, the
patent witers specify |ooking at various curvatures by
| ooking at a wi ndow to focus or enlarge the | ength of
that path. So they can -- the smaller -- the smaller it
is, if you ve got -- if that path is very squiggly, the
smal | er that wi ndow captures one of those squiggles as a
dogl eg severity. |If you enlarge that, then you would be
able to get a different value of curvature, as they
explain in -- at or about Colum 11, |lines 30 to 35, and
further, Colum 11, 36 to 40, and so forth.

Q So is it your position, then, that peak
curvature is the same thing as overall curvature?

A In the context of these patents, by -- well,
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no, | think the straightforward answer is no, peak
curvature is not overall curvature. It depends on the
ci rcunstances and the specific exanple, an exenplary
drill path may have -- may be squiggly as |, you know,
termit. And focusing on one of those squiggles wll
gi ve you one curvature. Then if you open -- which would
be associated with one arc of that curve.

And then if you opened that, you may get nmany
squi ggl es and you woul d be | ooking at the peak of all of
those little squiggles, and then if you opened that
further, you would have an overall curvature which is
termed in the -- or as an exanple in the patent average
of that w ndow | engt h.

Q So is peak curvature an exanple of overal
curvature?

A | don't believe so. |If you had -- if you had
constant curvature in a w ndow, peak would be the sane
as the overall, for exanple, hypothetically. But in
general, no. The peak would be different than the
overal | curvature.

Let me specify or correct.

It would have the same units because curvature
I's curvature, change in angle over change in | ength.

But it would not be the sane val ues necessarily.

Q So in a hypothetical situation where the w ndow
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for the peak curvature is the entire path from begi nning
to end, would the peak curvature be the sanme as the
overal | curvature?

A Hypot hetically, | think one could envision sone
circunmstance in which it would be identical, only
nunerically. But that is not the intent, of course.

But that's a -- hypothetically, you could have, for
exanple -- if the window has one arc in it, then the
peak curvature may be the sane as the overall curvature
because it's only got one arc. It's only got one dogl eg

or curve in that window. And then that peak woul d be

the sane as the overall, which would be the sane as the
dogl eg by just focusing on one curve -- curve section.
Q Ckay.

M5. OLIVER So | see the clock and I'mtrying
to be m ndful of our break. W' ve been going for
another hour. Is now a good tine for you to take
anot her ten-m nute break?

THE W TNESS: Sure.

M5. OLIVER So it's 12:14. Let's go off the
record and we will conme back on the record at 12:24.
Does that work?

THE WTNESS: |s that fine?

MR. STAVI NOHA: That work for you?

THE WTNESS: Yes, works for ne.
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MR, STAVINOHA: All right. Sounds good.
(A recess was taken.)
BY M5, OLI VER:

Q Wel cone back, Dr. Hilbert.

A Thank you

Q During the break, did you speak with counse
about the substance of your testinony?

A No, we had no conversation |ike that.

Q Let's go back to paragraph 62 of your
decl aration, the very end of that paragraph.

A Page 447

Yes, |'mthere.

Q So in this paragraph, you provide your
construction of the term"drill path curvature" as
meani ng an overall curvature of a given geonetric
conver gence path; correct?

A Yes. That's correct.

Q Just to confirmthat | understand correctly,
what is your understanding of what overall curvature
means?

MR. STAVI NOHA:  (Obj ection. Asked and answer ed.

THE WTNESS: Per the definition or the
construction that | have suggested, and | construe it to
mean the overall curvature of the entire path not just a

point wwthin it, but the overall curvature. And one
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exanpl e woul d be the average curvature over that path.
But that's the entire path is what that cones down to.
BY M5, OLI VER:

Q Let's consider a hypothetical exanple.

So let's say that a path has two curves, and
the first curve has a curvature of 10 degrees, and the
second curve has a curvature of 20 degrees. Wuld the
average curvature of that path as a whole be 15 degrees?

MR, STAVI NOHA: (Obj ection. Form

THE WTNESS: | haven't perforned that
analysis. | don't want to pull out pencil and paper and
do that math. That's -- that, | think what you are

doing, is an arithnmetic average of those two val ues.
But that assunes that both are constant arcs with no
line in between, straight line in between them
connecting them It would be |ooking like an S, two
curves of each S. And | don't know that that would be
the sane as the overall curvature because |'ve perfornmed
no anal ysis of what they nean, what the patent witers
mean and within the bounds of the intrinsic evidence
what it means by an average.

An overall curvature is an average, an overall
curvature is the overall curvature of the overall path,
convergence path specifically. But how that average is

cal cul ated or how that overall is calculated, | don't
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know. |'mnot prepared to address that. | haven't
performed the analysis. Except as what | read in the
intrinsic evidence in the specification.

BY Ms. OLI VER:

Q So a person of skill in the art reading the
speci fication of the '022 patent woul d not understand
how to cal cul ate an overall curvature?

MR, STAVI NOHA: (Objection. M scharacterizes
t esti nony.

THE WTNESS: No, that's not what | neant.

A person of skill in the art would know how to
go about potentially developing a nethod to cal cul ate
overall curvature. But | think that could vary -- a
met hod for doing that could vary from engineer to
engi neer.

| can think of, as | said before in ny previous
testinmony here, a couple of ways to interpret average, a
coupl e of ways to conpute an average over the distance
or window. But | don't know -- there is an average
specified by the patent witers. But they had not
I npl emented a cal cul ati on procedure. And so one woul d
be left to calculate that thensel ves.

BY M5, OLI VER
Q Dr. Hilbert, 1"'mgoing to share in the chat

w ndow a new exhi bit that you have not seen. So give ne
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just one mnute.

Ckay. | just sent it. Let nme know when you

have that open
A Yes, | have it.

MR. STAVI NOHA: For the record, |I'mgoing to go
ahead and object to this new exhibit based on rel evance,
hear say, authenticity.

M5. OLI VER  Sure.

And | will start by offering the exhibit up,
which is -- this is marked as Exhibit B as a deposition
exhibit. This is an annotated copy of Figure 1 of the
' 022 patent, the annotations have been added by
petitioner's counsel.

(Exhibit B marked for identification.)

BY M5. QLI VER

Q Dr. Hilbert, do you recogni ze the nunber at the
top of this docunent referring to the patent nunber as
9, 865, 0227

A Yes, | recogni ze that.

Q And that's the '022 patent nunber; correct?

A That's correct.

Q And other than all of the annotations added in
color, do you recognize the rest of what is in this
docunent as Figure 17

A O her than the color annotations, | recognize
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that as being Figure 1 of the '022 patent.

What |'mtrying to do here is to rotate it.

But I think we can -- if | can't figure it out, | can --
| can speak to it or testify to it if necessary.

Q Pl ease take your tinme to figure out howto
rotate it. | can't read things sideways, so | don't
expect you to.

A Oh, here we go. That was easy. Ckay.

Yes, | have rotated it. So -- in |landscape.

Q G eat.

Il will just say, again, that all of the
annotations in color have been added by petitioner's
counsel. Do you understand that?

A Yes, | understand that.

Q Typically, Dr. Hlbert, this is sonething what
we would just present to you in person at a deposition.
But since this is a renote context, we have to do this a
little bit differently. Just so you understand.

A That's fine. | understand.

Q So | ooking at this Exhibit B, do you see
Path 118, which has been circled in purple?

A Yes, | see that.

Q How many curves are in Path 1187

MR, STAVI NOHA: (Obj ection. Beyond the scope.

THE WTNESS: In nmy opinion, the rendering that
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I"mlooking at wwth the |ong dashes indicates two
curves. O two sections that are curved.
BY M5, OLI VER:
Q And where are those curves |ocated on Figure --
excuse me, where are those curves |located on Path 118?
MR, STAVI NOHA: (bj ection. Beyond the scope.
THE WTNESS: Cenerally speaking, one to the
| eft and one to the right.
BY M5. OLI VER:
Q Is the first curve located in Path 118 at the
| ocati on where we have added in purple the nunber 118-B?
MR, STAVI NOHA: (Objection. Form Beyond the
scope.
THE WTNESS: That portion appears to have sone
curve from118-B
BY M5, QLI VER
Q And is the second section of curvature in
Path 118 | ocated at what we have marked in purple as
118-C?
MR. STAVI NOHA: Form Beyond the scope.
THE WTNESS: That woul d al so appear to be a
curve segment or section or arc.
BY M5, OLI VER
Q Do you see Path 108, which has been circled in

red?
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A Yes, | do.
Q How many curves are there in Path 108?
MR, STAVI NOHA: (Objection. Form beyond the
scope.
THE WTNESS: It woul d appear that there is one
curved portion, an arc.
BY M5. OLI VER:
Q And is that one curve | ocated at what we've
marked in red as 108-B?
A B, as in bear, or B, as in Brun, yes. There's
a curved section at or near the annotation 108-B.
Q So how woul d a person of skill in the art
nmeasure the overall curvature for Path 1187
MR. STAVI NOHA: (Obj ection. Beyond the scope.
THE WTNESS: |'ve not perforned that anal ysis.
It's -- in the specification of the patent, it gives,

for exanple, the overall curvature, being the average

curvature of that path, 118, for exanple. And | -- as
testified earlier, 1've not perforned an analysis to
determ ne what average -- how you woul d cal cul ate that

average. But it would be the average, the overall
curvature woul d be, for exanple, the average curvature
of that entire path.

There are two curves init. | don't know,

there are many ways of attenpting to approxi mate an
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overal |l curvature or calculate an overall curvature.

And | haven't perforned that analysis. But you would --
given that path, 118, there would be a nunber that woul d
represent an overall curvature that may or nmay not be
the same as the other curves drawn in that path,

hypot hetical ly.

BY M5. OLI VER:

Q So woul d one way to cal cul ate the average
curvature of Path 118 be to take the average of the
curvature of 118-B and 118-C?

MR. STAVI NOHA: (Obj ection. Beyond the scope.

THE WTNESS: | don't know. | haven't
performed that analysis to see if that -- if that would
make sense to ne. It mght to another engineer, but
that -- there are other ways to do that and | haven't

performed that analysis to see which of those nmakes
sense.
BY M5. OLI VER:
Q So let's take a ook at Path 108 in this
figure.
A Yes, | see that.
Q Wul d the average curvature of Path 108 be the
curvature of 108-B' s curve?
MR. STAVI NOHA: Beyond the scope.
THE WTNESS: | don't know. | haven't
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performed that analysis. There would be many ways to
compute or calculate that, and | haven't devel oped an
opinion in ny declaration or declarations on howto do
that, how one would calculate that. So | can't say -- |
don't have an opinion on whether the curvature at 108-B
woul d be the overall curvature.

BY M5. OLI VER:

Q Does the '022 patent explain how to calculate
an average curvature?

A The specifications, as | testified earlier,
have a -- Colums 8 -- or Colums 11, | think it's of
the '022 patent, refers to a procedure for using a
wi ndow. And so they don't provide a -- | can understand
that there is that specification that they use for the
wi ndow for | ooking at the peak curvature and an overal
curvature and a dogleg severity. They provide those
exanples in the enbodinents in the specifications. That
woul d be one way to do it. But |I don't -- | don't know
what goes into calculating that fromthe w ndow.

Q So | ooki ng again at Exhibit B, the annotated
version of Figure 1, would the peak curvature of
Path 108 be the curvature of the curve at 108-B?

MR. STAVI NOHA: (bj ection. Beyond the scope.
THE WTNESS: | don't know. | don't think I

can -- it depends -- it depends on if that arc is a arc
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of constant radius or if it's broken up into several
arcs that have different radii of curvature. And so |
can't speak to whether what would be in that rendering
the peak curvature. Because it may change frompoint to
point on that arc as it's not clear and it's not in

the -- in the patent specification, it doesn't say that
that is a curve of constant curvature or if it has a
vari abl e curvature.

BY M5. OLI VER:

Q So in a hypothetical exanple where a path has
one curve and that curve is an arc of constant radius,
woul d the curvature of that curve be the peak curvature
of that path?

MR. STAVI NOHA: (Objection. Form beyond the
scope.

THE WTNESS: | haven't perforned that
analysis. And -- and it would depend on the -- as
denonstrated or proposed in the specification, it would
depend on the length of that w ndow, whether -- whether
that is the peak curvature, if it was a constant
curvature, | -- it would be just based on this little
hypot heti cal situation. O course, if it's acircle
connected to two lines, an arc of a circle has constant
curvature. But | can't tell that fromthis figure. And

dependi ng on what that w ndow size, | think the
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curvature, the overall curvature may change, the peak
curvature nay change, depending on that w ndow. But,
for exanple, a circle has a constant curvature. That's
about all you can say fromthis.
BY M5, QLI VER
Q Agai n, |ooking at Exhibit B, which is the
annot ated version of Figure 1, do you see Path 1147
A Yes, | do.
Q Does Path 114 contain any curves?
MR. STAVI NOHA: (Obj ection. Beyond the scope.
THE WTNESS: It does not -- it does not appear

to, but it could be a very large arc, but it appears to

be a straight line. | don't -- | do not believe that --
in the specification to the patent, let ne -- let nme do
this. | look -- | don't know that they specify in the

patent that it's a straight line or not. But if | may
have a nonent to | ook for 114.
BY M5. OLI VER:

Q Sur e.

A One of the nice things, of course, is that this
Is searchable. And we don't have to spend all day
reading it. This won't take long, | don't believe. It
will take as long as | need.

As | recall in the patent, having | ooked

through here this tine, | don't see in this
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specification that it is defined as a straight |ine.
But it appears that it may be a straight |ine maybe.
"Il go back to that figure. Ckay.

Q So assuming that Path 114 is a straight |ine,
woul d the overall curvature of that straight |ine path
be zero?

MR. STAVI NOHA: Beyond the scope.

THE WTNESS: By definition, a straight line
has no curvature. And if it's a straight line, then it
woul d have zero curvature hypothetically.

BY M5, OLI VER

Q Let's nove back to the '022 patent itself. And
woul d you mind | ooking at Figure 1 of the '022 patent.

A Figure 1 of the '022 patent, yes, |I'mthere.

Q And this is the sane figure we've just been

di scussing in Exhibit B but w thout the annotations;

correct?
A That's correct.
Q You nentioned earlier today that one possible

way that soneone m ght cal culate an overall curvature is
to l ook at the very beginning point of a path and the
very end point of a path; is that correct?

A That coul d be.

Q How woul d you neasure the degrees fromthe

begi nning of a path to the end of a path?
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MR, STAVI NOHA: (bj ection. Beyond the scope.

THE WTNESS: | haven't perforned that
anal yses, that analysis for these patents. The
specifications don't -- don't limt it to a nmethod about
how you would do that. But it would be the --
generally, fromthe beginning point to the end point.

I s that sonebody's alarm going off or | thought
| heard a siren.

BY M5. OLI VER

Q l"msorry, that's the police driving by outside
ny office. | apol ogize.
A The curvature is defined mat hematically

speaki ng, not within the specification of the patent,

but mat hematically speaking, the change in direction or
change in angul ar direction of the path at -- between
two points. And you calculate, you could calcul ate

the -- what | was speaking to today, was cal culating the
change in angl e between those two points or across those
two points and dividing by the I ength path, generally
speaki ng.

In practice, there would be data that woul d
tell you the inclination and azi nuth neasured at those
two | ocations and you woul d cal cul ate that change in
angle and divide it by the length of the path. That's

one nethod, and there may be many ot her nethods to do
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so.

Q Let's look at Figure 4 of the '022 patent.

A Yes.

Q Do you see that Step 406 in Figure 4 says
identify curvature cost?

A Yes.

Q Is overall curvature the sane thing as
curvature cost?

A | don't know. | don't believe it is. There's
a cost associated with a curvature. It doesn't specify
right there. | believe in the specifications in the

description of 406, they m ght provide that. You can

poi nt e

say so there. |It's -- curvature would be different than

curvature cost, nunerically.

Q

of the '022 patent. And let's |ook at |ine 62.

A
Q

to.

curvature cost addresses"?

A

Q
A

to that, that would be fine. But it doesn't

And just briefly, then, let's |ook at Colum 10

Col umm 10, |line 62.

And this may have been what you're referring

Do you see the sentence that starts with "The

['min the '022. Li ne 527

62. |'msorry.

62.
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kay. And you read "The curvature cost

addr esses" ?

Q Yes.
A Yes, | see that.
Q Wuld you mind -- would you m nd readi ng

starting with that sentence through the end of that
colum for the record?

A "The curvature cost addresses the costs
associated with curves in the path. Such costs" -- oh
|"msorry, to the end of the paragraph?

Q Yes, please.

A "Such costs include ream ng, casing
requi renents, the inpact of friction on later well
segnents and simlar costs. Curvature costs nmay be
viewed as a mxture of friction, inpact, steerage
I ssues, and | aunch penalty."

Q Is that what you were referring to or thinking
of when -- scratch that.

Is this what you were referring to when you
said that curvature cost considers other factors?

A Yes. M own personal know edge as a POSI TA
and, of course, the description in the specification
her e.

Q Thank you

So | would like to next turn to paragraph 57 of
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your declaration. And this is on page 39 if that's
hel pf ul .

A kay.

Q Wuld you -- this is -- scratch that, sorry.

In this paragraph, you're addressing your

understandi ng of the term"offset distance"; correct?

A That's correct.

Q And you state in the first sentence of this
par agr aph that offset distance should be construed to

mean an of fset distance of a geonetric convergence path

relative to the target drilling path; is that right?
A That's correct. That's what | wote.
Q Is it your opinion that a path has only one

of fset distance?
A Yes, it is.
Q Where is that idea reflected in the
construction that we just read?
A My use of the words "an offset distance.”
(St enogr apher interruption/technica
difficulty.)
(A lunch recess was taken.)
BY M5, OLI VER
Q Wl cone back, Dr. Hilbert.
A Thank you

Q During the lunch break, did you speak with
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counsel about the substance of your testinony?

A No, | did not.

Q Thank you

So before the break, we were tal king about the

term"of fset distance"; right?

A | recall that, yes.

Q And you stated that your conception of the term
"of fset distance" neans that there can be only one
of fset distance for each path; is that right?

A That's -- that's correct.

Q So let's turn to the '022 patent if you will.
And let's ook at Colum 13.

A Al right. I'mat -- I'"'mat Colum 13.

Q If you look at Iine 25, do you see that this is
the limtation that we've been di scussing?

A Yes. | believe that is.

Q And do you see it says, "calculating by the
conput er system an of fset distance:?

A Yes, | see that phrase.

Q I s your opinion that a path can have only one

of fset distance based on the use of the word "an" in
this limtation?

A Yes. And ny review of this specification, but
In particular, yes, an offset distance; correct.

Q Can we turn back to Colum 3 of the '022
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pat ent ?
A Yes. |I'mthere.
Q And let's ook at line 2 through 5.
A Yes.
Q Do you see the sentence beginning with, "for

exanpl e, froma distance"?

A Yes.

Q Wul d you pl ease read that sentence for the
record.

A "For exanple, froma distance perspecti ve,

Path 108 has a greater length than Path 116. And mnuch
of that length is farther fromthe Target Path 104 from
the target path of 110."

Q Thank you

So by saying that nmuch of the Iength of a path

Is farther away, does that suggest that different
portions of a path may have different offset distances?

A | haven't analyzed the specifications of the
patent to determne that precisely. Wat | can say is
that the -- since | haven't done any analysis on that,
can't say that there was a thought process that there
were points calculated, and in the end, there's only
one -- in the end of whatever that analysis is, there's
only one offset distance. That's the way that | viewed

t hat .
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Q So can you explain to nme how a person of skill
in the art would cal cul ate an offset distance for a
pat h?

A | would only be able to do that hypothetically.
But in ny opinions, | believe that | express that the
of fset distance is the distance between the convergence
path and the target path. It nay be that it's one --
it's an offset distance. So it's the distance fromthe
end point, | think, in nmy opinion, the end of the path
to the target point, the point at which you are trying
to achieve getting close to or at the target path.

Q Dr. Hilbert, 1'"mgoing to share another new

exhibit with you that you have not seen before. So give

me one mnute and I'Il put that in the chat w ndow.

A Ckay.

Q | just sent it. Let nme know whenever you have
t hat open.

A Actually, | see two newthings | think that are

there. No, that's one -- nmust be ny deposition. The
one fromyou nust be Deposition Exhibit A

(Exhibit A marked for identification.)

THE W TNESS: Let's see.

Yes, | see it.
BY M5. OLI VER:

Q This is an annotated copy of Figure 1 of the
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' 022 patent which has been marked as Exhibit A for
pur poses of this deposition. And the annotations have
been added by petitioner's counsel.

MR, STAVINOHA: |I'mgoing to object to this on
rel evance, authenticity, hearsay.
BY M5, QLI VER

Q Dr. Hilbert, do you see at the top of that file
t he patent nunber U S. 9, 865, 0227

A Yes, | do.

Q And do you understand that's the patent nunber
of the '022 patent?

A Yes, | do. It is.

Q And ot her than the annotations that have been
added in red, do you recognize the rest of Figure 1 as
being Figure 1 of the '022 patent?

A Yes, | do.

Q And you understand the annotations added in red
have been added by petitioner's counsel?

A Yes, | understand that, that you represent
t hat .

Q Do you see reference nunber 104 that's been
circled in red?

A Yes, | do.

Q And that represents the target path; correct?

A. That's correct. As we -- as | testified
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earlier today.

Q And do you see that Target Path 104 has been
annotated with A2 through &?

A Yes, | do see that.

Q Al right. And do you see Path 108 that's al so
been circled in red?

A Yes, | do.

Q And you al so see that Path 108 has been
annotated with Al through GL?

A Yes, | understand that you're representing that
those -- those red nunbers are associated with Path 108.
Q Looking at this annotated version of Figure 1

woul d you pl ease explain how to cal cul ate the offset
di stance of Path 1087
MR. STAVI NOHA: (Obj ection. Beyond the scope.
THE WTNESS: | haven't anal yzed how a proposed
cal cul ation nmethod for determ ning of fset distance. |
interpret or construe as |'ve shown before or tal ked
about before, there is one offset distance between each
of the convergence paths and the Target Path 104. | do
not know and |I'm not prepared to explain the calculation
nmet hod for how that distance is precisely cal cul ated,
just beyond -- beyond the scope of the work that | did
for ny declaration. But in ny opinion, it is one --

it's one offset distance corresponding to sone as yet
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undet erm ned points on the car point or characterizing
t he convergence paths to the target path.
BY M5, OLI VER:

Q s offset distance a standard cal culation in

t he i ndustry?

MR, STAVI NOHA: (bj ection. Form

THE WTNESS: It's a termthat | -- in ny
opi nion, a POSITA woul d understand. It is not a
standard, that is to say the American Petrol eum
Institute and other books one m ght have on well design,
for exanple, may define it differently. But | don't
think there's any standard way to do it. It's left up
to the interpretation of the POSI TA or the engineer.
BY M5. QLI VER

Q So there's no typical way in the industry to
cal cul ate offset distance?

A Not to ny know edge. It depends on the
objective in this -- in this particular case, the
objective is to find the distance between the
convergence paths and the target path. And so dependi ng
on how you want to do that, you could cone up with a
nunber that represents that. But | don't believe that
there is any, quote/unquote, standard nmethod to do that.

Q Does the '022 patent describe how to cal cul ate

of fset di stance?
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A Not specifically in my recollections of reading
it and in nmy declaration is there a specification on how
to do that. It's nerely that it's fromthe convergence
path to the target path.

Q So | ooking at this annotated version of the
Figure 1 that we have as |[Exhibit A, is there an offset
di stance fromwhat we have marked as A-1 to A-2?

MR STAVI NOHA:  Scope.

THE WTNESS: One would only hypothetically
and, for exanple, say that there is a distance between
the Points A-1 and A-2. But | don't know that we are
showi ng a precise location of where A-1 is nor where A-2
IS.

BY M5. QLI VER

Q ["msorry, I'"mnot sure | understood that.

So is A1 in this annotated figure a point on
Path 1087

A | don't know what was in the head of the people
who put those on there. But if you say that it's a
point on Path 104 by definition, there's no -- there's
just the A2 is standing out there in space by itself but
not pointing to a distinct point on the path.

Q So let's assune that Al is a distinct point on
Path 108 and that A-2 is a distinct point on Path 104.

I s that okay?
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A Hypot hetically, we can accept that hypothesis.

Q Ckay.

A O assunption that there are points that it's
representi ng.

Q So woul d the distance between A-1 and A-2 in
t hat hypot hetical represent a distance between Path 108
and Pat h 1047

A It could have a length, yes. A length
connecting two points so it would have a | ength.

Q And let's assune that E-1 is also on Path 108
as a distinct point and that E-2 is a distinct point on
Path 104 as a hypothetical. |Is that okay?

A Hypot hetically, there could be points that you
woul d assune on Path 108 and Path 104 that are on those
pat hs and the coordinates of those would be on those
pat hs.

Q And woul d the distance between E-1 and E-2 be
| ess than the di stance between A-1 and A-2?

MR, STAVI NOHA: (Obj ection. Beyond the scope.
THE WTNESS: Only if you assune that all of
those lines are in two-di nensional space on a flat plane
of paper. Bearing in mnd that it could be three
di mensi ons going into or out of the page. And so then
It would -- it would be inpossible to tell fromthis

rendering which is longer relative to each other.
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BY M5, QLI VER

Q But it would be possible that the Iength of E-1
to E-2 is less than A-1 to A-2?

A If it's defined as in the sane plane, that's
possible to make that interpretation. But it's
i mpossi ble given that | know that drilling paths are
general ly three dinmensional and have anot her conponent
com ng out of the paper. So to make that anal ysis
requi res many assunptions that | can't nake because of
the -- because of that rendering. It's a very, very
hypot heti cal situation.

Q So in a three-di nensional exanple, is it
possi ble to have a set of points on one path -- let ne
start that over.

In a three-di nensional exanple, is it possible
to have a point on a first path and a corresponding
poi nt on a second path where the distance between those
two points is longer than a second point on the first

path and a second correspondi ng point on the second

pat h?

MR, STAVI NOHA: (Objection. Form Beyond the
scope.

THE W TNESS: Hypothetically and theoretically,
yes.
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BY M5, QLI VER

Q So is an offset distance nmeasured in | ength?

A Di stance is generally defined as a length. So
| interpret it as a length; although, | don't think that
the clains limt it to a length. | nean, as we
di scussed in some of these other associated costs, the
cost of an offset length, the cost of curvature,
et cetera, that there could be other definitions for
offset. But if you specify offset Iength or offset
di stance, you would be thinking of a length in sone
measur enent of length and units of |ength.

Q So since it's possible for two paths to have
sections that have different |engths between the two
pat hs, how woul d you cal cul ate an of fset distance in
that circunstance?

MR. STAVI NOHA: (Obj ection. Form
THE W TNESS: Describe what you nean by
"sections."
BY M5. OLI VER:
Q Sur e.
So we can take the exanple that we were
di scussing earlier. So if you can look at this
annot ated version of Figure 1 and | ook at Paths 104 and
108 and assune these are in a three-di nensional space to

account for the situation you were referring to, you
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stated earlier that in the three-di nensional context, it
woul d be possible for the distance between A-1 and A-2,
for exanple, to be longer than the distance between E-1
and E-2; correct?
MR, STAVI NOHA: (bj ection. Form
THE W TNESS: Hypothetically, | stated that
before if it's in two dinmension and giving a set of
assunptions, that could be true.
BY M5. OLI VER:
Q And that could be true in three di nensions as
wel | ?
MR, STAVI NOHA: (bj ection. Form
THE W TNESS: Based on the previous assunption
descri bi ng sections as you have described them yes, you
could -- that would be true. That could be true.
BY M5, QLI VER
Q And so in that circunmstance where that coul d be
true, how woul d you cal cul ate the offset distance
bet ween those two pat hs?
MR, STAVI NOHA: (Obj ection. Form
THE W TNESS: Hypothetically, each of those
| engt hs woul d be different and you coul d conpare those
two | engt hs.
BY M5. OLI VER:
Q And whi ch one of those two | engths woul d be the

THE SULLIVAN GROUP OF COURT REPORTERS

EX1029 / IPR2022-00289 / Page 99 of 152
NABORS v. MOTIVE DRILLING

98


http://www.sullivancourtreporters.com/
http://www.sullivancourtreporters.com/

© 00 N o o b~ w N P

N NN N NN R R R R R R R R R R
O B W N P O © 0 N O O b W N B O

of f set di stance?

A In my opinion that |'ve di scussed previously,
that we don't calculate nmultiple offset distances. You
have one of fset distance that you have defined for the
procedure and the specifications although there's not
really a procedure for doing that as |I've discussed
before. But while theoretically and hypothetically, you
can conpare two -- two points to two points on the

target path and on the hypothetical convergence path.

One woul d have to convert that in some way. | don't
know.

But you -- in the end, you have just one offset
nunber. And how that offset nunber is calculated, I'm

not prepared to opine on because |'ve not done that
analysis. Al | know fromny analysis of the patent is

that it's one nunber characterizing the offset distance

bet ween the con- -- a convergence path or paths and
Tar get 104.
Q Wul d you pl ease hel p ne understand how you

woul d convert the offset distance to be just one nunber?

A No, | can't in this deposition. | haven't
performed that analysis so | haven't, say, nmade an
exanpl e showi ng how that would be calculated. | sinply
haven't done that. Al I'"mdoing within this

declaration is responding to the argunents of the
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petition.
Q So you are construing the term "of f set

di stance" as just one offset distance for each path;

correct?
A That's correct.
Q Are you able to explain how you can determ ne

t he one offset distance?
A Regar dl ess of how you characterize it, |
don't -- | haven't perfornmed an analysis to determ ne
how I would want to, say, calculate it. But regardl ess
of howit's calculated, it's just one offset distance
characterizing that path to the Target Path 104. And
can't, as | sit here today, explain to you how | would
do that. Because | have not done that analysis.
Q Wll, let's look at the '022 patent a little
further, then.
Wul d you | ook at Figure 5-A, please, of the
' 022 patent.
A Yes. | will bring it up.
Figure 5-A  Yes.

Q Do you see Step 508 in Figure 5-A?
A Box 5087

Q Yes.

A Yes.

Q

Do you see it says "identify distance of
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segnent fromtarget path"?

A Yes, | see that.

Q Can you explain how that identification of the
di stance is perfornmed?

A An expl anation would only be exenplary.
Hypot hetical, the specification does not prescribe a
detail ed net hodol ogy for that. But there is a paragraph
for Box 508 that discusses breaking down or breaking
down a path into segnents of length and then identifying
a -- for 508, identify distance of segnent fromtarget
path. 1t does not specify precisely howto do that. It
just says that for each of those segnents, there's an
offset. Didn't say offset distance but there is a
di stance for each of those segnents to the path, target
pat h.

Q Does Figure 5 refer to an overall offset
di stance?

MR, STAVI NOHA: (Object to form
THE WTNESS: No, it doesn't read that in

Figure 5. There's no -- there are no words saying
overal |l offset distance in Figure 5A
BY M5, OLI VER

Q Is there anything in the '022 patent or
'506 patent specifications that explains how to

calcul ate an offset distance of a path as a whol e?
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A | don't believe that there is any description
of -- the two words "overall offset distance" -- the
three words, excuse ne, "overall offset distance," |
don't believe appears. W can |ook. And you can show
me if there is, but I don't believe -- simlar to
overal |l curvature, | don't believe that there is an
overal |l offset distance that | can renenber as | sit
here ri ght now.

Q Let's turn to Colum 13 of the '022 patent,
pl ease.

A Yes, |'mthere.

Q Let's look at |ines 25 through 28.

A Yes. |I'mthere.

Q This is the sane limtation that cane --
contains the term"of fset distance" that we' ve been

di scussi ng?

A That's correct.

Q Do you see the language in this l[imtation that
says "connecting the BHA location to the target drilling
pat h"?

A Yes, | do.

Q What does that | anguage nodify in this
limtation?

A One second. The offset distance. |It's telling

you - -
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Q And why --

A -- fromwhere to where.

Q Why does that nodify an of fset distance?
A It's telling you that there is an offset

di stance. And that offset distance connecting the
bott om hol e assenbly | ocation to the target drilling
path is the way that | read it.

Q Way woul dn't that | anguage beginning with the
word "connecting"” nodify the word "geonetric convergence
pat h"?

A Vell, | guess it's -- | consider it to be --
consider it to be describing the offset distance, which
is a characteristic of the distance between bottom hol e
| ocation, which is on the drilling path, or the
convergence path, and the target path. So, yes, in sone
respect, | would agree that it's nodifying convergence
path, but an offset path is really that one distance.
And I'"'msaying that it's -- they're then show ng what
that distance is connecting. So in a sense, yes, part
of that is the convergence path.

Q | understand. Thank you.

Ckay. Let's turn back to your '022
declaration. Let's | ook at paragraph 105.
A Al nost there.

kay. 105 is at the top of the page on
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page 79.

Q Do you see the first sentence in paragraph 105
t hat says, "A POSITA would not have been notivated to
nodi fy Pirovolou to mnimze deviation from geol ogi c
targets because there is no deviation to mnimze"?

A Yes, | do. | see that. You read it correctly.

Q I s that concl usion based on your reasoning from
two sentences |later that says, "Each of the possible
trajectory calculated in Pirovol ou begins fromthe sane

position and ends at the target"?

A Yes. That's correct.
Q You have read Pirovolou in its entirety;
correct?

A Yes, | recall that | did.

Q And you are confortable testifying about what
Pi rovol ou di scl oses?

A As confortable as | can be, yes.

Q Is it your position that Pirovol ou's paths
al ways intersects the target?

A In Pirovol ou, he discusses two points, A and T.
There are other places in Pirovol ou where he discusses
an internediate point, | believe it is, B, as in "Brun."
So Ato B unspecified and T could be points on those
paths. But his analysis, or at least ny opinion of his

analysis, he is going froma Point Ato, for exanple, a
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Point T. But there could also be an internediary --
i ntermedi ate Point B
Q And your position is that Pirovolou' s paths
al ways intersect the target, whether that's B or T?
MR, STAVI NOHA: (bject to form
THE WTNESS: | would have to take a | ook at
Pirovolou's patent to recall what his definition of that
i nternmediate point is. But his solutions, in ny
opi nion, or paths that he describes go froma point to
anot her predeterm ned point, whether that's Point B or
Point T.
BY M5. OLI VER:
Q So let's | ook again at paragraph 105 in your

declaration. The |last sentence before Figure 3, do you

see that?
A Yes.
Q And do you see it says, "As seen bel ow, each of

optional Trajectory 28 and 30 in Figure 3 bel ow
I ntersects the Target T"?

A Yes, | see that.

Q So is your conclusion that there is no
deviation to mnimze based on this reasoning that the
pat hs al ways intersect the Target T?

A Yes. That's ny concl usion.

Q Wuld you mind pulling up Pirovolou for just a
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m nute? We have not |ooked at it today. It is --

A That's -- go ahead.

Q It is Exhibit 1006.

A kay. | have it. Yes.

Q Wul d you | ook at paragraph 36.

A Yes, I'mthere.

Q Do you see the sentence in the mddle of the
par agraph starting with "as illustrated in this
exanpl e"?

A | see that.

Q Woul d you mind reading that sentence for the
record.

A Yes.

"As illustrated in this exanple, the
Trajectory 28 may have been a traditionally selected and
pl anned path and may have resulted in Wll Bore 2
failing to strike Target T due to the drilling
limtation of the particular installation.”

Q Do you understand that sentence to nean that,
I n sone exanples, Trajectory 28 may not strike the
Target T?

A If it's a trajectory, yes. He's describing
that there may be, hypothetically or exenplary, a
Trajectory 28 being drilled that fails to strike the

Target T.
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Q Let's turn to paragraph 110 of your
decl arati on.

A 110.

Q Are you there?

A. Yes, |'m here.

Q Do you see where you have enphasi zed t he phrase
"total neasured depth of all of the well trajectories”

in this paragraph?

A Yes, | see that.

Q What woul d "nmeasured depth" nean to a person of
skill in the art?

A The length of drill pipe between two points.

Generally, the total neasured depth on the | ength of
drill pipe fromthe surface, where the drill bit or
bottom hull assenbly is at that tine. So it is the

|l ength of drill pipe as opposed to a vertical depth
which is just the depth below the surface as a straight
line rather than a drilling path.

Q Do you see the sentence in paragraph 110 of
your declaration in the mddle of the paragraph that
starts wth "Thus, a POSI TA woul d have viewed"?

A Yes, | see the beginning of that sentence.

Q And do you see the follow ng sentence that
says, "Pirovolou' s nmethod, however, already takes depth

into account"?
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A Yes, | see that.

Q And i medi ately after that sentence, you have
quoted a portion of Pirovolou' s paragraph 31; is that
correct?

A Yes, that's correct.

Q And that quoted portion of Pirovolou's
par agraph 31 refers to depth; correct?

A And we're speaking of the -- within -- within
t he parenthesi s?

Q Yes. That's correct.

A Drilling conditions and formation
characteristics may include data related to fornation
eval uation, properties, comm, drilling neasurenents,
comma, such as depth, et cetera. But yes, such as
depth; correct.

Q So what type of depth neasurenent is it

referring to -- is Pirovolou referring to in that
sent ence?
A | would have to refer to Pirovolou's -- we

woul d need to go to that specific sentence in Pirovol ou
rather than me guessing.

Q Sure. W can do that.

A There's obvious -- there -- go ahead.

Q | was going to say if it's easier for you, we

can turn to paragraph 31 of Pirovol ou.
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A Yeah, | think we -- well, clearly, still up but
let me grab it.
Par agr aph which did you say?
Q It's paragraph 31.
A 31. kay. Hold on one second and I will find

t hat .

Yes, paragraph 31.

It does not specify which depth he is speaking.
It merely says such as depth, drilling conditions, and

formation characteristics may include data related to

the formati on of valuation properties, drilling
nmeasurenents such as depth, tenperature, drilling fluid
pressure, drilling fluid density and drilling fluid

flow, rate of penetration and a nunber of others.

It does not specify in that sentence whether he
I s speaking of total neasured depth or vertical depth.

M5. OLIVER | don't have a | ot of questions
|l eft to cover. But | know that we're approachi ng about
an hour. So maybe let's go ahead and take a break if
that's okay wwth you. And then we can cone back and
hopeful ly wap things up.

THE WTNESS: Certainly.

M5. OLIVER Let's take a ten-m nute break.
It's 2:36 Eastern. Let's be back at 2:46 Eastern.

(A recess was taken.)
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BY M5, QLI VER

Q Wl cone back, Dr. Hilbert.

A Thank you

Q During the break, did you speak with counse
about the substance of your testinony?

A No.

Q Thank you

kay. Let's turn to paragraph 112 of your
decl arati on.

A Yes, | see it.

Q And in the first sentence of paragraph 112, you
concl ude that a POSI TA woul d not have had a reasonabl e
expectation of success in nmaking the conbination;
correct?

A That's correct. That's what it reads.

Q And is that because, as you say in the next
sent ence, Budi man descri bes a conpl ex optim zati on nodel
i nvol ving optim zing an objective function?

A That's correct.

Q Can you explain what an "objective function"

I s?

A An optim zation theory? It's a mathematica
met hod, a function is devel oped having a nunber of
paranmeters or variables that describe the state in

general of a system In this case, the drill pipe and

THE SULLIVAN GROUP OF COURT REPORTERS

110

EX1029 / IPR2022-00289 / Page 111 of 152
NABORS v. MOTIVE DRILLING


http://www.sullivancourtreporters.com/
http://www.sullivancourtreporters.com/

© 00 N o o b~ w N P

N NN N NN R R R R R R R R R R
O B W N P O © 0 N O O b W N B O

the drilling process.

And then you perform essentially approxinmations
of that function or that function itself and taking
partial derivatives of that function to optim ze the
solution to that function given prescribed conditions
which are called constraints.

And so that's what an objective function is,
describe the state of the systemand then you try and
find the optinmal solution fromthat objective function
by a mat hemati cal process of taking partial derivatives,
according to constraints, solving it according to
constraints.

Q So are objective functions comonly used to
sol ve optim zation problens such as m nimzing costs?

A Reasonably often. It is a mathematica
technique. Optimzation is a broad category of
mat hemat i cal subjects. And optim zation theory can be
used for optimzing cost or optim zing strength of a
material or many other things. Optimzing a certain
desired result.

Q So what makes Budi man's use of an objective
function so conplex as you say in paragraph 1127

A Vel |, in Budiman, he has many paraneters that
go into that objective function. Sone of those

paranmeters in particular, or enbodinents as | understand
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readi ng Budi man, may be based on probability and the
statistics of data or it would be called a stochastic
met hod to characterize uncertainties.

So while a POSI TA m ght understand the use of
an objective function and the use of optim zation
theory, trying to determ ne, fromreadi ng Budi man, how
that mght apply to or present a notivation to conbi ne
or nodify Pirovolou, | think, in ny opinion, would be
difficult and would | ack a reasonabl e expectation of
success fromreading his patent.

Q | see.

So woul d you | ook at Budiman, if you will.

That's Exhi bit 1005.

A | have it up on ny screen

Q Wul d you | ook at the bottom of Columm 4
begi nning with the sentence that says "these
uncertainties.”

A | see that, yes, at the bottom It begins with
"these uncertainties."

Q I"mgoing to read the sentence, nake sure
just read it correctly.

"These uncertainties and the well trajectory
evol ve over tinme and can be considered directly within
an optim zati on nodel which may include a Markov

deci si on process-based nodel otherw se known as a
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stochasti c dynam ¢ programr ng nodel, SDP."
Did | read that correctly?

You read that correctly.

O

Is this what you were referring to a m nute ago

when you said "stochastic"?

A Yes, that's correct.
Q kay.
A That's where | was referring to stochastic.
Q | just wanted to make sure | understood that
wor d.
I n your opinion, would a person of ordinary
skill in the art know how to conpare di stances between

poi nts on two paths?

MR. STAVI NOHA: (Obj ection. Form

THE W TNESS: Repeat the question, please.
BY M5, QLI VER

Q Sur e.

I n your opinion, would a person of ordinary
skill in the art understand how to conpare distances
bet ween points on two paths?

MR. STAVI NOHA: (Obj ection. Form

THE WTNESS: Well, we don't -- you haven't
defined in general what path is. But | would expect a
POSI TA or sonebody skilled in the art that has a

mechani cal engi neering or petrol eum engi neering to have
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taken a course which teaches them how to cal cul ate

di stances between points. And whether those are on two
different curves or paths, as we will call it, would be
sonmet hing that I woul d expect sonebody to know how to do
i f they have that degree, bachelor's degree in math --

i n mechani cal and petrol eum engi neeri ng.

BY M5. OLI VER:

Q So let's take a ook for a mnute at
Exhi bit 1014, which | shared with you earlier today.

A Yes, | have it up.

Q Wul d you | ook at page 213. And if you're
| ooki ng at the PDF version, that's PDF page 44.

A kay. 1'Il go there.

Page 44, yes, | see it.

Q Are you famliar with this Exhibit 1014?

A CGenerally, yes. O course, | have revi ewed
this docunent before. But, yes, I'mfamliar with
Landmar k and sonme of their products.

Q Are you famliar with the software that's
di scussed in this user guide?

A CGeneral ly, yes.

Q Is that software sonething that soneone
planning a well path would have used to assist with
their well path planning?

A. | believe so.
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Q Wul d soneone using that software have relied

on this user guide to understand how to use that

sof t war e?
A |"msorry. Ask that question again.
Q Wul d soneone using the Landmark software have

relied on this user guide in Exhibit 1014 to understand
how to use the software?

A | believe so. If | interpret your question
correctly, if an engineer is using the software and he
has a question in his mnd about how to use the
software, he goes to the user guide. So, yes, this
woul d be used to assist a person using the software to
use it effectively and correctly.

Q So | ooki ng at page 213 of this docunent that we
just pulled up --

Yes.

-- do you see that -- I"'msorry.

> O »

Yes, | see it.

Q Do you see that the title of this page is
"Viewing A Proximty Report"?

A Yes, | see that.

Q And do you agree that this proximty report
measures the distance between two well paths?

A Fromrevi ewi ng the docunent, that's ny

under st andi ng, yes.
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Q Let's switch now back to your '022 declaration.
I"msorry to nmake you junp around.
A '022. No, that's fine. However you want to do
this.
kay. |I'mthere.
Q Can we | ook at paragraph 123 of your
decl arati on.
A Yes, | will get there.
kay. |I'mthere.
Q Do you see Figure 1-B from Budi man that you
have included in this paragraph?
A Yes, | do.
Q And do you see the variable called "drilling
time" in Figure 1B?
A Yes, | do.
Q And do you see the arrow pointing from
"drilling time" to "cost"” in Figure 1-B?

A. Yes, | do.

Q So is it your understanding that the arrow
means that drilling tinme influences the cost of drilling
a well?

A Yes, it's not the only thing that -- that
drives the cost of drilling a well. Drilling tine is
one of -- as you can see in this spider chart, 1'Il cal

It a spider chart, is one of many, many paraneters or
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many, many influences on the cost. But drilling tine is

one of them

Q So based on your experience in the industry,
how does drilling time influence the cost of drilling a
wel | ?

A The -- for exanple, the rig -- an operator nost

frequently rents the rig froma rig conpany, and that is
rented or |leased at an hourly rate so the |onger you're
drilling, the higher the cost to rent that rig would be
an exanple of howdrilling tinme would influence the
cost .

Q Let's return to the Budi man patent if you will,
Exhi bit 1005.

A Yes, I'mthere. 1t's open.

Q Wul d you pl ease | ook at Columm 6 starting at

A I"m | ooking at it.

Q Do you see the sentence beginning with "each
time one"?

A Yes, | do.

Q Wul d you m nd readi ng that sentence and the
sentence right after it for the record.

A Yes.

"Each tine one or nore paraneters is changed,

new candi date solution is generated and an objective
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score is calculated. bjective score may be cost,
stability of success, total tinme to drill the well,
et cetera.”

Q Thank you

Do those two sentences nean that the total tine

to drill the well is being cal cul ated?
A | don't know that | can say definitively that
it's being calculated -- repeat the guestion one nore

time, please, make sure | answer the correct question
Q Sur e.
Do those two sentences that you just read nmean
that the total time to drill the well is being
cal cul at ed?
A I n ny understandi ng, Budiman is, as we
di scussed a nonent ago, constructing this objective
function in which tine may -- drilling tine may be one
of the variables in that objective function. And so
that objective function and the variables within it are
constrained to neet certain paraneters, |ike curvature,
nore time, nore costs, or rate of penetration or -- or
operating time of punps, et cetera, et cetera. So those
many, many paranmeters are in.
Subj ect to those constraints, one of the
obj ective scores within that set of constraints may be

cost. Sotone, it's not -- that's -- that's part of
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overal |l structure of the function -- governing function.

But it's not calculating -- it may not be, in ny
opinion, calculating the tine for each of the -- of a
drill path. It just conmes out with a cost based on

t hose constraints.

| don't think Budi nan says that he's
calculating the cost of each and every path. [It's just
an output fromhis system his nethod using that
stochastic dynam ¢ nethod of the objective function.

The result of that objective function is a path
that can neet cost constraints and a nunber of other
constraints.

Q So | ooking at those two sentences that you read
in Colum 6, lines 2 through 6, what does the word
"obj ective score" nean?

A | don't know. | would have to search this
patent again to remnd nyself if he defines "objective
score.” That wasn't part of ny analysis.

| amcertainly aware of people having scores

to -- to rank certain values of variables. But | don't
know exactly what he neans by "objective score." W
woul d have to look. If you can -- if you would like to
direct me to an area that defines it, | don't recall

But | think | understand what he's getting at generally.

Q Let me just direct you to Colum 2 of Budi man
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starting at |line 18.
A Colum 2, line 18.
Yes, | see that.
Q And would you just -- this is a |long paragraph.
So would you just take a nonment to read lines 2 --
sorry -- Colum 2, lines 18 through 31, and |l et ne know

when you' re finished.

A kay. 1've read that.
Q So do you see in that paragraph, there are
three concepts: One, a decision -- excuse ne, one,

deci sion variables; two, constraint equations; and
three, an objective function?
A Yes, | read that.
Q Can you hel p ne understand where the total tinme
to drill the well fits into those buckets?
MR. STAVI NOHA: (Obj ection. Form
THE WTNESS: One of the decision variables in
I[tem1 mght be tine, drilling time, or total drilling
time in theory. For drilling the path that he is trying
to solve for.
Time may appear in the constraint equations.
It may constrain the amount of tinme that you want to
drill. And of course, the objective function may
have -- may be dependent upon a tinme, such as drilling

time. So tinme would be in there in sone form or
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another -- in some formif the user decides to use
drilling time as one of the variables to solve for and
constrain.

BY Ms. OLI VER:

Q And so where does the concept of an objective
score that we saw in Colum 6, where did that fit into
the concept of decision variables, constraint equations,
and then objective function?

MR, STAVI NOHA:  Form

THE WTNESS: | don't recall, as | sit here
ri ght now, seeing the objective score defined in here.
| would only be speculating if | said | did.
BY M5. OLI VER:

Q Let's just return briefly to Colum 6.

So do you agree with nme in Colum 6, |ine 4,
t hat Budi man says an objective score is cal cul ated?

A Yes, | agree that that's what it reads. It
reads at line 4, an objective score is cal cul at ed.

Q And do you agree that the foll ow ng sentence

says, The objective score may be cost, probability of

success, total time to drill the well, et cetera?
A Yes, you read that correctly.
Q So the total time to drill the well is -- can

be an objective score?

A Yes, that woul d be my understanding of the
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sentence. It would be one of many objective scores, but
total time to drill the well could be one.
Q kay.

M5. OLIVER darke, | think that nay be al
the questions | have. Wuld it be okay if | have just
about five mnutes to | ook through ny notes and make
sure |I've not m ssed anything?

MR. STAVI NOHA:  Sure.

M5. OLIVER Let's go off the record now at
3:13 Eastern and we will conme back by 3:18.

(A recess was taken.)

M5. OLIVER Let's go back on the record.

I"'mfinished with ny set of questions so at
this tinme, | have nothing el se to ask.

THE WTNESS: Thank you.

MR. STAVINOHA: If you will give us about
15 mnutes, let ne take a look at nmy notes and we w ||
see if we have any questions for Dr. Hilbert.

MR. BOAMSER  That sounds good. So what tine is
that, 3:34 Eastern?

MR, STAVI NOHA: Let's say 3:35 Eastern.

MR. BOAMSER: Al right. See you then. Thank
you.

(A recess was taken.)

MR, STAVINOHA: Al right. W are ready to go
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back on the record whenever everyone el se is.

M5. OLIVER W are ready.

MR, STAVINOHA: Dr. Hilbert, thank you for your
tinme today. W have no further questions. W can go
of f the record.

THE W TNESS: Thank you.

THE STENOGRAPHER: | just have to ask if there
are any other pertinent matters or stipulations that you
need on the record?

MR, STAVINOHA: We will reserve the right to
read and sign. Oher than that, no stipulations from
us.

THE STENOGRAPHER: Thank you.

(Di scussion held off record.)

FURTHER EXAM NATI ON
BY M5, QLI VER
Q Dr. Hilbert, when | cane on the record earlier
on ny first session, | forgot to ask if you had spoken
wi th counsel about your testinony during the break
earlier today.
A No, we did not.

M5. OLIVER Al right. Thank you very nuch.

| also want to say thank you very nuch for your
tinme today. |It's been a pleasure talking to you.

THE WTNESS: Thank you very nuch.
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M5. OLIVER  Thanks. W can go off the record.

(Deposition was concluded at 2:37 p.m)
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Not e:

exact words you want to add.

your testinony,

del et e.

form

DEPONENT' S CHANGES OR CORRECTI ONS
| f you are adding to your testinony, print the
If you are deleting from
print the exact words you want to

Specify with "Add" or "Delete" and sign this

DEPCSI TI ON OF:
CASE:
DATE OF DEPCSI Tl ON:

L. BRUN HILBERT, JR, Ph.D., P.E
NABORS DRI LLI NG V MOTI VE DRI LLI NG

JANUARY 6, 2023

PAGE

Deponent's Si gnature

LI NE

CHANGE/ ADDY DELETE/ REASON

Dat e
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Decl aration Under Penalty of Perjury

I, L. BRUN H LBERT, JR, Ph.D., P.E, the
W t ness herein, declare under penalty of perjury that |
have read the foregoing in its entirety; and that the
testinony contained therein, as corrected by ne, is a
true and accurate transcription of ny testinony elicited

at said tine and pl ace.

Executed this ___day of 20, at

(city) (state)

L. BRUN HI LBERT, JR, Ph.D., P.E
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State of California )

County of San Di ego )

I, LYNETTE M NELSON, CSR No. 11585, RPR, CRR
CCRR, CRG duly licensed and qualified in and for the
State of California, do hereby certify that there cane
before ne on the 6TH day of JANUARY, 2023, via renote
vi deoconf erence technol ogy, the foll owi ng named person
to-wit L. BRUN H LBERT, JR, Ph.D., P.E., who was duly
sworn to testify the truth, the whole truth, and nothing
but the truth of know edge touching and concerning the
matters in controversy in this case; and that he was
t her eupon exam ned under oath and his exam nation
reduced to typewiting under ny supervision; that the
deposition is a true record of the testinony given by
t he wi tness.
| further certify that pursuant to FRCP Rule
30(e) (1) that the signature of the deponent:
(X) Was requested by the deponent or a party
before the conpletion of the deposition;
( ) was not requested by the deponent of a
party before the conpletion of the deposition
| further certify that | amneither attorney or

counsel for, nor related to or enployed by any of the
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P
)

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

parties to the action in which this deposition is taken,
and further that I amnot a relative, enployee of any
attorney or counsel enployed by the parties hereto, or
financially interested in the action.

CERTI FIED TO BY ME on this 12TH day of JANUARY,

il

LYNETTE M NELSON,
CSR No. 11585, RPR, CRR, CCRR,
CRG REALTI ME SYSTEMS ADM N.

2023.
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