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ORAL AND VI DEOTAPED DEPGSI TI ON OF
ROBERT SCHAAF, produced as a witness at the
I nstance of the Defendant and duly sworn, was
taken in the above-styl ed and nunbered cause
on June 29, 2022, from9:02 a.m to 2:47 p.m,
bef ore KATERI A. FLOT-DAVIS, CSR, CCR, in and
for the State of Texas, reported by machine
short hand, pursuant to the Federal Rul es of
Cvil Procedure and the provisions stated on

the record herein.
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tayl or. evans@oganl ovel | s. com

JAY YATES, ESQ

Patterson & Sheridan LLP

24 Greenway Pl aza

Ste. 1600

Houst on, Texas 77046

] yates@at t er sonsheri dan. com

FOR THE DEFENDANT:

DAVI D TOBI N, ESQ

Baker Botts L.L.P.

2001 Ross Avenue

Ste. 900

Dal | as, Texas 75201-2980
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Al so Present:
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5
PROCEEDI NGS

THE VI DEOGRAPHER: W are on the
record on June 29, 2022, at
approximately 9:02 a.m, Central Tine,
for the renote video deposition of
Robert Schaaf in the matter of U S Well
Services, Inc., versus Halliburton
Conpany.

My nane is Jacob Figueroa. | am
t he vi deographer on behal f of Lexitas.

W11l counsel please introduce
t hensel ves for the record, who they
represent, beginning with the party
noti cing this proceedi ng.

MR TOBIN:. This is David Tobin
from Baker Botts on behalf of Petitioner
Hal | i burton Energy Services, Inc.

Also with me on the line is Brendan
Shen.

MR. EVANS: This is Taylor Evans
fromthe law firm of Hogan Lovells on
behal f of patent owner, U S. Well
Services, LLC

Also onthe line with ne is
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6
Jay Yates from Patterson and Sheri dan.
THE VI DEOGRAPHER: W I | the court
reporter please swear in the w tness.
(Wtness sworn.)
ROBERT SCHAAF,
havi ng been first duly sworn, testified as
fol | ows:
EXAM NATI ON
BY MR TOBI N
Q Good norning, sir.
A Good nor ni ng.
Q Coul d you pl ease state your full
name and address for the record.
A Robert Schaaf, S-c-h-a-a-f, 607
Frankfort Avenue, Huntington Beach, California
92648.
Q Thank you, sir.
MR TOBIN:. | didn't hear it on the
read on, so just so the record's clear
and fol ks know, the deposition is being
taken simultaneously in | PR2021- 01032,
2021- 01034, 2021-01036 and 2021-01038.
Q (BY MR TOBIN) M. Schaaf, do you
www.LexitasLegal.com/Premier Lexitas 888-267-1200 Page 6

HALLIBURTON EXHIBIT 1052
Halliburton Energy Services, Inc. v. U.S. Well Services, LLC, IPR2023-00558, Page 6



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

Halliburton Energy vs Robert Schaaf
U.S. Well Services June 29, 2022

.
under st and that video and audi o of the

deposition is being recorded today?
A Yes, | do.
Q G eat .
"1l try to ask clear questions,
but if there's an audio delay or if you don't
understand the questions, just let nme know and
| can repeat it or try to clarify it.
And if you need a break, just |et
us know and we can go off the record.
Again, this isn't a marathon, so

"1l try to take breaks every hour. So if you

need one nore frequently or -- that's fine.
Just let nme know and we'll -- we'l|l take a
br eak.

A Ckay.

Q Sir, do you understand you've been
sworn to testify truthfully to the best of
your ability, just as if you were in a court
before a judge or a jury?

A Yes, | do.

Q | s there any physical or other
condition that would prevent you from giving
truthful and accurate testinony here today?

A No.
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8
Q And | think I recogni ze the

artwork, but where are you physically |ocated

ri ght now?

A At Patterson Sheridan's offices in
Houst on.

Q | s there anyone else in the room
wi th you?

A Tayl or Evans is.

Q Anyone el se?

A Nope. That's it at the nonent.

Q | f anyone el se joins the room --
just because we're all on video and can only
see a limted view of things, if anyone el se
joins in the room wll you let nme know?

A Yes. | can do that.

Q Thank you.

Sir, did you bring any notes or
ot her docunments with you to the deposition?

A Not -- not that |I'mgoing to use.
| just have ny back- or ny case where | have
my conputer and stuff.

Q Ckay.

And if there's a docunent you need
to reference that's on there, just let nme know

and we can take a break and access that.
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9
Sir, | see you're on video, so

you' re using sonme kind of conputer
s this your own personal | aptop?

A No.

Q Is it a-- afirmlaptop that
you're borrowi ng from Patterson Sheri dan?

A | -- | assune so. | haven't been
told that specifically.

Q So the deposition is being
conducted over a Zoomlike interface.

"1l -- when we get to an exhibit,
or if you need an exhibit, just ask for it.
"Il drag it into the Chat w ndow here.

You'll then have the ability to
download it, and it will nost likely be a PDF
file. You can scroll through it, read
what ever pages you want, skip around, just
|l i ke you woul d any docunment on your conputer.

Cenerally, do you understand how
t hat wor ks?

A Cenerally, yeah. It's always a
vi deo chal | enge t hese days, so..
Q Under st ood.
|f there's any access- -- any

difficulty accessing any of the docunents,
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just let me know and we'll -- we'll get that
resol ved.

A Ckay.

Q Can you sunmari ze your educationa
background, please.

A Yes.

| graduated fromthe University of

Southern California wwth a degree in chenica
engineering. | -- since that time | took
graduat e busi ness classes at Cal State
Bakersfield. And then also |I've taken endl ess
courses, industry courses, related to the oi
and gas industry and other types of things
that are sonehow related to -- to work.

Q Wien was the first tine you ever
visited a hydraulic fracturing site?

A Probably 1981

Q Well, that's definitely before |
visited a hydraulic fracturing site.

Si nce then, how many hydraulic

fracturing sites would you estinmate you
visited?

A Probably in range of 50 to a
hundred, but that's just a guess.

Q So as a ballpark estimte, you' ve
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vi sited about 50 to a hundred hydraulic

fracturing site over your career?

A Yes.

Q Have you ever been to an electric
hydraulic fracturing site?

A No.

Q What is your understandi ng of what
an electric hydraulic fracturing is?

A Well, that's where they use
el ectrical equipnment for all the operations.

Q Wul d there be any di esel equi pnent
on an electric hydraulic fracturing site?

A. Well, there could be, but that's --
it's all relative to what the situation is.

Q What do you nean by that?

A Well, there -- there could be
things that -- where other equi pment from
ot her conpani es cone to support it that could
have diesel with it.

Q What ot her equi prent woul d have --
could have diesel with it on an electric
hydraulic fracturing site?

A Well, you could have trucks that
have it. You could have, potentially, punps

for other operations and punps for other well
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site operations that are involved with the

fracture but -- fracturing but aren't doing
the fracturing work itself.

Q So if -- if there's an electric
hydraulic fracturing site, why would there be
di esel punps for other operations?

A Just because of the nature of
the -- the -- what you have to do in an oi
field, is that there's all kind of things
going on at a well during the well operations,
and sone of them m ght require bringing
equi pnent i n.

Q |s there any exanples you have in
m nd about diesel punps on an electric
hydraulic fracturing site?

A Well, for instance, you m ght need
some nore water brought to the site, and a
truck -- a diesel truck would bring that water
to the site.

Q Are you famliar with a punp down
punp?

A Yes.

Q Are you famliar with diesel punp
down punps?

A. Yes.
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Q What are sone of the reasons why a
di esel punp down punp woul d be used on an
electric hydraulic fracturing site?

A Because you -- there would be a
nunber of potential reasons, but one of them
m ght be just that you want -- you don't want
to use the electric punps for that operation,
or also you don't have the capability -- in
some instances, have the capability of doing
t hat .

Q Are there any other reasons?

A There coul d be endl ess reasons,
dependi ng on the situation, because each --
each well site -- each well is different and
potentially it could do fractures in many
di fferent ways.

So you can be dealing with many
different types of equipnent that could be
going down a -- a well.

So with that, it would depend on
the situation itself and why you woul d be
needi ng an extra punp or needing sonething to
do that -- that work.

Q So for certain situations there are

advant ages to using diesel punp down punps

13
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14
over electric punp down punps?

A Coul d you repeat that?
| didn't get the first part of that
guesti on.

Q So there could be advantages for
usi ng di esel punp down punps even if you have
an electric hydraulic fracturing site?

A It woul d depend on the situation.
In certain situations, yes, there could be
advantages. In certain situations it wouldn't
be advant ageous.

Q So you understand that the
US Wll patents date -- purport to date back
to 2012; is that right?

A Yes. That's mny understandi ng.

Q By -- by 2012, do you consi der
yourself to have been at |east a person of
ordinary skill in the art?

A Yes.

Q Over the course of these
proceedi ngs, you've reviewed several filings
from-- or declarations fromDr. Robert
Dur ham correct?

Yes.

Q Al right.
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Do you consider to himto have been
a person of at least ordinary skill in the art
by 20127

A Yes.

Q By 2012, what kind of hydraulic
fracturing technology units or operations have
you personal |y worked on?

A Coul d you repeat that question? |
don't know quite what you...

Q By 2012, what kind of hydraulic
fracturing technol ogi es have you personally
wor ked on?

A | guess | -- 1'd have -- you would
have to be a little nore definite with that
guestion. That doesn't -- that's -- | don't
really know what you're getting at there.

Q By 2012, did you have experience
with fracturing punps?

A Yes.

Q By 2012, did you have experience
with notors to drive hydraulic fracturing
punps?

A " m not sure.

Q By 2012 did you have experience

with blenders on fracturing sites?

15
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A Yes.
Q Are there any other units you've
personally worked on by 2012 related to
hydraul ic fracturing?
A When you say "any other" types,
what -- | don't know what you nmean by that.
Q You don't understand what a -- a
unit is on a fracturing site?
A A what ?
Q A unit.
A That's a very vague term | don't
under stand what exactly you nmean by that.
Q So did you -- by 2012, did you have
any experience with sand units?
A When you say "sand units," | --
that's not a very specific term That's -- to
me, that just neans that you can -- it's --
it's dealing wwth the sand itself.
But there's all kinds of ways to
deal with sand, you know, things that are
dealing wth the sand.
Q So let me ask a different question.
By 2012, have you designed -- had
you desi gned any systens for hydraulic
fracturing?
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A | guess | would ask what do you
mean by "design."
Q Do you have an understandi ng of
what the word "design" nmeans, as an engi neer?
A Yes, | do.
But what | will say is |I've worked
with the design of them but -- and so -- but
| don't knowif -- if that would answer your
guesti on.
Q When you say you've worked wth the
design of them you' ve worked with the design
of what?
A Hydraulic fracturing systens that
would -- for -- for specific purposes.
And | guess --
(Si mul t aneous speaki ng.)
Q What - -
A -- | should add that when a person
wor ks on the design, there's usually nmultiple
peopl e working on the design. So it's not
just one person that's designing it. It's
mul tiple people in various different
capacities.
So what your definition of "design"
Is, is probably different than what ny
www.LexitasLegal.com/Premier Lexitas 888-267-1200 Page 17
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definition of "design" is, or what it would
mean.
Q What's your definition of "design"?
A A person who's involved in the --
in the setup of an operation.
Q Ckay.
Have you been a person involved in
the setup of an operation of fracturing punps
on hydraulic fracturing sites?
A |"ve been involved in the setup
of -- of fracture -- fracturing jobs, yes.
Q Have you been a person who's
i nvolved in the setup of generators on a
fracturing site?
A Yes.
Q Have you been a person involved in
the setup of trailers on hydraulic fracturing
sites?
A Yes.
MR TOBIN:. | want to discuss with
you sone basics of hydraulic fracturing.
And for that I"'mgoing to add an exhibit
to the chat w ndow.
This is previously marked as
Exhi bit 2005.
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(Exhi bit No. 2005 Previously
Mar ked. )
MR TOBIN. And this is a
decl aration you submtted for the '410
and ' 601 patents.
And |l et nme know when you have it.
THE WTNESS: Ckay.
W might need a little bit of help
in here.
O -- |1 do have the declarations in
front of me, or | could access them on
paper if that woul d be hel pful.
MR. TOBIN: \Whatever is easier for
you.
THE WTNESS: Uhm .
Q (BY MR TOBIN) And just to nake
sure we're tal king about the same one, this is
an exhibit that's marked Exhibit 2005 in the
| ower right-hand corner on the cover.
In the center of the page it says,
"Patents: 9,410, 410 and 8, 789, 601."
A Yes. Yeah. It's U S Wll
Services Exhibit 2005. Yes, sir.
Q kay.
s that the one you have in front
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of you now in paper?
Yes.
Q G eat .
Can you also see it on the screen?
A Yes.
Q | s what's shown on the screen, when
" m | ooking at Exhibit 2005, does that match
what you see in paper in your version?
A It looks |ike it does, yes.
Q G eat.
| n your paper version, are there
any notes in there, or --
(Si nul t aneous speaki ng.)
A No.
Q -- highlighting?
A No.
Q So -- very good.
This is -- Exhibit 2005 is an
exhibit -- is a declaration you signed and
subm tted?
A Yes.
Q | f you | ook at what's | abel ed
print page -- at the bottomright corner, do
you see how there's Page X of Y?
A Where are you | ooking at?
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Q At the bottomright corner of the
cover it says, "Page 1 of 45."
A Yes.
Q G eat .
| f you go to Page -- go to Page 35
of 45.
A Ckay.
Q | s that your signature on
Oct ober 12th, 2021?
A Yes, it is.
Q Ckay.
Just to nake sure we're | ooking at
t he sane thing.
So let's go to Page 15 of 45.
A Ckay.
Q Do you see a -- do you see a
section called, "Technol ogy Background"?
A Yes.
Q And this was a section you drafted
to help give the judges an understandi ng of --
of sone of the basics of fracturing
t echnol ogy?
A Yes.
Q And | ooki ng at Paragraphs 39, 40
and 41, here again you are drafting this to
www.LexitasLegal.com/Premier Lexitas 888-267-1200 Page 21
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gi ve the judges a background of sone of the
technol ogy that cane before the U S. Wl
patents, correct?
A Yes.
Q The -- Paragraphs 39 to 41, this is
t echnol ogy background that woul d have been
wel | -known to a person of skill in the art
before 2012, correct?
|"msorry, 39 and 40.
A Yes. Paragraphs 39 and 40 woul d be
known by POSI TAs, yes.
Q Sorry.
And you -- | think | heard you
term-- use the term"POSITA " P-O-S-1-T-A
You understand that to be short for
a person of ordinary skill in the art?
A Yes.
Q Ckay.
So do you see on Page 16 of 45
there's a graphic, or a diagranf
A Yes.
Q Wth the caption: "Schematic
di agram of wel | bore above gas bearing
formation"?
A Yes.
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Q Describe for me at a high | evel why

you included this figure in your declaration
and -- and what -- what you were intending to
show with it.

A Well, it schematically shows what
you are doing during a fracturing job and
what -- what's actually happeni ng downhol e,
and the general idea of the results that you
get fromdoing a fracture job.

Q Wul d you agree that in order to
performhydraulic fracturing, it is necessary
for the fluid that is punped into the well bore
by the fracturing punps to flowinto the
formati on and cause the fracture?

That's just what hydraulic
fracturing is?

A Yes. The fluids crack or fracture
t he formati on.

Q And that basic process of just
fluid punped into a wellbore, flowng into a
formati on and causi ng cracks, that was known
bef ore 2012, correct?

A Yes.

Q That same process was true whet her

t he punps were powered by diesel or powered by

www.LexitasLegal.com/Premier Lexitas 888-267-1200 Page 23
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el ectric notors, correct?

A Yes.

Q So this is part of the basic
concept in hydraulic fracturing.

How does the fluid get fromthe

wel | bore into the formation?

A Fromthe well bore into the
formation?

Q Yes.

A Wll, it's -- it's flow ng down the
wel | bore at high pressures and then it
enters -- once it gets there to the fornmation
it enters the formation either through -- in
sone cases, they've been open hole, and in
nore recent cases, nost of the wells nowadays
they perforate the wells, which it goes
through a hole in casing that's down there.

Q So the two processes you just
menti oned, entering through an open hole or
t hrough perforation in casing, were both of
t hose known before 20127

A Yes.

Q So | want to ask you a few nore
guesti ons about the perforation in the casing

way in which fluid enters a -- the formation.

24
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A perforation is a hole in the
casing, correct?
A Yes.
Q Usually the hole is shot through
t he casing by a shape charge?
A It's shot by a -- a perforating
gun, yes.
Q And that process was in use well
bef ore 2012, right?
A Yes.
Q The perforation in the casing acts
as an orifice that opens the wellbore to the
formation?
A Yes.
Q Then the perforation -- using a
perforation gun to provide an orifice for
fluid to enter the formation, that was
wel | - known t echnol ogy by 2012, right?
A Yes.
Q Looking at the picture in
Par agraph 39 of your declaration, can you
descri be where the perforations and fluid
entering the formation is shown in that figure
on Paragraph 39?
A Ckay. You nean the -- the thing
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that's on the sane page as Paragraph 40, that

di agr an?
Ckay.
Q Yes, sir
A Just so we're nmaking sure we're on
the sane page. Yes.
| f you go down to where it says

"gas bearing formation" on the picture, and

you | ook and you see where there's, |ike,
little vertical lines at various points al ong
that run, that's the -- where -- that's casing
t here.

The perforations would be at

each -- that intersect where the up and down
| ines and the horizontal l|ines go there.
Q | think I understand, sir. So I'l]|

try to graphically describe it as well.
So if we |ook just above

Par agraph 40 on your declaration, there is
there is an L-shaped portion of pipe or casing
going into the -- into the gas bearing
formati on.

A Yes.

Q Wul d you call that a pipe or a

casi ng?
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A Well, it is pipe, but it's referred
toin the oil industry as -- as casing.

Q Ckay.

Thank you, sir.

So the -- the casing goes into goes
into what we're going to call the gas bearing
formati on.

That was just a basic feature of
hydraulic fracturing since well before 20127

A Yes.

Q And then there are designated
orifices in that casing through which fluid
can enter the formation, correct?

A Yes.

Q And that also is a well-known
process, just a basic feature of hydraulic
fracturing, how it works?

A | guess I'mnot -- | -- there is
holes -- | agree with you that there is
holes -- there are holes put in the casing.

| don't -- it's -- and it would be
part of what you need to do to fracture the
well, to get sone kind of opening there into
t he formation.

Q kay.

27
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And -- and, again, those types of
processes were routinely performed before
2012, correct?
A Yes.
Q So, just out of curiosity, do you
see the Footnote 1, which has a reference from
where you obtai ned that figure?
A Yes.
Q -- (inaudible) -- was there a
reason you chose the treehugger.comwebsite
for that?
A That's -- yes. That's where it was
obtained from | believe that's where it was
obtained from |It's quite a while ago.
Q Any reason you chose that
particul ar website?
A No.
Q Let's turn to your declaration
Page 17 of 45.
Do you see there's a nechani ¢ shown
here, | abeled "Hydraulic fracturing wellsite
wi th di esel - powered equi pnent on vehicl es"?
A Yes.
Q And the figure you're providing in
your declaration represents a typical diese
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fracturing spread prior to 2012?

A | would -- 1'd say it's -- it could
be representative of it. There's not
really -- there's so many different variations
that -- but | think this would be a good
representation of it.

Q The picture in your declaration
woul d be a good representation of a diesel
fracturing spread prior to 2012?

A Yes. It would be a good picture to
explain what -- generally what it | ooks |ike
at a fracturing site.

Q Wth reference to this figure in
your declaration on Page 17 of 45 of
Exhi bit 2005, how would a typical electric
fracturing spread be different than this
di esel fracturing spread you' ve shown?

A Well, the difference would be that
I nstead of using diesel power, you would be
using el ectrical power for your operations,
and in sone way you woul d have to get that
el ectrical power to your equipmnent.

Q Al right.

Any ot her differences?

A Well, this is just a general
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schematic or overview of it.

So in -- fromthat point of view,
that -- generally, you have all the sane
things that you need for -- for the fracturing
part of it.

Q Ckay.

Sois it fair to say that a
frac- -- a fracturing spread would be simlar
to a -- sorry.

Let me ask a different question.

Is it fair to say that an electric
fracturing site would have a simlar |ayout to
a diesel fracturing site, with the exception
of -- that you would need cabling for
el ectrical power to power various units?

A | don't -- in -- in general, yes.
But then in the specifics it could be very
different, depending on what -- where you're
at, what you're doing, how you're setting it
up.

So, | nean, what -- what this shows
is that you've got a well in -- that you're
going to fracture.

You have fracturing punps. You

have to have sand and frac fluids. You need

30
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to have water out there. You need to have

bl enders. And you need to have chem ca
st orage trucks.

Q And all those units that you just
menti oned woul d be needed both on an electric
fracturing site and a conventional diesel
fracturing site, correct?

A Well, you would need all that
material in order to performa frac.

Q Whet her di esel was your source of
power or electricity, you would need all those
materials, correct?

A Yes. Because that's -- these are
the materials that it takes to frac a well.

Q So do you see in your figure you

show sonething called the "Data Mnitoring

Van" ?
Yes.
Q |s a data nonitoring van and data
van -- are those the sane thing?

A Probably, vyes.

Q What is the purpose of a data
nonitoring van on a -- on a fracturing site?

A Wel |, when you start the fracture

job, that's -- usually that's where the punps
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are controlled, and that's where you're

wat chi ng the pressures and tenperatures and
all -- all that's going on out there, and
maki ng any adjustnents as the -- as the job is
novi ng forward.

Q Does the data van act as a
centralized controller for a fracturing
operation?

A When you say "centralized
controller,” I guess that -- you would have to
define that a little bit better.

Q Do you have an understandi ng of the
term"centralized controller"?

A | do, but it could be used in many
di fferent ways.

Q What ' s your under st andi ng?

A. Wll, it's -- it's -- ny
understanding -- or what | would say to the
question is that the centrali- -- it's a place

where the frac is being nonitored and where
you -- people who are watching it can change
out puts or rates of what's being punped.

Q And using your definition, would
you agree that a data van acts as a

centralized controller?
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A From that point of view, yes.
Q You nentioned the data van controls
t he punps and watches pressure and
t enper at ure.
s that just in data vans over the
| ast few years, or has that been true in data
vans since even before 2012?
A Yes. That's been -- that was true
bef ore 2012.
Q Ckay.
Do you see on the picture you show,
"Sand and Frac Fluid Storage Tanks"?
A Yes.
Q And also in your picture you show
"Frac Bl enders."
A Yes.
Q Describe for nme, please: How does
the sand get fromthe sand storage tank to the
frac blender in fracturing sites prior to
20127
A Vel |, even before 2012 there were
different ways that it would get there. But
they -- it has to be sonehow noved fromthe
storage to the blender, either by -- by sone
type of equi pnment -- transfer equi pnent.
www.LexitasLegal.com/Premier Lexitas 888-267-1200 Page 33

HALLIBURTON EXHIBIT 1052
Halliburton Energy Services, Inc. v. U.S. Well Services, LLC, IPR2023-00558, Page 33



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

Halliburton Energy vs Robert Schaaf

U.S. Well Services June 29, 2022
34
Q What ki nd of transfer equi pnent
were you aware of, prior to 2012, for noving
sand fromthe sand storage tank to the frac
bl ender ?
A Prior to 2012, | didn't really pay
that nuch attention to it so | couldn't tel
you how many different ones.
Q Well, based -- based on what you
know t oday, what ki nd of equi pnment was
generally used prior to 2012 for transferring
sand fromthe sand storage to the frac
bl ender ?
A. Well, you know, there -- there's
conveyor belts. There's just by gravity, by
dropping it into -- fromthe -- fromthe
storage containers into the -- going to the
blender. So it's getting there by gravity.
O there's some kind of mechani sm
by which it's -- it's transferred to it, kind
of Iike what you use a punp for, for fluids,
but nore for noving solids.
Q Are you famliar with an -- | nay
m spronounce it -- an auger, a-u-g-e-r?
A Yes.
Q | s that one of the known pieces of
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equi pnent to help transfer sand fromthe sand
storage to the frac bl ender?
A Prior to 2012, |I'm not sure whether
it was or wasn't.
Q You' re not sure whether augers were
used before 20127
A. Yeah. |'m not sure of that, no.
Q Al right.
So I'mgoing to go to a different
pi ece of your decl aration here.
Let's turn back to Page 16 of 45,
pl ease. This is Paragraph 40 of your
decl aration, Exhibit 2005.
And do you see a sentence that
says: "Providers of well services own and
operate a variety of specialized equipnent,
which is transported to well sites on
vehi cl es"?
Do you see that?
A Yes.
Q And | knowit's witten in the
present tense here, but that was also -- that
statenment was al so true before 2012, correct?
A Yes.
Q kay.
www.LexitasLegal.com/Premier Lexitas 888-267-1200 Page 35

HALLIBURTON EXHIBIT 1052
Halliburton Energy Services, Inc. v. U.S. Well Services, LLC, IPR2023-00558, Page 35



Halliburton Energy vs Robert Schaaf
U.S. Well Services June 29, 2022

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

36
The specialized equi pnent, is that

t he kind of equipnment that is shown on -- in
the figure in -- on the foll ow ng page?

A In general, yeah. It's -- it's
just referring to fracturing equi pnment that's
designed for doing frac jobs. And that's
what -- that's why it's specialized.

Q The fracturing equi pnment was
transported to well sites on vehicles.

What ki nd of vehicles were used
prior to 2012 to transport fracturing
equi pment to -- to well sites?

A Trucks.

Q And the kinds of trucks that would
transport fracturing equipnment to well sites,
these are the big sem -trucks with 18 wheel s
or so?

A In a |lot of cases, yes; not in
all -- that's sone of it there, but the --

(Si nul t aneous speaki ng.)

Q It was known in 2012 to | oad
fracturing equi pnent onto trailers, correct?

A Wel |, when you say "fracturing

equi pnent, " much of the fracturing equi prment

prior to 2012 were just part of, like, trucks
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that canme out there that already had the

equi pnrent on the trucks thensel ves.
Q | see
So fracturing equipnment prior to
2012 was -- was nounted on trailers. That was
pretty conmon.

A. Wll, I -- no, | wouldn't say
"mounted on trailers."” The trucks were
specifically designed to carry the -- or take
the fracturing equi pnent.

Q And the trucks that were designed
to carry the fracturing equipnment had trailers
on themto hold the fracturing equipnent.

A Not necessarily.

Q Are you saying trailers were not
used prior to 2012 for fracturing equipnment?

A |'"'msaying that trailers were used
for sone of the equi pnent or sone of the
things that were used in the frac job, but
not -- not all of them

Q So what kinds of equipnent were
typically transported with trailers prior to
2012, on a fracturing site?

A. Well, the -- the -- | don't know if

there's anything specifically |I could say, but
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soneti nes storage units were -- were put on

trailers

Q Was it pretty common for fracturing
punps to be put on trailers prior to 20127

A In certain places, yes, but not --
I n nost places that were -- fracturing punps
were on specifically designed trucks that had
t hat equi pnent.

Q Are you famliar with what a skid

A Yes.

Q What is a skid?

A A skid is a -- used, where you put
a piece of equipnment on what's called a skid,
and so that could be lifted up and transported
easily on the back of a truck

Q So the purpose of skids was to help
transfer equi pnent on and off of the truck?

A Yes. And it also provides so that
you can put, you know, nultiple pieces of
equi pnent or fittings and anything el se on
that skid itself.

So the skid is usually multiple

pi eces of equi pnent or piping and equi prent,

or sonmething that makes it so it's useful.
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Q Was one of the considerations in

2012 for laying out a hydraulic fracturing
site -- was it reducing the footprint of the
equi pnment on the site?

A I n sone cases.

Q And it was known that space can be
at a premiumin hydraulic fracturing sites?

A In sone cases that's -- that's
true, not in all cases.

Q And | wasn't asking -- | didn't use

the word "all.
But it -- but it was known that in

sone sites, to reduce the footprint of

equi pnent on that site, correct?

A Yes.

Q And woul d you agree that one way to
reduce footprint, prior to 2012, on a
hydraulic fracturing site was to reduce the
nunber of trailers or trucks on that site?

A That woul d be one -- one way of
doing it, yes.

Q Was it also known -- would you
agree that one way to reduce the nunber of

trailers or trucks on a hydraulic fracturing

site was to conbine nultiple pieces of
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equi pnent on the sane trailer or truck?
A That woul d be one techni que, yes.
Q Are you famliar wth hydraulic
fracturing sites having rmultiple pads?
A When you say "nultiple pads,” |
think you'll need -- just so we're clear,
you'll need to define that a little bit
better.
Q By "multiple" | mean two or nore.
A kay. | -- not "multiple"; the
"pad" part. Wat -- what exactly do you nean
by "pad"?
Q Do you have an under st andi ng of
what a pad is on a hydraulic fracturing site?
A | -- | know when sonebody refers to
sonething with a site, it's a pad. But that
could have a -- multiple definitions.
Q What' s your understandi ng of what a
pad is on a hydraulic fracturing site?
A. Well, if -- if you have one wel
the pad is, kind of, the area around the well
that's accessible to equi prent.
Q But, given your understandi ng of
the word "pad," prior to 2012 were there
hydraulic fracturing sites with nore than one
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pad?

A. Well, see, that's -- that's why |I'm
saying that that's a very indefinite term and
you' Il have to define it better in order to
make a -- a clear answer for that.

Q What's indefinite about the term
"well site"?

O is it the word "pad" that's
i ndefinite?

A It's the word "pad" that -- that's
used for multiple different things in the oi
i ndustry.

Q Prior to 2012, on hydraulic
fracturing sites was there ever a need to
transport fracturing equi pnent from one pl ace
on the site to another place on the site?

Transfer equi pnent from --

Q No, transport.

A Ckay.

Do you nean fromone well to

anot her wel | ?

A Yes. If you wanted to -- dependi ng
on, you know, where the well was, yes. If you

wanted to frac one well and then go and frac
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anot her well, yes, you would definitely need

to transport the equi pnment fromone well to

anot her wel | .

O course, that -- that says if
they're at different locations. |In certain
places -- and it's done quite nore often here
in the last 10, 15 years -- they -- sites have

been built with multiple wells at one site, so
that you could set up frac equi pnent at

this -- at one location and then just go from
well to well and frac one well after another
at that particular site.

Q And anot her reason, am | correct,
that prior to 2012 trucks or trailers were
used was so that fracturing punps could be
noved fromone well site to another well site?

A Prior to 2012, yes, you could use
trucks to go fromone well to another well.

Q And that was sonething that was
comon in the industry?

A Yes.

Q Staying with the same docunent,
turn to Page 15 of 45, please, Paragraph 39.

You say -- you wite: Hydraulic

fracturing is a process that increases the
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anount of oil and gas produced fromwells.
The process involves punping fluid into a
wel | bore at a high pressure.”
Do you see that?
A Yes.
Q What rates of pressure would you
consi der high pressure?
A Wll, it's well-known to a person
in -- in the industry what "high pressure"
woul d nean.
Q What does "high pressure" nean?
A Well, to a POSITA the pressure is
what -- they woul d understand what the "high
pressure" is.
Q | ' m aski ng you was t hat
under standi ng is.
A. Well, I think, generally, a PCSITA
woul d agree that 8,000 to 12,000 psi would be
consi dered high pressure.
Q Whul d pressure above 12,000 psi be
consi dered hi gh pressure?
A It could be considered, yes.
Q Wbul d pressure bel ow 8,000 psi be
consi dered hi gh pressure?
A To sone peopl e, you know, somewhat
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below it would be, you know, maybe the
7,500 psi, that would -- that would be
consi dered hi gh pressure.

But, in general, it's -- it's
agreed upon that 8,000 to 12,000 psi is high
pressure.

Q s it generally agreed upon that
5,000 to 15,000 psi is high pressure?

A No.

Q You woul d not consider 5,000 psi to
be hi gh pressure?

A Not when -- not when we're
considering frac jobs, yeah. That is correct.

Q Can hydraulic fracturing take pl ace
at a pressure that is not considered high
pressure?

A Yes. It depends on the formation
that you're fracturing. So if you're
fracturing -- sone formations, especially
shal | ower formations, they -- they don't have
to go at high pressures.

Q Well, sonme formations, such as
shal | ower formations, could be fractured at --
at |ow pressure, correct?

A. Yes. | mean, | guess that -- |

44
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woul d have to see what your definition of "l ow

pressure"

I n gener al

and what -- what we're tal ki ng about.

Q

that -- and I think | understand what you're
saying, is that you would consider high

pressure to be about -- let me knowif this is

correct.

be about 8,000 to 12,000 psi, but that certain
fracturing jobs can take place at pressures

that are not high pressure.

A

itself, when the formati on cracks or

fractures.

the pressure on the formations is what

determ nes what it takes to fracture a well.

Q

pressure needed to fracture those formations

may not necessarily be high pressure.

is to agree with that entirely, but,

45

t hat woul d be the case.

Again, it depends on the formation

Sur e.

So -- but the point is -- is

You woul d consider high pressure to

Yes.

And it's dependent on the formation

So the -- the hydraulic pressure or

And in sone formations the -- the
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A That's correct. Yes.

MR TOBIN:. So I'mgoing to put
anot her docunent in the Chat w ndow.

| think this is one you' ve seen
before. This has already been | abel ed
Exhi bit 1013.

(Exhi bit No. 1013 Previously
Mar ked. )

And | et me know when you're able to
downl oad it.

But | would al so ask the
vi deographer to put it up on the screen,
pl ease.
Q (BY MR TOBIN) So Exhibit 1013 is

| abel ed:

"“Gardner Denver."

"Well Servicing Punp.™

"Model GD 2500Q Qui ntuplex.™

"Qperating and Service Manual . "

Do you see that, sir?
A Yes.
Q And this is a docunent you've seen

bef or e?
A Yes, | have.
Q kay.
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"Il direct you to a certain page.
Turn to Page 20, please. It's
| abel ed "20" at the bottomright corner.
It says, "Halliburton Exhibit 1013,
Page 20."
Do you -- can you see that?
A Yes.
MR. TOBIN:. Can | ask the
vi deogr apher to zoom out, please, so
that M. Schaaf can -- can see the ful
page?
THE VI DEOGRAPHER: (Conpl i es.)
Q (BY MR TOBIN) And you agree that
Exhibit 1013 is disclosing specifications of a
Gar dner Denver punp, correct?
A Yes.
Q | s the Gardner Denver GD 2500Q punp
one that is configured to punp fluid into a
wel | bore at high pressure?
A It depends on how the -- the punp
Is set up and -- and what your expectations
are of the -- of the frac job, if you' re going
to use it for fracking.
| nmean, that's what nmy assunption
I S.
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Q Uh- huh.
Do you see it can reach psis of
13,500 in one case, or 17,800 in another case?
Wul d --
(Si nul t aneous speaki ng.)
A And -- oh, I'msorry.
Q And there's a given exanpl e of
stroke Il ength and di aneters.
So woul d you agree that the Gardner
Denver GD-2500Q punp is configured -- can be
configured to punp fluid into a well bore at
hi gh pressure?
A Again, it depends on the specific
punp and how it's set up, what size plunger
and what type of rates that you have.
So it -- yes, it's a "yes" and "no"
answer. |t depends on the setup and what your
expectations are of the punp.
Q Wul d you consi der any of the
setups, between plunger size and displ acenents
shown on the table, to be high-pressure
set ups?
And you see that it's for a "Wl
Stinmulation Application.”
Wul d you consi der any of those
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shown in the table to be hi gh-pressure setups?

A Yes. There are sone ways if
you're -- if that was your -- the goal is to
have hi gh pressure, you could set this punp up
to do that.

Q And by "set this punp up to do
that,"” you're tal ki ng about picking a
particul ar plunger size or displacenent?

A That's correct, yes.

And excepting the fact that you are
going to be limted on how nuch fluid you can
punp.

Q But you would agree, at |east --
all that said, you would agree that shown on
Page 20 of Exhibit 1013 are several exanples
of a hi gh-pressure punp, correct?

A That it has the capability of -- of
doing it if -- if -- depending on your
expectations are.

Q So does -- whether or not a punp is
a hi gh-pressure punp, does that depend on what
your expectations are?

A Yes. Because that's -- that's
what -- if you're designing for

hi gh-pressure -- pressure frac jobs, you want

49
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a punp that can do high pressures.

| f you don't need that and are nore
concerned about rates, you would not set it up
for rates -- | nmean, you would set it up for
rates, but not the high pressure, if that's
what -- you're nore concerned about the rates
that you're punping at.

Q Do you see how on Page 13 there
are -- in the table there are several table
entries shown -- shown for various psis?

A Yes.

Q And psi is a pressure rating?

A Yes.

Q So for -- on Page 20 of
Exhibit 1013, for those setups showi ng a
pressure in the range of 8,000 to 12,000 psi,
you woul d agree that those are high-pressure
configurations?

A Yes. |f that was your goal on
these -- to set up the punp that way, get that
range of pressures, yes, that -- | would agree
with that.

l'"'m --
(Si mul t aneous speaki ng.)
Q So this -- I"'msorry?
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A And |"m assum ng that, |ike at the

top where it says 100, 150, 250 and 330, those
are different nodels of the punp.

Q It says "Displacenment at Punp
RPM . . "

Do you see that?

Yes.

So to show -- excuse ne.

And | lost ny page. |'msorry.
Let me get back to it.

So just to pick one particul ar
exanpl e, do you see that there's an entry for
a displacenent at punp RPM 100 for a five-inch
pl unger size that wll deliver 10,000 psis?

Correct?

A Yes.

Q So woul d you agree that for that
five-inch plunger size, this Gardner Denver
Exhibit 1013, Page 20, is disclosing a
hi gh- pressure punp?

A For that particular -- yes. For
t he plunger size five and the 100 type, |
guess, would be a way -- would -- that we --
that has the capability of high pressure.

MR TOBI N | think |'mat a -- |I'm
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at a good stopping point for now. Let's
take a short break and rel oad on coffee
and then come back in a few m nutes,
pl ease.

THE VI DEOGRAPHER: The tine is

9:58 a.m W are going off the record.

(Brief Recess Taken.)

THE VI DEOGRAPHER: The tine is
10: 07 a.m W are back on the record.

MR. TOBIN:. Thank you.

Q (BY MVR. TOBIN) M. Schaaf, are you
famliar with what a turbine generator is?

A Yes.

Q What' s your understandi ng of what a
turbi ne generator is?

A Well, it's -- | guess, it sinply is
a generator that uses a turbine, which is
sonet hing that spins to create electricity.

Q For how | ong have turbine
generators been around?

A Quite awhile. | don't know exactly
when they were first used.

Q Wul d you at | east say that turbine
generators have been around for several
decades by now?
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A Yes.

Q What do turbine generators use as a
fuel source?

A | guess -- the ones |I've been
famliar wth have used natural gas as a fue
source.

Q What turbine generators have you
been famliar with that use natural gas as a
fuel source?

A The ones that |'ve dealt a lot with
are Solar -- the conpany is called Solar, but
it's -- they're not solar-generated. But
that's a division of Caterpillar, | believe,
or at least it used to be.

Q For --

(Si mul t aneous speaki ng.)

A uhm - -
Q -- howlong -- I'"'msorry.
A | was just going to add that | know

GE nakes them too, but I"mnot as fam i ar
with them

Q For how | ong have you been working
Wi th turbine generators in the hydraulic
fracturing context?

A Not very | ong.
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Q For how | ong have turbine
generators been used in the hydraulic
fracturing context?

A | don't know.

Q In ternms of the -- what is your
under st andi ng of how a gas turbi ne generator
starts?

A What do you nean, "starts"?

| don't know what. .

Q Well, would you agree that a gas
turbi ne generator needs a source of
el ectricity to start?

A. It could. | nean, there's --
there's other ways that you can probably
figure out howto start it.

Q What woul d t hat source of
electricity be?

A Well, it could be a battery.

Q Are you famliar wth gas turbine
generators being used in renote | ocations,

| i ke of fshore?

A Yes.
Q For how | ong have gas turbine
generators been used at -- in offshore

applications?

Halliburton Energy vs Robert Schaaf
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A Any of fshore application, or

just...?
They' ve been used in any offshore
application for quite a long tine.
Q Several decades now?
A Yes.
Q What about in the oil and gas
cont ext ?
How | ong have gas turbine
generators been used in offshore applications?
A Gas turbine generators have been
used quite a bit for various applications for
of fshore operations for quite awhile.
Q What applications are you aware of
that -- in which turbine generators have been

used offshore for quite awhil e?

A Wel |, they've been used to create
electricity for operation -- for operating
pl at f or ms.

Q For offshore drilling platforns?

A For production platforns, for
drilling platforns.

Q Is it fair to say that turbine

generators have been used for several decades

by now to produce electricity for offshore
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drilling and production platforns?
A | would -- | would say generally,
yes. | nmean, | -- | don't know exactly how
much | ong they' ve been used for, but they have
been used quite a bit.
Q You -- you woul d agree they've been
used quite -- well before 2012, right?
A Yes. Yes.
Q For of fshore -- for turbine
generators, was it known that -- to use a
battery to start the turbine generator?
A That's one way, yes.
Q And that's been one way to start a
turbi ne generator for several decades now?
A | would think so, yeah.
Q You nentioned one of the conpanies
that you were famliar with that nmanufactures
turbine generators is General Electric.
A Yes.
Q Are you famliar with any nodel s of
turbi ne generators by General Electric?
A Not specifically, no.
Q Have you heard of the TM2500 from
General Electric?
A No.
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Q So taking you back to the 2012
timefrane, in what sizes were turbine
generators | abel ?
A | couldn't -- | couldn't answer
that w thout doing sone research.
Q Do you have a general range or
bal | park?
A No, | don't.
Q So -- and | should have specifi ed.
| used the term"sizes" in terns of power
out put .
I s that how you understood the
ternf?
A That's how | would -- that's how I
woul d define it.
But | know that there's turbine
generators of all different sizes. They're
usual |y used in larger applications.
Q Al right.
Are you famliar with the genera
physi cal di nensions of a turbine generator,
and how nuch footprint they take up?
A | would just be guessing at that,
t he specifics on sonmething |Iike that.
Q Have you ever operated a turbine
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generator on a fracturing site?
A | haven't been -- | -- not the
specific operator, no. |'mnot an operator of

tur bi ne generators.

Q Have you ever designed any aspect
of hydraulic fracturing to use a turbine
generator?

A No.

Q Have you ever seen a turbine
generator in the field?

A Yes.

Q When was that?

A. What's -- | don't know when --
specifically, 1've seen themin the 19- --
| ate 1990s.

Q So in the late 1990s when you saw a
turbi ne generator in the field, do you have
a -- can you give ne a little nore context as
to what that application was?

A It was for providing power to on
of fshore platform

Q In the 1990s when you saw t hat
turbi ne generator, what -- do you know what
its fuel source was?

A Nat ural gas.
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Q So using natural gas to power

turbi ne generators, that was known at |east in

the 1990s when you went and saw it, right?

A Yes.
Q For turbine generators to be
powered by natural gas, was that -- was there

sonme kind of conpressor to conpress the
natural gas when you saw it in the 1990s?

A It typically -- the one | did,
it -- we had enough pressure fromthe gas
comng fromthe well that we didn't need to
put the conpressor there.

But it's not -- it's typical that
you woul d need a conpressor to get the
pressures up to what you would need for a -- a
t ur bi ne generator.

Q And that's even back in the 1990s,
it was pretty typical to use a conpressor to
I ncrease the pressure of the natural gas to
power a turbine generator?

A Yes.

Q | want to ask you a few -- well,
actually, before we go there, do you still
have your declaration up on the screen?

A. |'ve had it in front of ne.
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Q Ckay.

SO can you -- soO we're on
Exhibit 2005. This is the declaration you
submtted for 9,410,410 and 8, 789, 601.

That's the docunent you have in
front of you, still?

A Yes.

Q Ckay.

Let's turn to Page 18 of 45,

Par agr aph 42.

Do you see in the last sentence you
say: "Electric punps also require specialized
systens for control, such as a variable
frequency drive (VFD), which can control speed
and torque for alternating (A/C) notors"?

Do you see that?

A Yes.

Q And you agree with that statenent,
because you wote it, right?

A Yes.

Q Wul d you agree that a variable
frequency drive acts as a local controller for
a hydraulic fracturing punp?

A It operates at being able to

control the speed of the punp or the output of

60
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t he punp.

Q The variabl e frequency drive
controls the speed of the punp, correct?

A Well, it controls the speed of the
notor, which then controls the speed of the --
of the punp.

Q So, in effect, the variabl e speed
controller, as you say here, is a-- is a
speci alized controller for an electric punp.

Is that fair?

A For an AC punp, yes, an alternating
current punp.

Q What is an alternating current
punp?

A Well, it's just a punp that runs on
alternating current, as opposed to direct
current.

Q Al right.

| s that what you woul d understand
an electric punp to be, is a punp that runs on
alternating current or direct current?

A Yeah. Well, if it runs on
el ectricity, that would be an electric punp,
yes. That's...

Q Why does an electric punp require a
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vari abl e frequency drive for control?

A Well, an -- an AC el ectrical punp
requires a variable frequency drive because
you need to be able to control, at -- for a
frac job you need to control the output of
what you're punping, so that you can punp it
at the rates and pressures that you need it.

Q What does a diesel punp for -- use
as its local controller?

A Typically, it uses sonething like a
throttle to -- to do that.

Q So does a -- a variable frequency

drive act like a throttle, but for an electric

punp?

A Yes.

Q In ternms of -- have you ever seen
vari abl e frequency drives on a -- on a

fracturing site?

A | don't believe so.

Q In -- in ternms of physical
proximty, would you agree that the variable
frequency drive would need to be | ocated very
near the fracturing punp?

A That woul d be, probably, a good

| dea, yes.
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Q Wiy is that?

A Well, just to keep all the
equi pnent that you're -- that's working
t oget her cl ose by, so that you don't | ose
any -- you don't have any problens in the
transm ssi on of power.

Q Wul d you agree that a variable
frequency drive should al so be | ocated near
the electric notor that it's powering?

A That's a good idea. That nakes
it -- there's less things that you have to
deal with.

Q Wuld it also be a good -- so, for
exanple, would it have been a good idea to put
the variable frequency drive, electric notor
and fracturing punp all on the same truck or
trailer?

A That woul d be a good idea, yes.

Q And putting the electric -- the
vari abl e frequency drive, notor and punp on
the sane trailer would have the advant age t hat
all of those units could be picked up and
transported together, right?

A That would -- that would -- that

woul d be sonmething that, if -- if we can set
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up, would be a good idea.

Q Putting a variable frequency drive,
punp and notor all on the sane trailer would
al so provide for better signal transm ssion
from-- between the conponents, correct?

A That's possi bl e, yes.

Q The -- you say -- do you see
where -- in Paragraph 42 where it says
"...torque for alternating current notors"?

A Where are we?

Q We're in Paragraph 42 of your
decl aration. You used the term"torque." |
want to ask you about that.

A Specifically, which -- oh.

Q Let me read -- |I'Il read the
sentence again, just so that the record is
clear, the sentence in Paragraph 42.

You say, "Electric punps also
requi re specialized systens for control, such
as variable frequency drive (VFD), which can
control speed and torque for alternating
current (AC) notors."

Do you --

(Si mul t aneous speaki ng.)

A. Yes.

64
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Q -- see that?

Yes.

Q Al right.

And what's your understandi ng of
torque in the context of notors?

A Well, it's the ability to twi st and
turn; so, in other words, the ability to put
out pressure, ultimately.

Q And just thinking back to high
school, the units of torque are generally
f oot - pounds?

A | think you're right. 1It's been
awhi l e since |I've done -- worked with torque.

Q That's fine

Have you ever heard of torque
referenced as a pound-foot?

A. | think so but, again, | -- | --
it's been quite awhile since |'ve been in --

I n physics cl asses.

Q Al right.

s a variable frequency drive al so
required to nonitor paraneters of a notor?

A Agai n, can you repeat the question?

Q | s a variable frequency drive al so

required to nonitor paraneters of a notor?
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A. It could be -- it -- it's not

required to, but it could be used for it. O
there could be things associated with it to --
to do that.

Q Al right.

For how | ong have vari abl e
frequency drives been known?

A For -- | mean, for -- in general,
it's been quite a while. | nean, for -- for
other -- for other applications, if that's --
if that's the question

Q When you say "quite awhile," can
you give ne an approxi mate decade for -- of
how | ong vari abl e frequency drives have been
known?

A Well, | know that they were known
in the 1980s. W used them for subnersible
punps in wells that produce the fluid.

And in that case the frequency
drive was on the surface and the punp was down
at the bottomof the hole. So -- so they were
quite a bit separated from each other in that
particul ar application.

Q And that particular application

was -- that was in the oil and gas context?
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A Yes.

But | think I should add there that
at that time they were -- the -- they were --
the variable frequency drives were very
l'imted.

And so when you had to have high
torque, you would have to go to direct
current, which -- which that's where sone
t echnol ogi es advanced here in the last, say,
10 to 15 years, where -- | don't know the
exact amount of tinme, where variable frequency
drives on AC notors were -- were -- were nore
applied, and a technol ogy that was used nore
of ten.

Q But you would agree that in the
| arger oil and gas context, variable frequency
drives have been used since at |east the
1980s, right?

A In sonme -- yeah. In sone places,
that's the case.

"' mjust saying that there was

limtations on what they could be used for

back then. And -- and sone of the issues wth

t hem have -- over the last, shorter term been

resolved -- or not resolved -- people have
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cone up wth solutions for
Q Peopl e have cone up with solutions
for -- for variable frequency drives.

Are you aware of any conpani es that
were in the business of selling variable
frequency drives?

And -- and | should say selling.

"' mnot tal king about distributing. |'m
t al ki ng about manufacturing.

What conpani es have you been aware
of that manufactured variable frequency
drives?

A. Yeah, | don't -- | don't -- |
didn't get nuch into who was neki ng them
was buying -- or working with the people that
were using the equi pnent, had the application
for them So...

Q So even going as late as 2012,
t hough, if we go back -- if we push the -- the
timng to 2012, are you aware of any conpanies
t hat were manufacturing variabl e frequency
drives?

A | wouldn't -- | wouldn't say for
sure | know the answer to that question. So

don't want to give an incorrect answer there.
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| woul d have to check to see which conpanies
actually made them
Q That's not sonething you've | ooked
into before --
(Si nul t aneous speaki ng.)
A No.
Q -- as far as you know?
A No.
Q Al right.
What about A- -- ABB?
Are you famliar with that conpany?
A Yes, | am
Q What is ABB?
A Well, it's a conpany that either
distributes -- nostly, |'ve been aware of them
as a conpany that has equi pnent avail able for
applications in the oil industry and ot her
I ndustri es.
| nmean, they're a pretty big --
pretty big conpany that has quite an array of
different pieces of equipnent that it sells.
And | -- you know, | don't know the
details of whether they actually nmake them or
not .
Q Do you know i f ABB has sold
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vari abl e frequency drives? ’
A It wouldn't surprise ne, but I
don't know specifically if they do or not.
Q What about Toshi ba?
Are you famliar with Toshi ba
I ndustrial as a --
(Si nul t aneous speaki ng.)
A Yes.
Q VWhat is your famliarity with
Toshi ba I ndustrial ?
A They make -- |ike ABB, they nmake a
| ot of different pieces of equiprment avail able
to -- to the oil industry and many ot her
i ndustri es.
Q Bringing you back to 2012, was it
known that Toshi ba Industrial was a conpany
t hat made equi pnent available for the oil and
gas industry?
A Yes.
MR TOBIN. I'mgoing to -- let ne
add anot her exhibit to the Chat w ndow,
if I haven't done it yet.
(Exhi bit No. 1002 Previously
Mar ked. )
MR. TOBIN: This is Exhibit 1002.
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It's U S. Patent No. 9, 410, 410.

Q (BY MR TOBIN) That's a patent
nunber you've heard of before, | assune,
ri ght?

A Yes.

Q If | refer to this patent as the
410 Patent, you'll know |I'mtal king about
9,410, 4107?

A Yes.

Q This is a patent for which you' ve
provi ded at | east several declarations by now
and have reviewed pretty thoroughly?

A Yes.

Q So | want to ask you questions
about a few pieces in this patent.

First off, let's start with
Fi gure 1.
What's generally shown in Figure 1
of the '410 Patent?
How woul d you describe that figure?
Uhm that's a fracturing | ayout.

Q Al right.

And Figure 2, you would al so
characterize that as a fracturing | ayout?

A. Yes.
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Q So let's turn to Columm 3. That's
on Page 5 of the exhibit.
A Ckay.
Q And scroll down, starting around
Line -- there's a paragraph starting at
Li ne 54.
A Ckay.
Q Do you see the paragraph begins:
"The VFD can be designed..."?
A Yes.
Q And a few lines downs it refers to
"National Electrical Mnufacturers
Associ ation.”
Do you see that?
A Yes.
Q What is the National Electrical
Manuf act urers Associ ati on?
A It's just a trade association that
deals with electrical equi pnent and sets
st andar ds.
Q | s that a trade association you
knew about before you started working on the
case with U S Wll?
Yes.
Q Is that -- to those in the
www.LexitasLegal.com/Premier Lexitas 888-267-1200 Page 72

HALLIBURTON EXHIBIT 1052
Halliburton Energy Services, Inc. v. U.S. Well Services, LLC, IPR2023-00558, Page 72



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

Halliburton Energy vs Robert Schaaf
U.S. Well Services June 29, 2022

73
hydraulic fracturing industry, is NEVA a

wel | - known or gani zati on?

A | would -- | would guess so.

Q And designers of electric notors
woul d want to nmake sure that their notors were
conpliant wth the specifications set forth by
NENA?

A Yes. That's -- that's primarily
what they're known for.

Q | f you |l ook, starting at Line 62
it says: "Furthernore, with respect to
control capabilities, the VFD can provide
conpl ete nonitoring and protection of drive
I nternal operations, while comrunicating wth
an operator via one or nore user interfaces.”

Do you see that?

A Yes.

Q When it's tal king about "...the VFD
can provide conplete nonitoring and protection

of drive internal operations,” by "drive" it's
tal ki ng about the variable frequency drive,
correct?

A Well, it includes that and it could
i ncl ude ot her aspects of it.

Q And | think I understand what
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you're saying, is that it may include other

aspects.

But just the word "drive,"” that's
tal ki ng about variable frequency drive, VFD,
correct?

A Well, it doesn't specifically say
that. That's why |I say it could be nore than
just the VFD that it can provide informtion
on, which would be -- which would make sense
to do.

Q | know it doesn't say that, but
just the word "drive," you interpret as -- VFD
stands for variable frequency drive?

A Well, it could nean that.

But | also see that, yeah, it's
I ncluding the effects of the VFD on ot her
oper ati ons.

Q Do you -- do you see that in this
passage here?

A. On -- on the second, "For exanple,
not or di agnostics can be perforned
frequently..."

Q Well, towards the end of that
par agr aph, do you see where it says, "The

el ectric notor diagnostics can be disabled, if

www.LexitasLegal.com/Premier Lexitas 888-267-1200 Page 74

HALLIBURTON EXHIBIT 1052
Halliburton Energy Services, Inc. v. U.S. Well Services, LLC, IPR2023-00558, Page 74



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

Halliburton Energy vs Robert Schaaf
U.S. Well Services June 29, 2022

75
desired, when using, for exanple, a

| ow i npedance or hi gh-speed electric notor"?
(Pause.)
A Yes --
(Si nul t aneous speaki ng.)
That's in --
-- yes, | --

-- Colum 4.

> O > O

-- see that.

Q Wiy woul d a person of skill in the
art want to disabl e diagnostics when using a
| ow i npedence or hi gh-speed el ectric notor?

A. Well, in certain -- in certain
situations your readings can be msleading --
m sl eadi ng, and so you m ght want to di sable
them just so that your -- your -- that
things -- you don't need the specific readings
for that, and they may be msleading if you
get them

Q Well, 1'm asking specifically about
the | ow i npedence or high-speed electric
not or .

What rel evance does the notor being
| ow- speed (sic) or high-inpedance (sic) have

an di sabling diagnostics?
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A Well, I don't know specifically,

but I know that there's always situations that
could cause it to -- that you would want it to
do that.

Q What does the notor being a
| ow-i npedance or hi gh-speed el ectric notor
tell you about the situation in which you
woul d want to disable diagnostics?

A Well, the -- | don't know
specifically.

Q What ot her paraneters could be used
to selectively disable electric notor
di agnostics, besides the fact of it being a
| ow-i npedance or hi gh-speed electric notor?

A None other, that |'m aware of.

Q When you say none ot her than (sic)
you're aware of, is that just because you're
| ooking at what's witten in the patent here?

A But al so because | don't -- |'m not
aware of any other reason you would want to do
t hat .

Q And | guess there's a di sconnect
here. | -- I'mnot understandi ng.

The fact that the notor is

| ow i npedance or hi gh-speed -- what effect
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does that have on why you would want to

di sabl e di agnostics?

A | don't know specifically, but I
al so know that there's always reasons that you
woul d want to take off the diagnostics in --
I n an operation, because sone applications
don't render thenselves well to diagnostics
during those applications.

Q So there's reasons to disable
di agnostics -- if | understand what you're
saying, there's reasons to disable electric
not or di agnostics that have nothing to do with
the fact of you using a | owinpedance or
hi gh- speed el ectric notor?

A No, that's not what | said.

Q So clarify for ne, please.

A What | said is that there are
soneti nes reasons that you would want to
di sabl e di agnostics. And a couple of them
coul d be | owinpedance and hi gh-speed el ectric
not ors, because they could be -- give readings
t hat woul d be mi sl eading to you.

Q What readi ngs could a | owi npedance
or high-speed electric notor give that could

be m sleading to you?
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A | don't know, specifically.

Q And you said sonetinmes there are
reasons you would want to di sabl e di agnosti cs.

VWat are all the reasons you're
awar e of .

A Well, if they're operating
i ncorrectly, you're getting m sl eadi ng
information in a certain application.

O if they're not working properly,
and that, by doing so, that they could force
you to shut down when you don't really need to
shut down.

Q What operations are you aware of in
the context of diagnostics here that could be
operating incorrectly or not working properly
and force you to shut down?

A That happens with just about any
ki nd of diagnostic equi pnent.

Q So there woul d be reasons why a
person of skill in the art would want to be
abl e to disable diagnostics for any kind of
operating equi pment ?

A There's different view -- points
of viewon that. But in -- but there are

cases where your diagnostics are giving you
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i ncorrect

doi ng your

trying to do.

Q

patent, or

bef ore 2012, about the reasons to di sable

di agnostics?

A

disable themis -- is inportant, that if you
can have that capability, or it could be
i mportant to -- it's inportant and it's -- but

it's not necessarily a feature that could be

t here.

| i ke an additional feature that's avail abl e.

Q

that's avail able,” do you nean -- what do you

mean by that?

A

a different option of what you can do.

you know, when you have sonet hi ng where you

can, |ike,
You don't

Q

readi ngs and are preventing you from

79

-- whatever operation it is you're

|s that anything newin this

it's been known for awhile --

Well, the ability to be able to

So it's a feature that -- that's

When you say "an additional feature

Well, | nmean, it's just giving you

Like in a car, it's just like a --

change the speed of your w pers.

- it's an additional feature.

When you say "it's an additiona
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feature,” you nean an additional feature in

t he patent?

A In this case, yes.

Q So is this additional feature of
di sabling di agnostics sonething that's new or
novel ?

A. Well, it's -- it's new-- it could
be newin this particular instance.

| haven't analyzed this particul ar

ground but, as far as | know, it's -- it's --
it's a feature of the equipnent, so that --
that -- other equi prment mght not have this
feature, which could -- which is -- which
could potentially be very inportant.

Q And as you read Lines 2 to 4 of
Colum 4 of the '410 Patent, is it the
vari abl e frequency drive that is disabling
el ectric notor diagnostics or is it sonething
el se that woul d be disabling the electric
not or di agnosti cs?

A | don't understand that question.

Q Wel |, Paragraph -- Lines 2 to 4 are
witten in the passive voice.

Do you see, "Electric notor

di agnostics can be disabled..."?
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A Yes.

Q So | would Iike to ask that
converting to the active voi ce.

Wi ch conmponent or person or thing
woul d be doi ng the disabling?

A You nmean -- when it says "can be
di sabl ed,"” that neans that -- to ne, that --
t hat nmeans that soneone can disable it.

Q How woul d soneone di sable electric
not or di agnosti cs?

What woul d they do to disable
el ectric notor diagnostics?

A. Well, it depends on howit's set
up, but | assune it could be done by -- if you
had a switch that could do it, in sone
I nstances.

Q You woul d agree that the
'410 Patent here does not tell a person of
skill in the art what steps they can do to
di sabl e the electric notor diagnostics; it
just says it can be done, correct?

A Well, the patent is not neant to be
an instruction manual .

Q The patent is not neant to be an

i nstructi on nanual ?
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A Well, | nmean, to tell you exactly,

you know, "Push this button here,"” "Push that
button there,” as far as the operation of the
equi prent .

Q But you would agree with ne that
one of the precepts of patents is that they're
supposed to teach people of ordinary skill in
the art how to nmake and use the inventions of
t he patent.

|s that sonething you' re famliar
with?

A Not specifically, no.

Q Wul d one of skill in the art
al ready know how to disable electric notor
di agnostics such that the patent doesn't need
to tell themthe specific ways to do it?

A Yes. Because they would know t hat
there's a -- they -- by what's said here, is
that there is a nethod by which it can be
done.

Q Got it.

So before 2012, even -- you agree
that we need to | ook at patents fromthe
date -- the original filing date, the priority

dat e.
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Is that --
(Si mul t aneous speaki ng.)
A Yeah.
Q -- (inaudi ble) --
A | agree.
Q And when you did your analysis in
this case, that's the perspective that you
provi ded, was | ooking at how one of ordinary
skill in the art would | ook at the patents
fromthe tine of their priority date, right?
A That's correct. Yes.
Q At the tine of the priority date of
the '410 Patent, a person of ordinary skill in
the art woul d have al ready known how to
di sable electric notor diagnostics, correct?
A |f they were shown how to -- you
know, what -- what -- by reading what's in the
patent, they would know that it's possible to
do it.
Q And t hey woul d know how to do it,
correct?
A Well, they would know it could be
done.
Q Wul d a person of ordinary skill in
the art know how to disable electric notor
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di agnostics, as of 2012?
A | guess | -- you would have to be a
little bit nore specific on what -- what

exactly you're getting at on that, because
| -- 1 think I've answered the question, that
they would know it can be done and that there
was -- there was a nechanismin order to do
it.

Q Was enabling and disabling electric
not or di agnostics a feature that was known in

the art before 201272

A In this particular instance, |
woul d say maybe not. But | don't -- | don't
know.

Q You're not sure one way or the
ot her?

A No.

Q And -- I"'msorry. | think there
was a doubl e negative there. | said, "You're

not sure,"” and then you said, "No, so am/|
correct: You're not sure?
A " m not sure.
Q Ckay.
Thank you for that.

Looki ng at Columm 4 again, you see
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where it says, again, "a | owinpedance or

hi gh-speed el ectric notor"?
A Yes.

Q Are those -- when it says the word

or," are those two synonyns or is that
describing two different kinds of notors?

A | think it's -- it could be either.

Q So there are | ow i npedance,
| ow speed el ectric notors that --

A | -- | haven't |ooked into that
closely, but I would -- | guess there could
be.

Q And, simlarly, there are
hi gh-i npedance, | ow speed electric notors?

A | don't know.

Q Wul d you agree with ne that -- so
in addition to a | ow speed or high-speed --
| ow i npedance or hi gh-speed electric notors,
there's a whole slew of other paraneters that
could be used for -- as reasons to enable or
di sabl e el ectric notor diagnostics?

A | think it's inportant to know t hat
it can be done. That's -- that's -- that's
what's i nmportant here.

Q Well, | don't think that answered
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my questi on.

So do you need nme to repeat it?

A Well, it may not answer your
guestion, but | can't guess what everybody
else is going to do. | just know that having
that capability is a feature.

Q And because -- when you say you
can't guess what everyone else is going to be
able to do, is that because there's nany
reasons why a person would want to di sable
el ectric notor diagnostics and there's many
situations that could arise where they would
want to disable electric notor diagnostics?

A | woul dn't say many reasons, but
|"m sure there are reasons that people would
want to do that.

Q s a | owi npedance notor | ess
reliabl e than a hi gh-inpedance notor?

A | don't know.

Q s a high-speed electric notor |ess
reliable than a | ow speed el ectric notor?

A | don't know.

Q | s a high-speed electric notor --
does the fact that it's hi gh-speed provide

sone additional reason why the diagnostics
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shoul d be di sabl ed?

A There may be readings that woul d be
m sl eading if you had a hi gh-speed electric
not or .

Q Coul d there al so be readings that
could be msleading if you have a | ow speed
el ectric notor?

A | don't know. There could be, but
| don't know.

Q Does the fact that a notor is | ow
i npedance provide any condition that is nore
likely to occur, to give rise to the need to
di sabl e electric notor diagnostics?

A | don't know.

Q Is it fair to say that the -- this
410 Patent doesn't tell you very nuch about
enabling or disabling electric notor
di agnostics? It just says that it can be
done?

A. In this -- in this area here, yes.
| would agree that that -- it's just letting
you know that it can be done.

Q And there's not sone other area of
the patent you're thinking of, is there, that

gives nore information --
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(Si nul t aneous speaki ng.)
A Not that | --
Q -- about --
A -- can think of right off the top
of ny head, no.
Q Al right.
So let's turn to Colum 2 of the --
| think it's Colum 2.
Yeah.
Let's turn to Colum 2 of the
patent, please --
(Si mul t aneous speaki ng.)
Ckay.
Q -- the '410 Patent.
And |I'm 1| ooking at Colums --
sorry -- Lines 16 to 18.
Do you see: "Furthernore, the
el ectric notor can have a high tenperature
rati ng of about 1,100 degrees C, or nore"?
A Yes.
Q Are you aware of any actual
el ectric notors that have a high tenperature
rating that high?
A | couldn't -- | would have to do
sonme research to conme up with that.
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Q Does that seem|like a typo,
1,100 degrees C, a high tenperature rating of
a notor?
A | don't know.
Q Do you know what the nelting point
of steel is?
A Not off the top of ny head.
Q Al right.
Wuld it surprise -- do you
understand that steel nelts at about a little
over 2,000 degrees, naybe around 2,300 degrees
Fahrenhei t ?
A It -- it's depends on which steel
you' re tal king about, as well.
So that's -- so that it -- | can't
specifically answer that question. | don't
know t he answer wi thout looking it up in a
t abl e.
Q Yeah.
Have you -- as part of your
I nvestigation, have you |ooked -- well.
As part of your investigation, have
you | ooked at whether this 1,100 degrees Cis
a reasonabl e nunber for a high tenperature
rating of a notor?
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A No, | haven't.
Q Al right.
So you don't have any opinions one
way or another on -- let nme ask a different
guesti on.
So if | understand, are you --
you're not aware one way or the other if any
notors actually can operate at
1, 100 degrees C?
A |"mnot -- | don't know one way or
anot her.
Q And | could do the math for you,
but do you have a general sense of what
1,100 degrees Cis in Fahrenheit?
A | know it's pretty high.
Q Yeah.
Wul d you agree -- well, 1"l
represent 1,100 degrees C is about
2,012 degrees Fahrenheit.
A That sounds like it's in the
bal I par k.
Q I n your decades of experience in
hydraul i c fracturing, have you ever heard of a
not or operating at around 2,000 degrees
Fahr enhei t ?
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A |'ve not ever really | ooked into

that, so | don't really have an opi nion on
t hat .

Q But you woul d agree 2,000 degrees
Fahrenheit is pretty high, right?

That's the kind of tenperature you

would find in the kilns.

A It's very hot, yes.

Q That's the kind of tenperature you
would find in, maybe -- in a kiln, k-i-I-n?

A | don't know what types of
tenperatures you'd find in a kiln. | nean --
so. ..

Q And -- and your background -- | was
a chem cal engi neering undergrad, too, and so
| have an additional respect for a fellow
chem E.

You under stand, 2,000 degrees

Fahrenheit is not the kind of tenperatures
that steel is typically designed to wthstand.

A | know that's very high. But I
al so know that, you know, we're -- in
technol ogy today we have to deal w th higher
and higher tenperatures all the tinme, so --

for different applications.
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Q But do you think in 2012 there may

be sone notors out there that can w thstand
2,000 degrees Fahrenheit or 1,100 degrees C?
O do you just --
(Si nul t aneous speaki ng.)
A It wouldn't --
Q -- (inaudi ble) --
A -- it wouldn't surprise ne, but I
don't know.
Q Let me go a little bit later into
t he patent.
Oh, yeah.
You agree that in patents, patents
describe a mx of things. It can describe
t hings that are known before, to set the
stage, and then it can provide -- describe
what the patent -- is new to the patent,

correct?

| want to turn to Page 6 of the
'410 Patent, please, at the -- at the
par agraph starting at Line 44.
A kay.

Q And why don't you take a nonent to
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read the '410 Patent, Columm 6, Lines 44 to --
to 58.
A That paragraph?
Q And then if we could -- Colunmm 6,
Li nes 44 to 58.
A (Wtness review ng exhibit.)
Ckay.
Q Ckay.
You woul d agree that Col unm 6,
Lines 44 to 48 (sic), are -- is describing
sonmething very sinmlar to the technol ogy
background that we tal ked about earlier, just
basic features of hydraulic fracturing that
have been known for decades?
A Yes.
Q So let's turn back --
MR TOBIN:. | think I'mdone with
this. Gve ne just a mnute.
Yeah.
Q (BY MR TOBIN) Let's turn back to
your declaration, Exhibit 2005.
A Ckay.
Q And | et nme know when you have t hat
in front of you.
A | do.
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Q Ckay.

Very good.

And | want to turn towards the end
of your declaration, where -- it starts on
Page 29 of 47.

Let nme -- actually, | m sspoke.
|"m sorry about that.

It's Page 28 of 45.

It starts at the bottom 74.

Ckay.

Q Ckay.

And this is a section where you
descri be what's known as secondary
consi derations of nonobvi ousness; is that
right?

A That's correct.

Q And what is your understandi ng of
what secondary consi derations of
nonobvi ousness are used for?

A. Wll, inthis case it's used for --
to show the commercialization of the equi pnent
and process.

Q And in your mnd what -- what does
t hat nmean?

What rel evance does that have on
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whet her the patent is obvious or not obvious?
A Wel |, the secondary consideration
Is -- is, kind of, standing on its own, as far

as what it -- what it tells, that the -- that
there's actually been use of this process, and
successfully used in nmaki ng noney.

Q What rel evance does it have if a

process has been used to make nobney, on

whet her that process -- or product is
obvi ous -- on whether a patent is obvious or
not ?
A (Wtness review ng exhibit.)
Well, in Paragraph 30 | do nention
that: "I have been instructed that" -- the --

"obviousness is a question of |aw prem sed
on" -- the -- "underlying issues of fact, al
of which nmust be considered, including the
scope and content of" ... "prior art, the
| evel of ordinary skill in the art, the
di fferences between the clainmed invention
and" ... "prior art, and secondary
consi derations of nonobvi ousness.

"I understand that a patent for a
claimed invention may not be" --

clainmed (sic/as read) -- "if differences
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bet ween the clainmed invention and" ... "prior

art are such that the clained i nvention as a
whol e woul d have been obvi ous before the

effective filing date of the clainmed invention

to a person having ordinary skill in the art
to which" -- "which the clained invention
pertains."

Q Do you have a general understandi ng

of what that paragraph you just read neans,
and how to apply it?

A Wll, that -- |'ve been instructed
that if -- if there are secondary
consi derations, such as commercialization
that that needs to be considered in the
anal ysis of it.

Q And have you considered the
secondary consi derations in your analysis?

A Yes.

Q And did the secondary
considerations informyour analysis as to
whet her any of the U S. Wl | patents are
obvi ous or not obvious?

A Well, the -- the secondary
consi derations showed that U S. Well Services

was commercializing the -- the technol ogy.
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Q And when you say U S. Wl was
commer ci al i zing the technol ogy, for which
patents was U S. Well conmmercializing the
t echnol ogy?
A Well, for all the patents that were
I n question today.
Q Al right.
You under stand one of the patents
in question today is the '410 Patent?
A Yes.
Q And, in your view, U S. Wll
commerci ali zed the technol ogy of the
'410 Patent?
A O elenents of it, yes.
Q Wel |, when you say -- are you
saying comercialized the patent or elenents
of the patent?
Wi ch one was your opinion based
on?
A. Well, that they were
commercializing the patent, the entire patent.
Q Got it.
Is that --
(Si mul t aneous speaki ng.)
A That' s ny under st andi ng.
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Q s that also true, that U S. Wl
was commercial- -- and you understand that one
of the patents you're here for today has the
| ast three digits, 030, the '030 Patent?
A Yes.
Q And is it your understandi ng that
US. Wll was commercializing the technol ogy
of the '030 Patent at issue in | PR2021-01038?
A Yes.
Q What does it nean to commercialize
t he technol ogy of a patent?
A Vel |, ny understanding is that that
nmeans that you're actually using it and
maki ng -- making noney doing it fromthe
patent information
Q By using it -- so as part of your
consi derations of nonobvi ousness, when you say
"using the patent,"” do you nean that U S. Wl
was maki ng a product or perform ng a process
that practices the clains of the patent?
A Yes.
Q So in formng -- so for the
'030 Patent at issue in |IPR2021-01038 --
A Hol d on just a second. Let ne get
that patent out so | can be | ooking --
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(Si nul t aneous speaki ng.)
Q Sur e.
--at it.
kay.
Do you want ne to add it to the
screen?
Wul d that help you?
A That's okay. |If | can get nyself
organi zed here.
Q Yes, sir
A (Wtness review ng docunent.)
Q l"msorry. | think you opened a
docunent .
Just so we can know what you're
| ooki ng at, can you refer to the cover of that
docunment and tell ne what it is, please?
A Sur e.
It's the: Halliburton Energy
Service, Inc., and G marex Energy Conpany,
Petitioners, versus US. Wll Service, LLC
Pat ent Owaners.
"Case Nunber |PR2021-01038.
"Patent 10, 408, 030.
"Decl aration of Robert Schaaf."
Q Yes, Sir
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So -- so Patent No. 10, 408, 030,

that's what | had in mnd, was the
' 030 Pat ent.
I s that how you understood it?

A Yes.

Q And the declaration you' re | ooking
at from | PR2021-01038 is Exhibit 2008,
correct?

A Yes.

Q Got it.

(Exhi bit No. 2008 Previously

Mar ked. )

Q (BY MR TOBIN) Wuld it help if
repeated mny original question, nowthat we're
all on the same page?

A | think so, yes.

Q Al right, sir.

So in formng your opinions as to
secondary consi derations regarding the
'030 Patent, was it your understandi ng that
US WlIl, the patent owner, either sold
products or services that practiced the clains
of the '030 Patent?

A Wen | -- when | wote the -- put

together the -- the declaration, that was ny
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bel i ef .
| have cone to understand that
U S WlIl Services does not punp down
equi pnrent -- does not punp down equi pnent into
wel |'s, but that they -- they have -- they have
| icensed the information or the technology to
ProFrac, which does do that.
Q So at the tine -- so at the tine
you wrote your dec- -- | see.
So U. S. Well has never nade or sold
products or services that punp down -- that do
punp down operations; is that your
under st andi ng?
A Punp down things |ike our
perforating guns or that type of thing,
that -- that type of punp down.
Q | see
Where did you get that
under st andi ng?
A Fromthe -- the attorneys that | --
"' mworking wth.
Q Ckay.
So when you wote your origina
declaration -- turn to Page 97 -- I'msorry --
Par agr aph 97, please, on Page 34.
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When you say, "Based on ny review

of the U S. W5 Clean Fleet technol ogy and the
'030 Patent, the C ean Fl eet technol ogy
enbodi es the clainmed features of the

'030 Patent," was that an understandi ng you
got from soneone el se?

A That was ny understandi ng at the

Q kay.

And it turns out that understanding
i n Paragraph 97 is not correct, right?

A Partially not correct, yes, That
the punp down -- or that the punp actually
punpi ng down of the equi pnent, the handling of
t he equi pnent itself, that U S WIIl Services
does -- did not actually do, or hadn't done.

But they had licensed it to -- the
technol ogy to ProFrac, who did do that type of
wor k.

Q When did ProFrac start doing that
type of work, the punp down?

A | don't know.

Q What -- do you know if it was this
year or the previous year?

A. | -- | have no idea.
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Q Ckay.
So for all you know, U S. Wl
Services or its licensees may never have
practiced the '030 Patent up until, let's say,
this year.
You're not sure when, right?
A. Well, in-- 1 guess it would --
what | would like to say is that it's kind of
m sl eading, in the fact that in the oil fields
there's lots of people out there, when you're
doing different types of operations,
especially when you're doing frac jobs, and so
if you're actually handling equi pnent or not,
you're -- you're sonewhat involved in the
oper ati on.
So you're involved with, say,
punping it down. And so it could be -- the
I nterpretation could be a w der range.
And that's why, when | becane aware
that it may have been m sl eadi ng, what | was
saying there, | wanted to nmake that clear
t hat that was m sl eadi ng.
But -- but | wasn't intending to be
msleading. |It's just that it wasn't being
done by U S. Well Services thensel ves.
www.LexitasLegal.com/Premier Lexitas 888-267-1200 Page 103

HALLIBURTON EXHIBIT 1052
Halliburton Energy Services, Inc. v. U.S. Well Services, LLC, IPR2023-00558, Page 103



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

Halliburton Energy vs
U.S. Well Services

Robert Schaaf
June 29, 2022

104

Q And, sir, just to be clear, | would
never accuse you of intending to be
m sl eadi ng. M st akes happen.

A Yeah.

Q So in Paragraph 98, when you say --
Par agraph 98 of your '030 decl arati on,
Exhi bit 2008, when you say, "The operation of
the Clean Fleet technol ogy enbodi es the
clainmed features of the '030 Patent," is
that -- intentionally or not, is that an
i ncorrect statenent?

Cl ean Fl eet does not enbody the

claimed features of the '030 Patent?

A | would not -- | would say it
would -- it does enbody them wth the
exception that they have not commercially done
or handl ed equi pnent that they -- that was
sent downhol e.

Q Ckay.

So Clean Fleet -- so would a nore
correct statenment be that: Operation of the
Cl ean Fl eet technol ogy enbodi es sone of the
claimed features of the '030 Patent, but not
all?

A Yeah. | would say -- | would say
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It would be nore -- it says all -- all the
features except for the handling of the
equi pnent that's being sent downhole -- being
punped downhol e.
Q And so, again, so Cean Fleet
t echnol ogy does not enbody all of the clained
features of the '030 Patent, correct?
A That's -- that, | can live wth.
Not all of them
Q Let's turn back to your '410 Patent
decl arati on, please.
Let me know when you're there.
A kay. I'mthere. 1've got the
declaration in front of ne.
Q Ckay.
So please turn to Page 29 of 45 of
Exhi bit 2005.
And this is in the | PR2021-01032
and 01033.
A kay
Q Got it?
Ckay
Are you there?
Yes.
So do you see -- in Paragraph 77,
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you say, "...it is ny opinion that the C ean

Fl eet product is coextensive with the
chal l enged clains of the '410 Patent"” -- and
then there's nore.

Do you see that?

A Yes.

Q When you were form ng your opinions
In this case, what did you understand the term
"coextensive" to nmean?

A That -- that the C ean Fleet
product had -- had all the clains of the
'410 Patent.

Q How were you able to determ ne
t hat ?

A By | ooking at the brochures and
equi pnent of what -- what was in their
products, and getting information about --
from sources, of whether or not that -- that
this was capabl e of dong these things.

Q Di d anyone provide you with facts
that you relied on in determning that C ean
Fl eet was coextensive with the chall enged
claims of the '410 Patent?

A | -- I guess | don't -- you would

have to be a little nore specific than that.
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Q Whi ch piece of nmy question was not

clear?

A | guess -- well, can you repeat the
guesti on?

Q Sur e.

D d anyone provide you with any
facts that you relied on for your analysis
that the Clean Fleet product is coextensive
with the challenged clains of the '410 Patent?

A Wll, I did-- on -- on ny
declaration, | did work with the attorneys on
what | was putting together, just so that we
were -- that | fully understood what was goi ng
on, and that, if | did have any questions,
that they woul d be able to provide answers for
me so that | would be able to put together
a -- a correct declaration.

Q And | -- and I want to ask this

very carefully, so I'mjust going to ask a

yes" or "no" answer.
Did -- did the attorneys provide
you facts that you relied on regardi ng whet her
the Cean Fleet is coextensive with the
chal | enged clains of the '410 Patent?

A. | can't -- | don't know -- | don't
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think I can answer that "yes" or "no."

Q | s that because you don't know the
answer to ny question or you don't want to
answer it?

A Well, it's just that | can't answer

it "yes" or "no." | would have to give a
| onger answer.

Q Well, "no" is a pretty short
answer, right?

A Well, | guess that's why | don't
want to be incorrect or msleading here,
because they provided ne with |lots of
materials that | relied upon to come up with
t he declaration that was here.

And so to say that they gave it to
me would -- would not be correct. But they
did provide ne information and provided
answers to questions that -- that hel ped ne
cone up with nmy opinions on this matter.

Q Did you interview anyone as to
whet her or not Cl ean Fleet practices the
claims with any of the U S. Wll patents?

A Did | interview anyone?

No, | did not interview anyone.

Q Did you speak with any of the
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I nventors as to whether C ean Fleet practices

any of the clainms of the chall enged patents?

A No.

Q Did you speak with any enpl oyees or
officers of U S. Wll in determ ning whether
Cl ean Fleet practices any of the clains of the
chal | enged patents?

A No.

And | got it put in here, is that
the attorneys in this case, as well as every
ot her case |'ve worked with, have specifically
asked ne not to talk with anyone besi des
t hensel ves on these matters.

Q kay.

So when you state that "C ean Fl eet
product is coextensive with the chall enged
claims of" -- "with the challenged clains,"
you understand that there's been several
versions or generations of C ean Fleet over
the years, correct?

A Chal | enged -- you kind of blurred
there, but you said there's, kind of,
different generations of the Cean -- Cean
Fl eet product?

Was that the question?
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Q Yes, sir
Do you understand that there's been
different generations of Clean Fleet over the
years?
A Yes. And this is -- this is
referring to Cean Fleet Gen 1.
Q Cot it.
Do you know which fl eet nunber that
was, by any chance?
O do you just --
(Si mul t aneous speaki ng.)
No.
Q -- refer to it by generation?
A Yeah.
No, | don't know that.
Q Ckay.
So it's your opinion that C ean
Fl eet CGeneration 1 practiced the clains of the
'410 Patent?
A Yes.
Q And do you know when Cl ean Fl eet
Generation 1 practiced the clains of the
'410 Patent, what year?
A Not specifically, no.
Q Do you have an esti nate?
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A | think about 2014.
Q And was it sufficient -- for you to
concl ude that there were secondary
consi derati ons of nonobvi ousness, was it
sufficient for you to conclude that the C ean
Fl eet Generation 1 practiced the clains of the
'410 Patent?
A Coul d you repeat that question?
Q Let me ask a different question
That wasn't a very good questi on.
So "Il -- 1"1'l withdraw that
guesti on.
So let's turn back to Paragraph 77
of your decl arati on.
And | think here you give the
reasons why you think Cean Fleet is
coextensive with the chall enged clains of the
'410 Patent. And that's because "...each
conprise electric punps powered by at | east
one electric notor and a VFD."
A Yes.
Q The -- and so in your view, the
fact that C ean Fleet Generation 1 had punps
powered by at |east one electric notor and a
VFD, that neans that Cl ean Fl eet
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Generation 1 was coextensive with the cl ai ns

of the '410 Patent, correct?

A Yes.

Q Do you know whether U S. Wl
desi gned or manufactured any of its own punps
that it used in Clean Fleet?

A | don't know the specifics on what
all they did -- you know, what they did or
didn't do.

Q Do you know whet her or not
U S. Wll designed or generated -- w thdrawn.

Do you know whet her or not
U S Wll designed or manufactured its own
el ectric notor or variable frequency drive for
use in Cean Fleet?

A Again, | don't know specifically
what -- you know, what they did. And it's
al ways, kind of, questionable about what --
you know, how nmuch sonebody does in these
days, because everybody is so specialized in
how you define it.

Q Do you expect that U S. Wll is the
ki nd of conpany that woul d have been able to
desi gn and manufacture its own punps, notors

or VFD, or do you expect they would have
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bought them from soneone el se?
A Well, that's where it gets into
where it gets to be tricky, because, like,
it's ny understandi ng that Sysco doesn't build
anything; they just design it and sell it.
And so that's where it's kind of
hard to answer questions |like that, on what
exactly a conpany does as far as the equi pnent
that's done, because U S. Wl | Services does
frac jobs.
So --
(Si mul t aneous speaki ng.)
Q That's --
-- that's --
Q -- sonmething -- I"msorry. |
didn't mean to cut you off, sir.
A -- but that's -- that's their
busi ness.
Q Al right.
So US -- US WlIl does -- are
you famliar with the kinds of conpanies in
2012 that woul d have designed -- w thdrawn --
t hat woul d have manufactured fracturing
fleets?
A No.
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Q Sitting here today, are you

famliar with any conpani es that manufacture
fracturing fl eets?

A | -- 1 couldn't tell you which
one -- who does that.

Q Al right.

So turn to Page -- Paragraph 79,
pl ease, on Page 30 of 45.

You say, "l understand that the
comer ci al success of the C ean Fleet product
is due to the addition of all-electric notors
and electric punps.”

A Yes.
Q Al right.

And what do you understand
"commercial success" to nmean, in the context
of secondary consi derations of nonobvi ousness?

A Wll, in this case their fleet was
nore highly -- was nore utilized than the
average frac fleet, fromthe different
conpani es ar ound.

So the fact that they -- there was
nore demand for the electric notors and punps
made that a commercial -- be considered a

comrer ci al success.
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Q When you say that it was nore
utilized than the average frac fleet, what was
the utilization of U S Well?
A | don't know exactly what it was,
but I -- at this point, when |I was doing the
report, | knew it was high -- much higher than
the average frac utilization.
Q What was the average frac
utilization in Two Thousand- -- what was the
average frac utilization for which you were
conpari ng?
A Well, the frac utilization of
different conmpanies that -- that do that type
of work.
Q Wi ch ot her conpani es were you
conparing U S. Well against?
A Just in general, the industry as a
whol e.
Q How much nore utilized was
U S Wll than the average frac fleet?
A | don't know specifically, to
answer that question. | just know it was nore
at this point.
Q When you say -- what do you nean by
"nore at this point"?
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A Well, at this point, neaning that |

didn't -- 1 didn't ook back -- or | didn't
revi ew t he nunbers about how nmuch nore or | ess
it was being utilized.

Q So in formng your opinions as to
comerci al success in this case, across the
vari ous patents you' ve opined on, you didn't
review the financial nunbers to determ ne

commer ci al success?

A Yes, | | ooked at, you know --- or |
was -- | was able to look at the rates that --
t heir usage, whether -- their equi pnent and

conpared it to the industry as a whole, to

cone up wth that understanding -- or
st at enent .
Q Well, those rates aren't provided

in your declaration here.

Do you have a way to tell ne what
those rates were, the rates of U S. Wl
conpared to the industry as a whole -- the
rates of utilization?

A | woul d have to confer with the
attorneys, but whether we were able to put a
suppl enental declaration or sonething else to

provi de that.
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But | think that -- that's
possi ble, that we could do that. But | agree,
| don't have it in the report itself.
Q And sitting here today, you don't
know what the rate of utilization for
U S WlIl against the industry was, correct?
A Not off the top of ny head right
now, no.
Q When you were | ooking at the rate
of utilization in the industry, what did you
define "industry" to be?
Was it all fracturing conpani es,
el ectric fracturing conpani es, or sonething
el se?
A Al'l fracturing conpani es.
Q Al right.
So all frac- -- you said you
conpared U. S. Well.
So that woul d include diesel
fracturing conpani es?
A Yes.
Q Did you do any -- in form ng your
opi nions on secondary consi derati ons across
t he chal l enged patents, did you do any
i nvestigation as to what U S. Wl l's market
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share was agai nst the other conpanies?

A Not specifically, no.

Q In form ng your opinions as to
comer ci al success in this case, did you do
any kind of discount or consider what effects
mar keting or advertising would have on that
commer ci al success?

A | guess | -- | don't know exactly
what you nean by that.

Q Well, you realize sonetines
conmpani es are successful not necessarily
because they have great products, but because
t hey have really great commercials or
adverti si ng.

You do understand that, right?

A Yes.

But --
(Si nul t aneous speaki ng.)

Q So what | -- but so what | was
asking you: D d you do any investigation as
to the effects of comrercial success
attributed to any kind of marketing or
adverti sing?

A Vell, | would assune sone of the

success was due to the fact that there was a
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demand for electric notors and punps.

And so if that was part of the
market- -- if you consider that part of the
marketing, then yes, that -- that would be
part of it.

But that woul d be because they were
making it known that they have that, and for
the conpanies that were interested in that
kind of activity, then they would have it.

Q And so your understandi ng that
US WlIll was commercially successful because
they offered electric notors and electric
punps, correct?

A Yes.

Q So are electric -- so there's
electric -- two terns here. There's "electric
notor" and "electric punps.”

What is an electric punp?

MR. EVANS: Counsel, we've been

going for alittle nore than an hour

her e.

Do you mind if we take a break if

you're at a good pl ace?

MR TOBIN. Yes.

Can | ask that we answer this
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guestion, and then let's take a break?

Just because there's a pending
guesti on.

MR. EVANS: That's fine.

THE WTNESS: Well, it's just that
it makes clear that there are notors and
there are punps. And a lot of tines you
define electric punps as -- just because
they' re being powered by electricity.

MR TOBIN. GCot it.

| may come back to that, but let's
take a break.

THE VI DEOGRAPHER: The tine is
11: 27 a.m W are going off the record.

(Brief Recess Taken.)

THE VI DEOGRAPHER: The tine is
11:34 a.m W are back on the record.

Q (BY MR TOBIN) So, M. Schaaf,
before the break we were tal ki ng about
el ectric punps.

And woul d you agree it's possible
to have an electric punp that does not use an
el ectric notor?

A Well, et me get back to the

par agraph we were tal king about. |[|'ve cl osed

120
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It up.
Q Yes, sSir
| can reorient you, if that wll
hel p.
A Yes.
Q W were -- we were in Exhibit 2005,
your declaration in the 1032 and 1033 cases,
and we were tal king about Paragraph 79.
A Ckay. |I'mback with you. Let's go
ahead.
Q Al right.
So here you refer to all-electric
notors and el ectric punps.
Do you see that?
Yes.
Q So you would agree that there is
such a thing as an electric punp that does --
it does not use an electric notor.
s that right?
A | don't agree with that.
Q And so all -- all punps -- where
did I go wong?
A Well, when | say "all-electric
notors," there's other things that notors are
used for on a frac operation, such as the
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bl ender s.

And electric punps are -- you know,
| was just wanting to be specific that the
punps thensel ves were electric, as well.

Q So maybe we're agreeing.

What do you nean by "the punps are
electric, as well|"?

Can you describe that for ne?

A Well, that they source -- their
prinme nover is electric -- you know, an
el ectric notor.

Q | got it.

So the punp has a -- is a built-in
el ectric notor and an el ectric punp?

A Vell, a punp is really -- there's
two parts to the punp, the thing that gets it
power to make it nove, and then the equi pnent
that actually is noving the fluids there.

And so you have a -- a power source
and then the -- the -- the novenent of the
fluid.

And so a lot of tines they're
conbined to say they're one thing, because
that's -- that's typically how peopl e | ook at

t hem
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And in this case it's -- because

we're -- because of the matter that we're

tal king about, | specified that they're

el ectric punps, so neaning that it's electric
power that's giving the energy to -- to nmake
the punp operate.

Q kay.

Let's go down a coupl e paragraphs,
and Paragraph 81. Here and in your other
decl aration you tal k about a case that patent
owner filed against TOPS and Honghua,

H o0- n-g- h-u-a.

A Yes.

Q Al right.

And -- and in your view, Honghua
was a conpetitor of the patent owner?

A Yes.

Q Al right.

What anal ysis did you do of the
Honghua product, that it was offering?

A Well, we viewed the petition in
this matter, and all of the equi prent and
setups that TOPS and Honghua equi pnent had
were identical to the U S Well Services

equi pnent .

www.LexitasLegal.com/Premier Lexitas 888-267-1200 Page 123

HALLIBURTON EXHIBIT 1052
Halliburton Energy Services, Inc. v. U.S. Well Services, LLC, IPR2023-00558, Page 123



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

Halliburton Energy vs
U.S. Well Services

Robert Schaaf
June 29, 2022

Q When you say they were identical,
do you nean they used electric punps and
not or s?

A The setup, the -- all -- all the
el enments, as | -- as | nentioned in
Par agr aph 83:

"The conpeting TOPS and Honghua
systens i ncl udes:

"a systemfor hydraulically
fracturing” ... "underground formation in an
oil" -- and (as read) -- "gas well to extract
oil" -- and (as read) -- "gas fromthe
formation, the oil or gas well having a
wel | bore that permts passage of fluid from
the well bore into the formati on;

"a plurality of" -- "of H 6000HP
punps, which are electric punps fluidly
connected to the well and are powered by at
| east” (sic/as read) "one electric notor and
are configured to punp fluid into the well bore
at high pressure so that the fluid passes from
the well bore into the formati on and fractures
the formation; and

"a variable frequency drive

connected to the electric notor to control the

124
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speed of the notor and frequently perform --
"perfornms electric notor diagnostics to
prevent damage to" ... "at |east one electric
not or . "
And | could continue onward, but I
think you get the idea that their -- the --
their systemwas -- was a copy of the
U S Well Services.
Q D d Honghua and U.S. Well use the
sanme brand of punps?
A | don't know.
Q Did Honghua and U.S. Well use the
same brand of electric notors?
A | don't know.
Q D d Honghua and U.S. Well use the
sane rating of electric notors, the output
hor sepower ?
A | don't know.
Q D d Honghua and U.S. Well use the
sanme nunber of fracturing punps on the site?
A Well, the nunber of punps at a
fracturing site would vary fromwell to well,
and the necessity of it. So that wouldn't be
a fair conparison
Q Well, was there any instances in
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which U S. Well and Honghua used the nane
nunber of fracturing punps?
A ' msure there were.
Ckay.
Wi ch ones?
A | don't know.
Q Did Honghua and U.S. Well use the
sane brand of variable frequency drive?
A | don't know.
Q In the U S. Well setup, how many
el ectric notors were powered with each
vari abl e frequency drive?
A Repeat that questi on.
Q Sur e.
In the U S. Wll setup, how nany
el ectric notors were connected to -- to a
vari abl e frequency drive?
A | don't know the nunber of them
Q I n the Honghua setup, how many
el ectric notors were connected to a variable
frequency drive?
A | -- | don't know.
Q Were the punps -- the Honghua punps
ski d-mount ed or nounted on sonething el se?
A. Well, fromthe pictures that | saw,
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It | ooked |ike they were skid-nounted.
Q Was Cl ean Fl eet skid-nounted --
were the punps in Cean Fleet skid-nmounted or
nount ed on sonething el se?
A The Cl ean Fleet was nounted on a
trailer.
Q The Cl ean Fleet was nmounted on a
trailer -- the --
(Si mul t aneous speaki ng.)
Yes.
Q -- punps were nmounted on a trailer,
and at Honghua t he punps were nmounted on
ski ds?
A Fromthe pictures | saw, that's
what it |ooks I|ike.
Q So if I can sunmarize, is it a fair
sumary to say that the reason you think that
the TOPS and Honghua system copied from
US WlIl is because they use hydraulic
fracturing punps that are powered by electric
notors and control |l ed by variabl e frequency
drives?
A Well, that -- that starts it.
Like | said, | can continue reading
onward, if you would like me to, to go through
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the entire details of why | said it's an

i denti cal system
Q Well, I've listened to what you
read and -- and that's what | heard.

Are there any other conponents that
cause you to think that the -- that Honghua or
TOPS copied fromU. S. Wll, besides the fact
that it has variable frequency drives,
el ectric nmotors and punps -- and fracturing
punps?

A Well: "Like the clainmed Cean
Fl eet product, the conpeting TOPS and Honghua
systemincludes an electrical" -- "electric
fracturing systemwth electric" -- "with an
electric notor, electric punp and a VFD.

“I'n my opinion, the TOPS and
Honghua systemis substantially simlar to the
clainmed C ean Fleet product in the '410" "
and ' 601 Patent because each system i ncl udes
an electric fracturing systemwith an electric
notor, electric punp and a VFD.

“I'n nmy opinion, TOPS and Honghua
America, LLC copied U S. Well Services's
claimed Cl ean Fl eet system because: (1)

petitioner had access to the clainmed invention
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and (2) petitioner's conpeting product is

substantially simlar to U S. WlIl Services's
claimed Cl ean Fl eet product.

"Based on ny review of the
conpeting product and" ... "clained O ean
Fl eet product, petitioner's conpeting product
Is substantially simlar to the" --
(Si mul t aneous speaki ng.)
Wl l, now you're noving --
Yeah.

-- on from Honghua - -

> O > O

l"msorry. | went too far. You're
right.

Q Do you renenber ny origina
guestion, sir?

A You -- you asked if those things

were all that there were, and |I'd say -- |'ve
read -- |'ve given you my opinion on it.
Q Well, you've read your declaration

out loud to ne.

But |'mreadi ng your declaration,
al so, Paragraph 84, and the basis for your
opi nion that the TOPS and Honghua systemis
simlar to Cean Fleet is because each system

i ncludes an electric fracturing systemw th an
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electric notor, an electric punp and a VFD,
correct?
A Yes.

Q So the conponents you focused on
for simlarity -- in fact, the only conponents
you listed -- are electric notor, electric
punps and a VFD, correct?

A | -- | stand by what | put in ny
decl ar ati on.

Q s what | said not correct?

A | didn't say that.

| said | stand by what | put in ny
decl arati on.

Q Well, so -- and what's in your
declaration is that the Honghua systemis
substantially simlar to the U S WIlIl dean
Fl eet because each systemincludes an electric
fracturing systemwth an electric notor,
el ectric punp and a VFD, correct?

That' s your decl arati on.

A That's correct, yes. That's what |
said in ny declaration and | stick by that.

Q So if the -- you're famliar wth
the Coli reference in this case, correct?

A. Yes.
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Q If the Coli reference has an
electric fracturing systemwith an electric
notor, electric punp and a VFD, woul d you
agree that the Coli reference is substantially
simlar to the Cean Fleet product?
A No.
Q Wel |, you agree that the Coli
system does have an electric notor, correct?
A Yes.
Q And you agree that the Coli system
does have an el ectric punp.
A Yes.
Q And you agree that the Coli system
does have a VFD.
A Yes.
Q Let's now turn to your allegations
that petitioner's conpeting product is
substantially simlar to Clean Fleet.
That's Paragraph 86.
A Yes.
Q And then, Paragraph 89, you say
that: "Petitioner copied U S. WlI's" (as
read) -- Clean (sic/as read) -- "Fleet
system.."
Correct?
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Yes.
Q And when you say "petitioner"
you' re tal king about ny client, Halliburton,
ri ght?
A Yes.
Q So you're -- you're accusing
Hal | i burton of copying U S. Wll's C ean
Fleet -- Clean Fleet system correct?
A Well, that they -- they created a
system whi ch was -- which was a copy of the
US -- USW5 system
Q Are you accusing Halliburton of
copying U S. Wll's clainmed C ean Fl eet
syst en®?
A No. |'msaying that they had a
systemthat was a copy of -- or identical
to -- may be the better word -- identical to
the USWS system
Q Ckay.
So you're not excusing Halliburton
of copying U S. Well's systenf
A No. | don't have any evi dence of
t hat .
But | do know that it is an
i dentical system
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Q And by "an identical system" you
mean that both petitioner's system-- well,
back up.
Let me ask you: You have no
evidence that Halliburton copied U S WlIl's
Cl ean Fl eet system correct?
A. | don't, no.
Q "' msorry?
A | don't have any evidence of that,
no.
Q Your understanding is that -- and
when you say that petitioner's Cl ean Fleet
systemis identical to U S. Wll's system do
you know what brand of variable frequency
drive petitioner used in its systens?
A No, | don't.
Q Do you know what brand of electric
notor petitioner used in its systen?
A No, | don't.
Q Do you know what brand of
fracturing punp the petitioner used inits
syst enf?
A No.
Q Did petitioner and U S. Wl Il use
the sane brand of VFD in its system-- in
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their systen?
A Pl ease repeat the question.
Q Did -- did Halliburton and
U S WIIl use the sane brand of VFD in their
systens?
A No -- | don't know | don't know.
"' msorry.
Q Do you know if Halliburton and
U S. Well used the same brand of electric
notors or fracturing punps in their systenf
A | -- | don't know.
Q Have you reviewed any site plans at
Hal | i burton as to how their equipnent is laid
out ?
A |'ve seen pictures of it in their
br ochures.
Q Did you cite to any of those
pi ctures or brochures in your declaration?
A | don't believe |I did.
Q Do you know what rating of electric
notors petitioner used in its systens?
A Just that they had their thing
configured, the punp fluids and the well bore,
at high pressures.
Q And you agree that every conpany in
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exi stence over the | ast several decades have

had their punps configured to punp fracturing
fluird into the well bore at high pressures,
correct?

A No, | wouldn't say that's correct.

Q Wul d you say the vast mgjority?

A | -- 1 know that they -- they have
themat different pressure ratings over
various times for what -- what the particul ar
needs are of their custoners.

Q Did U S Wll and Halliburton use
the same fracturing pressure?

A. Well, the frac- -- again, the
fracturing pressures is always dependent upon
what's in -- what the formation -- it takes to
frac the formation

Q Do you -- do you know whet her, at
any formations, if U S. Well and Halliburton
used the sane fracturing pressures?

A. Well, if they've fractured in the
sane formation, at the sane depth, they
probably had simlar fracture pressures.

Q Are you raising a hypothetical or
do you have evidence that that occurred?

A Well, just -- just because if

www.LexitasLegal.com/Premier Lexitas 888-267-1200 Page 135

HALLIBURTON EXHIBIT 1052
Halliburton Energy Services, Inc. v. U.S. Well Services, LLC, IPR2023-00558, Page 135



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

Halliburton Energy vs Robert Schaaf
U.S. Well Services June 29, 2022

136
t hey' ve been out -- |I'mjust saying that |

don't know which particular wells each of them
have fractured and where exactly and what the
formations were, so..

Q Do you have any evi dence that
U S. Wll and Halliburton have ever been on
the sane fracturing site together?

A | don't know if that's happened or
not .

Q And so |'m | ooking at Paragraph 90
of your -- of your -- I'msorry. | said 90.

Par agraph 88, the top of Page 34,
and I'Il -- 1"Il paraphrase the | ast sentence.
But is it basically your opinion that
Hal | i burton's fracturing fleets are
substantially identical to Cean Fleet because
both conprise electric punps, notor and a VFD?

A That -- that summarizes it, yes.

Q And do you think that Halliburton's
all-electric fracturing fleet is substantially
simlar to the fracturing fleet disclosed in
the Coli, Co-l-i, reference?

A Okay. So we're conparing -- just
to nake sure we're clear, we're conparing

Hal I i burton with the Coli; is that correct?
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Q Yes.
A No. Because the Halliburton fleet
can frac- -- can fracture at high pressures
where Coli can only fracture at medi um
pressures.
Q | got it.
So that's the only difference in
your m nd.
And is that also true with the
US. -- your conparison of U S WIlIl to Coli
that the main -- that the difference between
US WIl's Cean Fleet and Coli is that Col
is -- can only fracture at nedi um pressure and
US Wll can fracture at high pressure?
A. Well, that -- that's -- for that
specific issue, yes.
There are other things that Coli is
deficient on, and those were why you -- or
Hal | i burton had to add additional references
to -- to cone up with why -- why you're -- why
you have this matter.
Q SO --
MR. TOBIN:. Sonebody's knocking on
ny door.
(Pause.)
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Sorry about that. That's one of
the joys of taking it in nmy office, is
t hat peopl e knock on ny door.
THE WTNESS: Well, | know the
probl em you have.
Q (BY MR TOBIN) Ckay.
Yeah.
Have you ever been to the O fshore
Technol ogy Conf erence?
A Unfortunately, no, | haven't. |[|'ve
al ways wanted to go there.
Q So let's -- let's turn to the --
oh, by the way -- |let nme back up.
Now when you said Coli could only
fracture at nmedium pressure, is that based on
some limt of the hardware that Coli disclosed
or is that just based -- what's that based on?
A It's based on the teachings of
Coli, reading through it. That's what its
patent is focused on.
Q | s there anything about the
vari abl e frequency drives in Coli that would
| ead you to think that they could not support
fracturing at high pressure?
A. Wll, | don't know, because
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that's -- it doesn't -- it's not directed
towards high pressure, so | can't really give
an answer to that. It's only directed toward
medi um pressure.
Q In your view, what -- what pressure
range i s considered nedi um pressure?
A. | think, again, a POSITA woul d
under stand what that was, but it would -- and
so there's going to be differences of opinion
on what that is.
But, generally speaking, you're
talking in the range of, probably, 4,000 to
8, 000 psi.
Q Uh- huh.
Do you know what formation Coli was
targeting for fracturing?
A Wel |, for medium pressures.
Q Do you know what specific
formation?
A. Well, it -- | don't think that that
pat ent had anyt hing specific about what
formations it was after. It was just after
medi um pressures.
Q Are you famliar with the Horn
Ri ver Basin?
www.LexitasLegal.com/Premier Lexitas 888-267-1200 Page 139

HALLIBURTON EXHIBIT 1052
Halliburton Energy Services, Inc. v. U.S. Well Services, LLC, IPR2023-00558, Page 139



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

Halliburton Energy vs Robert Schaaf
U.S. Well Services June 29, 2022
140
A Not -- not enough to be able to
tal k about it.
Q Al right.
Did you do any investigation as to
what punp -- what punps were used in Coli?
A Well, | don't think it was -- it
was specified.
Q Al right.
So in form ng your opinions, Col
did not specify what kind of punp it was
usi ng?
A | don't remenber if it did. |
don't recall if it did or not. But | don't
recall any punps that were specified.
Q How does the -- whether a punp --
you woul d consider a punp a high-pressure punp
or not a high-pressure punp, what -- what role
does the horsepower play in that?
A Well, just in -- generally, if you
want hi gher pressures, you need nore
hor sepower .
And, |ikew se, if you need higher
rates, you need nore horsepower. [It's just
t he nore horsepower you get, the nore you can
get out of a punp.
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Q What hor sepower ranges woul d you
expect the high-pressure punp to operate at?
A | don't -- | would -- | would have
todo alittle investigation for that. |
don't have that off the top of ny head.
Q So we may cone back to it.
| want to ask you a little bit nore
on your -- the declaration we were talking
about .
A Yes.
Q And turn to Paragraph 91. This is
Exhi bit 2005, your '410 and '601 decl arati on.
And do you see that in your
di scussion you have a "...long-felt,
unresol ved, need..."?
That's in the first sentence.
A Yes.
Q And what is your understandi ng of
the rel evance of a long-felt but unresol ved
need i n an obvi ousness anal ysi s?
A Well, if there's sonething that --
a need that's out there and that it's -- it's
at issue, then there's going to be a need for
it.
Q And was one of the needs that was
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unresolved -- is that in planning | arge
fracturing operations there was a | ogi sti cal
concern about the availability of diesel fuel?
A | don't think that was -- that was
a main issue, no.
Q Was that an issue?
A It could be in certain places.
Q Well, here you're tal king about the
| ong-felt, unresolved need in avoi ding diesel
engi nes.
Do you see that in --
(Si mul t aneous speaki ng.)
A Yes.
Q -- Paragraph 917
A Yes.
Q And di esel engines, even in 2012,
were known to have sone di sadvant ages.
Wul d you agree with that?
A Yes.
Q And one of the known di sadvant ages,
you woul d agree, with diesel engines is the
availability of diesel fuel.
A That's -- that's -- in certain
situations that's one of them yes.
Q Wul d you agree that -- that one --
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anot her di sadvantage of diesel fuel is that it

required transportation of diesel tankers to
the site?

A Again, that potentially could be
one di sadvant age, yes.

Q Wul d you agree that a di sadvant age
of diesel fuel was that it enhanced carbon
di oxi de em ssi ons?

A Yes. That it -- | guess nore
broadly it had em ssions that cane fromit
that are pollutants and are considered a
pr obl em

Q Was anot her di sadvantage of, as
part of this long-felt need, the fact that the
facilities to transport diesel fuel occupied
nore footprint and infrastructure on a

fracturing site?

A. In a |l ot of cases that -- that
would -- that's true.
Q So in your view, in |ooking at

Par agraph 91, the long-felt, unresol ved need
that U S. Well felt was using hydraulic
fracturing punps that would avoid the need for
di esel engi nes.

A. Yes.
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Q One of the -- and the way U S. Wi
solved that need is by using turbine
generators to replace the diesel prinme novers
that were used in conventional site plans.

A Well, is there a question there,
or --

Q Do you agree with nme?

A That U. S. Well Service provided --

(Si mul t aneous speaki ng.)

Q Sol ved the --

A -- (inaudi ble) --

Q -- solved the problem by using
turbi ne generators to replace the conventi onal
di esel prime novers on fracturing sites.

A Yes. That was part of their
sol ution, yes.

Q Do you know if U S. Well made their
own turbine generator or they bought it from
sonmeone?

A | would -- | amassum ng they
bought it from soneone.

Q Does the long-felt, unresol ved
need -- in your view, in Paragraph 91, one of
the reasons that the patents in this case are

not obvious is because U S. Wl Il solved a

144
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| ong-felt, unresol ved need?

A Yes.

Q And the way U. S. Well solved that
unresol ved need is by using electric notors
and -- and punps instead of diesel prine
novers.

A And all that goes with that.

Q And all --

(Si mul t aneous speaki ng.)

A | guess what |I'msaying is -- is
that in all the technology that's involved in
order to make that thing happen, that just to
say you've just replaced it with this very
much distorts what the real story is.

Q | didn't nean to limt it to
vari abl e frequency drives.

Was that al so what you had in mnd?

A Well, the whole -- what | had in
m nd was the whol e patent and everyt hi ng
that -- that was included with it.

Q Looking at the long-felt,
unresol ved need, were you conparing the whol e
patent or were you |l ooking at the clains?

A Wll, I -- what |'msaying is -- is

that -- that the -- there was this |ong need,
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but that sonebody had to cone up with the

technol ogy in order to solve that need.

And that's what these patents
achieved, is by putting the technol ogy
together in order to resolve these needs.

Q And "putting the technol ogy
together,"” you're referring to variable
frequency drives to control electric notors
and -- and punps?

A |"mreferring to all the -- all the
el enents of the patents.

Q What is an el enent of a patent?

A " msorry --

(Si nul t aneous speaki ng.)

Q What does that nean?

A -- I"msorry.

The clains of the patent.

Q So turning to, again, sone of the
previ ous paragraphs, is there a reason you

focused on the electric notors, electric punps

and VFDs?
A Just because, you know, | didn't
want to -- in witing the report, | didn't

want to have to repeat every el enment of the

patent in ny report. That would have got,
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ki nd of, tedious.

But it -- those are the basics of
what we were trying to acconplish, is we're
trying to get -- the U S. Wll Service and
others were trying to get a systemfor
fracking that was all-electric.

And U.S. Well Service was the one
that was able to cone up with it and what was
needed in order to do that.

Q And what was needed was the
vari abl e frequency drives, electric notors
and --

(Si nul t aneous speaki ng.)

That - -

-- hydraulic --

that --

o > O P

-- fracturing punps?

A -- that was part of it, yes. But
then there's everything else that's invol ved
with the patent.

Q What do you nean by "everything
el se that's involved with the patent"?

A All -- all the clains that are in
t he patent.

Q Well, when you say U S. Wll -- so
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sonme of the clains talk about trucks having

five axles.

And you're not claimng U S. Wll

invented trucks with five axles, right?
A No, I'mnot claimng that.

But what | amclaimng is -- is
that they're -- they put all these elenents
together in order to cone up with the system
t hat woul d wor k.

Q Got it.

And "cone up with a systemthat
woul d work," you nean that -- that hey could
sell?

A Well, that could actually have the
technol ogy to effectively fracture formations,
I ncl udi ng hi gh-pressure formati ons, and woul d

operate effectively and was able to put a

system out that was acceptable to the -- the
oil industry and used by the oil industry.
Q You agree that others before

U S Wll fractured high-pressure formations,

correct?
A Yes, but not -- not with electric
punps.
Q Cot it.
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So the main difference between

US Wll, what they did, their technol ogy
I nventions, and what those who canme before
t hem was using electric punps?

A Yes. And putting -- you know, that
they were able to figure out how that was able
to be done, which is what the patents are.

Q And the way to figure out how that
was able to be done was with driving those
el ectric punps with electric notors and then
controlling the punps with variable frequency
drives.

A If you want to sinplify it, that's

But to -- to get the full story of
It, you would have to include all the elenents
of the patents that we -- we're discussing
t oday.

MR TOBIN. Now !l think we're at a
breaki ng point. Let's take [unch and
we' || come back

(Brief Recess Taken.)

THE VI DEOGRAPHER: The tine is
12: 07 p.m W are going off the record.

(Lunch Recess Taken.)
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THE VI DEOGRAPHER: The tinme is

1:16 p.m W are back on the record.

Q (BY MR TOBIN) Wl cone back from
| unch, M. Schaaf.

A Thanks.

Q | want to followup on -- | want to
foll ow up on sonmething we were tal king about
bef ore I unch.

Do you recall the discussion of
turbi ne generators running on natural gas and
sone of the ones that were used on various
of fshore platforns in the '90s?

A Yes.

Q kay.

And | think you testified, and
correct nme if I'"mwong, but the turbine
generators you saw in use in the 1990s
i nvol ved the natural gas cane fromthe -- the
of fshore fields, and that was used to power
t he turbi ne generators.

s that right?

A That -- that's correct, yes.

Q And in that case, how did the
turbi ne generator deal with water or

particulates that -- that were in that natural
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gas?

A Well, typically, you clean up --
clean up the gas, if it has any problens,
before you put it into the turbine.

Q Are you famliar with sonething
called a three-phase separator?

A Yes.

Q What' s a three-phase separator?

A Well, in the oil industry, a
t hr ee- phase separator neans that you are
separating the oil, water and gas into three
di fferent phases.

So the -- the gas goes off the top,
the water goes off the bottom and if there's
oil, it goes in the mddle stage of the
separat or.

Q And is a -- is a three-phase
separator just a basic conponent that was used
I n natural gas processing in the '90s or
earlier?

A Typically, natural -- you know, if
it's just natural gas you're producing, you
woul d just use a two-phase separator, where
you're getting the liquids fromthe -- the gas

itsel f.
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But | think, to answer your

guestion, the three-phase separator has been
wel | -known for quite awhile.
Q "1l take you again to the turbine
generator context we were tal king about.
|s there any concern with the
nat ural gas condensing on its way to the
tur bi ne generator?
A Wll, the gas itself, if you were
in very cold weather there could be sone
i ssues with sone of the water in the natura
gas that could cause it to -- to create
hydr at es, which kind of plugged up the -- the
supply Iine.
Q So was it pretty typical in the
'90s or earlier to use heaters with the
natural gas on its way to the turbine
gener ator?
A | don't know on that one.
Q kay.
And | can't renenber if | asked you
this or not. If | did, | apologize.
Thi nki ng back to before 2012, what
si zes of turbine generators, either in terns

of horsepower or like, were you famliar wth?
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A | -- 1 can't recall specifically

what the sizes were and how nuch the outputs
were of them

And there were various sizes, SO

it's -- it covered from you know, the
smal | est sizes to bigger sizes.

Q Were -- prior to 2012, were turbine
generators generally avail able of the kind of
size that coul d power high-pressure fracturing
punps?

A Not to ny know edge.

MR TOBIN. | want to turn to -- to
anot her exhibit that's been introduced
in the case. And so |'mgoing to paste
in the Chat window -- |let ne just make
sure | have the right one.

Ckay.

| " m pasti ng now Exhi bit 1050.

(Exhi bit No. 1050 Previously
Mar ked. )

MR TOBIN: It's about a 45
negabyte file, so let ne know if you' ve
had a chance to review that.

And, M. Schaaf, | see you | ooking

t hrough your papers so, if it hel ps you,
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this was Exhibit 1050 that was
introduced in -- | think it was the --
the 1032 proceedi ng, and naybe a few
ot hers.
THE WTNESS: | don't know which
one that is.
MR. EVANS: This is the
decl arati on?
MR TOBIN. Yes. Thisis a-- this
is one of your declarations.
THE WTNESS: Ckay.
And 10507
MR. TOBIN:  Yeah.
And if you don't have it in paper,
| can put it up on the screen and you
can |l ook at it that way.
THE WTNESS: Yeah. That would
probably be better, because | don't see
it here.
MR TOBIN.  Ckay.
Q (BY MR TOBIN) So let's go to
Page 2 of Exhibit 1050.
And this is your declaration that
you submitted in the U S. WlIl versus TOPS
case.
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Do you renenber that?
Yes.
Q Ckay.
And I'Il orient you in terns of
date. Let ne get you to a page with the date
on it.
So you can turn, please, to the PDF
Page 48.
And this is a declaration you
subm tted on behalf of U S Wl and dated it
on March 6th, 20207
A Yes.
Q Ckay.
And that's your signature we're
| ooki ng at ?
A Yes.
Q Very good.
Thank you.
MR TOBIN:. So let's turn back to
Page 2 of that declaration, please.
Al right.
And scroll down to Paragraph 2,
pl ease.
Q (BY MVR. TOBIN And, again, back
up.
www.LexitasLegal.com/Premier Lexitas 888-267-1200 Page 155

HALLIBURTON EXHIBIT 1052
Halliburton Energy Services, Inc. v. U.S. Well Services, LLC, IPR2023-00558, Page 155



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

Halliburton Energy vs Robert Schaaf
U.S. Well Services June 29, 2022

156
It says you were retained by U S.

Wel | Servi ces.

That's the patent owner in this
case, yes?

A Yes.

Q And you were asked to review
several patents, including the '601 Patent,
the '410 Patent, the '728 Patent, the
'278 Patent and the '308 Patent, correct?

A Yes.

Q And those are -- those are a subset
of all the patents that you've provided
opinions on in the | PR proceedi ngs when
US Wll and Halliburton, correct?

A Yes.

Q Ckay.

So let's scroll down to Page 8 of
t he declaration, which is Paragraphs 28 and
29.

And this was a declaration -- I'm
| ooki ng at Paragraph 28 -- where were you
addressi ng the neani ng of claimternms,
correct?

A Yes.

Q And in this analysis that you did
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against -- for patent owner against TOPS, you

said, "I conducted ny analysis fromthe
perspective of one of ordinary skill in the
art at the tine of the invention," and that
you assuned that the time of the invention is
Novenber 2012, correct?

A Yes.

Q So the -- so as | understand it,
the opinions in this declaration were anal yzed
fromthe perspective of a POSITA as of
Novenber 2012.

A Yes.

Q Let's turn to Paragraph 59, please,
which is on Page 21 of the PDF

In there you state: "A variable
frequency drive (VFD) is a el ectromechani ca
systemthat controls the speed of an electric
alternating current (A/C) notor by varying the
| nput voltage and frequency of the electric
notor that is connected to the VFD."

And you woul d agree with that
definition, right?

A Yes.

Q And in support of that definition,

you cite to Exhibit 4 of your declaration
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A That's what it says, yeah.
Q And so Exhibit 4 of your
declaration is sonething that woul d have been
a reliable source to hel p support the basics
of -- of what a VFD is and what a VFD does.
A Well, not know ng exactly what
Exhibit 4 is at this point in tinme, | would
say you're probably right. But not actually
seeing --
(Si nul t aneous speaki ng.)
Q -- (inaudi ble) --
-- it -- seeing it, | can't --
Q Sur e.
So it's within Exhibit -- it's
within this Exhibit 1050 submtted to the
Patent Ofice. It starts on PDF Page 80.
PDF Page 79, |'m sorry.
And this is a cover page for what
was Exhibit 4 of your previous declaration?
A Yes.
Q Ckay.
So let's turn to the next page,
pl ease.
In the first paragraph it answers
the question, "Wat is a variable frequency
www.LexitasLegal.com/Premier Lexitas 888-267-1200 Page 158

HALLIBURTON EXHIBIT 1052
Halliburton Energy Services, Inc. v. U.S. Well Services, LLC, IPR2023-00558, Page 158



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

Halliburton Energy vs Robert Schaaf

U.S. Well Services June 29, 2022
159
drive?"
Correct?
A Yes.
Q And the answer this paper gives is:
"A variabl e frequency drive, known as a VFD,
Is an electronic drive systemused to control
el ectric notors. |Its purpose is varying notor
speed by control ling input frequency and
vol t age. "
Yes?
A Yes.
Q And that's a fair definition of a
vari abl e frequency drive, that a person of
skill in the art would have understood as of
Novenber of 20127
A Yes.
Q Let's turn to the next page of the
exhibit.
A Al right.
Q And in the second bullet it says --
In the second sentence, it says, "VFDs
i ncl ude" --
(Si nul t aneous speaki ng.)
A It's so --
-- "mcroconputers” --
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A -- long, | don't know exactly where
we're at here.
Q Sur e.
So we're in --
(Si nul t aneous speaki ng.)
A The second --
Q |"msorry, sir?
A The second bullet, did you say?
Q Yes, sir
So we're on page PDF Page 81 of
Exhi bit 1050, and the bullet starts with,
"Variabl e frequency drives allow for constant
pressure and autonation."
A Okay. Yeah. Now | see where we
are at.
Q And, again, given the context of
your declaration, it was known in Novenber
2012 that variable frequency drives allow for
constant pressure and automati on.
A Yeah. Yes.
Q Looki ng at the next sentence, it
was al so known in Novenber 2012 that: "VFDs
I ncl ude m croconputers or mcrocontrollers
and" -- it -- "can accept instructions from
programrmabl e logic controllers.™
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You agree wth that, also, right?

A In general, for variable frequency
drives, yeah.

Q Let's turn to the next -- the next
page of Exhibit 1050.

There's a section titled,
"Consi derations for Variable Frequency
Drives."

Do you see that section?

Yes.

Q Ckay.

If we scroll down to the third
paragraph within that section, there's a
pi cture that says, "Safety shutoff/|ockout for
VFD panel . "

A Ckay.

Q And to the left of that, the text
says, "There should be an energency kil
swtch or | ockout sonmewhere on the panel that
stops all novenent or shuts down all power."

Do you agree with that
recommendati on?

A Well, for this particul ar apparatus
that they're -- they're tal king about, it
woul d make sense.
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They're tal king about irrigation

equi pnrent, and I think it would be wi se for --
for that particular application for it.

But -- but that's -- the
specification here is we're talking -- they're
tal king specifically about the irrigation
punps.

Q But you woul d agree -- and, again
this is a docunent that you cited to the Court
I n support of your opinions for variable
frequency drives.

A For the definition of them yes.

Q Have you heard about an energency
kill swtch used in the context of hydraulic
fracturing punps for the variable frequency
drives?

A | have, but not specifically. |
couldn't -- | couldn't opine specifically on
those type of switches, or kill swtches.

Q But you understand what the genera
pur pose of an energency kill switch is, right?

A Yes.

Q And it was wel |l -known in Novenber
of 2012 that a purpose of an emergency kil

switch is to be able to quickly shut down a
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pi ece of equipnent if a safety condition

ari ses.

A Yes. But that's sonme -- and,
agai n, another feature that you could add to a
systemif -- if you thought it was necessary,
and felt that it would inprove your potential
product that you have there.

Q "' msorry?

A That -- that it would inprove the
product that you have there.

Q And using energency kill --

(Si mul t aneous speaki ng.)
-- (inaudible) --

Q | didn't nean to cut you off. |I'm
sorry.

A Yeah.

| guess what |I'msaying is that it
woul d depend on the systemthat you have and
whether this is -- this is sonething that you
woul d I'i ke to have, and woul d be necessary
advancenent for the -- the equi pnent that
you' re usi ng.

Q You woul d agree that the idea to
use -- to include a switch on a piece of

equi pnment to be able to effectively turn off
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t he equi pnent quickly was a wel |l -known feature
for hydraulic fracturing equi prment.

A | don't think that that's
necessarily true.

Q You don't think that a kill switch
IS --

(Si nul t aneous speaki ng.)

A I --

Q -- a well-known --

A -- | think it would depend -- you
know, since there's lots of equipnent out at a
frac location, that you woul d have to take --
| ook at the specific exanples of where this
was bei ng used, or not used, and to understand
whet her or not this was sonething that you
woul d want to include in that particul ar piece
of equi pnent.

So | can't make a generalized
statenent that whether it should be used
and/ or whether it was known to be used for any
pi ece of equi pnent.

Q What about for fracturing punps?

s that -- were you aware of kil

swi tches being used for fracturing punps?

A. | -- | can't recall for sure

164
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whet her -- that there was sonething that
specifically was a kill switch for a frac punp
or not or -- or if, in fact, you know, a
specific kill switch for them
Q You're just not sure?
A That would be -- that would be the
best way. Because, you know, the kill sw tch
Is kind of a generalized termthat could be
put in there for -- it could be set up in many
di fferent ways.
So the specifics -- | would have to
| ook at the specs to say okay, well, this
was -- this was typically done here or not
typically done here.
And that's why | say in this
particul ar exanple we're tal ki ng about
irrigation systens, so -- and they -- they
find it necessary there.
But there's other operations where,
dependi ng on how your control setup is -- and
they're all different -- whether or not you
woul d have sonet hing that woul d be
specifically a kill swtch or not.
Q But you would agree with the
general concept, that it was known and
www.LexitasLegal.com/Premier Lexitas 888-267-1200 Page 165

HALLIBURTON EXHIBIT 1052
Halliburton Energy Services, Inc. v. U.S. Well Services, LLC, IPR2023-00558, Page 165



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

Halliburton Energy vs Robert Schaaf
U.S. Well Services June 29, 2022

166
desirable to i nclude sonme kind of |ocalized

energency shutoff for your fracturing punps so
that operators could quickly turn themoff if
t hey needed to, or if there was sonme problem

A | would agree that there's --
there -- there's -- there should be a nethod
i n which you could turn them off.

Q And there -- you would al so agree
that there should be a nethod | ocated
sonmewhere near the punp by which you could
turn off the punp?

A Coul d you repeat the question
agai n?

| didn't get the first part of it.

Q Sur e.

And you woul d agree that in
designi ng hydraulic fracturing punps, it was
known that there should be sone kind of
| ocalized way to turn off the punp near the
punp.

A | wouldn't agree with that.

Q You don't agree that there should
be a way to turn off the punps in a manner
that's | ocated near the punps?

A. Yeah. That's -- | wouldn't
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necessarily agree with that, that -- that many

times kill switches are at renote | ocations.
Because if sonething really bad goes wong,

you don't want to be near the -- the -- the
thing that's goi ng bad.

Q Have you seen -- have you ever seen
a kill switch inplenmented on a fracturing
site?

A No, | never have.

Q s that just not sonething you' ve
| ooked for?

A Vel |, you know, | guess the thing
is, I haven't -- the questions you asked, |
haven't ever been out there when they -- when
an energency stop has had to take place.

Q Have you ever been on a fracturing
site while it was actually operating?

A Yes.

Q Let's turn back to your
declaration. This is on, | believe, PDF
Page 23.

MR. TOBIN. Scroll down, please.
No, wrong docunent. Exhibit 10- --
so we're on Exhibit 1050, and we are on

PDF Page 23 of 227.
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Q (BY MR TOBIN) And here we have a
section called "Power sem conductor."
Do you see that?
A Yes.
Q And again, given the context of
your declaration, would you agree that in
Novenber of 2012, one of ordinary skill in the
art woul d understand that power sem conductors
are fundanental conponents in a VFD?
A Whi ch docunent are we | ooking at
ri ght now?
Just so I'mclear on what we're
| ooki ng at?
Q We're | ooking at your previous
declaration that you -- that was submtted to
t he court.
A Wll, is this -- yeah. Wich
one -- which one is it, so | --
Q We're on Exhibit 1050.
A kay.
Ckay. So we're back -- so that's
why | was confused. W' re back to the TOPS
exhi bit?
Q Yes, we are
A Ckay.
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Q Do you need ne to repeat the
ori gi nal question?
A Yeah.
Can you -- | want to see what
section we're on, on this one, because it's
been awhile since |'ve dealt with this one.
So I want to --
Q Sur e.
MR. TOBIN. Can you ask the
vi deogr apher to scroll up, please, to
Par agr aph 63, the previous page?
Q (BY MR TOBIN) Does this help
orient you?
We're tal king about the variable
frequency drives and conponents of the
vari abl e frequency drive.
A Ckay. kay.
Thank you.
Q Uh- huh.
Yes.
So -- I'"'msorry, sir.
Were you saying sonething or do you
need ne to repeat the question?
A ...
(Wtness review ng exhibit.)
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Ckay. So --
Q Let me ask you a different
questi on.
Because we're on Paragraph 63, in
t hi s paragraph you tal k about several elenents
of the variable frequency drive. You talk

about ... power sem conductor heat sinks
havi ng...thernmal sensors nonitored by a
m croprocessor to prevent [sem conduct or]
damage caused by excessive heat'..."
That's the section you were --
(Si mul t aneous speaki ng.)

Yes.

-- you were describing?

Yes.

o > O P

And you state that: "Each of
these" -- (sic/as read) -- "elenents descri bed
inthe claimlimtation are famliar
conponents in the industry that woul d have
been readily recogni zed by a person of
ordinary skill in the art at the tinme of the
i nvention of the '410" ... "'308" ... "and
‘601 Patent."

A kay.

Q So you woul d agree that power

170
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sem conduct or heat sinks having thernal

sensors nonitored by a m croprocessor to
prevent sem conductor danage caused by
excessi ve heat, those were famliar conponents
in the industry that woul d have been readily
recogni ze by a person of skill in the art as
of Novenber 2012, correct?

A They would -- each, individually,
woul d be recogni zed as such, yes.

Q And if we -- and they would be
recogni zed as just basic conponents of the
vari abl e frequency drive, correct?

A. Well, it would be known as things
that could possibly be added to it, yes.

Q Added to -- you said -- | just want
to make sure we're tal king about the sane
t hi ng.

You' re tal ki ng about conponents

added to a variable frequency drive, correct?

A Yes.

MR. TOBIN:. Let's turn to the next
page, please, where there's a subsection
cal l ed "Power sem conductor."”

Q (BY VR. TOBIN) And still we're in

the context of the variable frequency drive in
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Novenber of 2012.
You woul d still agree that one of
ordinary skill in the art would recogni ze that

power sem conductors are fundanmenta
conponents in a variable frequency drive?

A Yes.

Q Are you famliar with an insul ated
gate bipolar transistor, or |GBT?

A | -- 1 couldn't give any -- any
opi nions on that.

Q And do you have an under st andi ng of
what -- what power -- what a power
sem conductor is?

A In general, yes. But |I'mnot --
it's basically hel ping control the VFD

Q But power sem conductors are the
conponents of the VFD that convert the

el ectrical current to the desired frequency?

A Well, it gives themthe -- it
controls -- it's, kind of, the controller of
t hat .

Q And -- well -- and |I'm | ooking at

the | ast sentence in this section, where you
say, "...those know edgeable in the art would

recogni ze that 'power sem conductor' describes
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the device that perforns the power conversion

required to fulfill the function of the VFD."

A Yes.

Q And that's your understandi ng
t oday, also, correct?

A Yes. Yes.

Q And that's sonething that one of
skill in the art would have known by Novenber
of 20127?

A Yes.

Q In the mddle of this paragraph you
say, "...it is well-known that inprovenents in
power sem conductor technol ogy over tinme have
I ncreased the viability and perfornmance of
i ndustry applications for VFDs."

Correct?
Yes.

Q Al right.

And that's a statenent you agree
with?
Yes.

Q Ckay.

The i nprovenents in VFDs that
happened over tinme, those inprovenments

happened before Novenber of 2012, correct?
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A Well, there were sone inprovenents,
t hough, before 2012, and, you know, | would --
| would inmagine that things are continually
i mproving on that -- in that area.

Q Well, all technol ogy continuously
| nproves. That's just a basic feature of
t echnol ogy.

But when you state in your

declaration that "...inprovenents in power
sem conduct or technol ogy over tine have

i ncreased,"” the tinme you were referring to is
bef ore Novenber 2012, correct?

A Wll, I'm-- |I'"msaying that --
that -- I'"'mjust, kind of, saying that, in
that it inproved in the years |leading up to
2012. But I'mnot excluding the fact that it
can continue to inprove since then

Q | under st and

And we'll get to Exhibit 5 a little
| at er.

But you cite to an Exhibit 5 here
in support of your opinions as to what was
known about VFDs before Novenber of 2012,

correct?

A. That is correct.

174

www.LexitasLegal.com/Premier Lexitas 888-267-1200 Page 174

HALLIBURTON EXHIBIT 1052
Halliburton Energy Services, Inc. v. U.S. Well Services, LLC, IPR2023-00558, Page 174



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

Halliburton Energy vs Robert Schaaf
U.S. Well Services June 29, 2022

175
Q Ckay.

And so we'll cone back to Exhibit 5
inalittle bit.
But here, you're -- the next
par agr aph, again, you're rendering an opinion
as to what one of ordinary skill in the art
woul d have known about heat sinks before
Novenber of 2012, correct?
A Yes.
Q And woul d you agree that one of the
known problenms with VFDs and their power
el ectronics is that VFDs produce heat?
A Well, anything like that woul d
produce heat.
Q Correct.
Any -- any kind of electronics, for
that matter, produce heat, right?
A Yes. Yes.
Q And so it was known that, in the
context of the power sem conductors for VFDs,
t hat the excessive heat needs to be renpved to
prevent danage to the -- to the VFD
A Well, that's -- that's certainly
good practi ce.

Q And t hat was good practice before
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2012, right?

To renpve excessive heat --

(Si mul t aneous speaki ng.)

A Yes.
Q -- fromthe power sem conductors?
A Yes.
Q And, in fact, in reference to heat

sinks used with power sem conductors in
vari abl e frequency drives, those -- heat sinks
were a w dely known technol ogy, correct?

A Yes.

Q And, in fact, in the | ast
paragraph -- the |ast sentence: "Heat sinks
are used throughout industry and are preval ent
in electronic devices, such as the 'power
sem conductor' described in the claim
limtation."

You woul d agree that, by Novenber
of 2012, heat sinks were prevalent wth power
sem conduct ors and used throughout industry.

A In general, yes.

Q The next paragraph, your
under standi ng of thermal sensors is pretty
simlar to mne.

But you woul d agree that, again, by
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Novenber of 2012, those of skill in the art

understood that thermal sensors were just
devices to nonitor tenperature.

A Yes.

Q Are you famliar with what a

therm stor is?

A It doesn't ring a bell right now,
but I -- | probably conceivably have seen that
bef ore.

Q Ckay.

| was going to ask you if you know
that a therm stor was one exanple of a thernal

sensor to nonitor t enper at ur e.

A It -- it very well could be.
mean, there's -- there's a nunber of them out
t here.

Q If we turn to the next page, you

have a subsection in here about variable
frequency drives called m croprocessor.

And, again, a mcroprocessor is
just a conputing device that can communi cate
wi th other devices by sending and receiving
si gnal s.

That's the understandi ng you have

about a m croprocessor in the context of the
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US Wll patents?

A Yes.

Q And you woul d agree that those of
skill in the art, by Novenber of 2012, knew to
use a mcroprocessor to send and receive
signals regarding tenperature information from
t hermal sensors.

A Yes.

Q Oh, yeah.

So let's tal k about the bottom of
PDF Page 24, which is Paragraph 65, of your
decl ar ati on.

And, again, this paragraph you're
tal king about the '410 Patent, the '308 Patent
and the '601 Patent, correct?

A Yes.

Q And -- and in the second sentence,
you said that: "One of ordinary skill in the
art would" -- have (sic) -- "understand the
scope of the clains, even without a specific
procedure for preventing sem conductor
damage. "

And in the next sentence you say,
"Instead, it is clear fromthe specific

arrangenent of conmponents that the proposed
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solution is a specific physical design that

can be used 'to prevent damage by
excessive heat' by detecting tenperature
condi tions that can damage the power

sem conductors. "

Sois it fair -- did | read that
correctly?
A Yes.
Q Is it fair to state that by
Novenber of 2012, one of skill in the art

woul d have known that renovi ng excessive heat
from power sem conductors has the affect of
preventi ng damage?

A | don't think you can draw t hat
concl usi on.

Q But you woul d agree that detecting
tenperature conditions that can damage the
power sem conductors is one way to prevent
damage to the power sem conductors for
vari abl e frequency drives?

A Well, it's -- it's certainly
sonmet hing that you would -- would want to
consi der.

Q And -- and when you say that you

woul d want to consider, again, you were
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speaki ng fromthe perspective of a person of
skill in the art by Novenber of 2012, right?
A Yes.
Q And then in the | ast sentence you
say that: "Therefore, a person of ordinary
skill in the art would recognize that the
claimis directed to the specific
configuration recited therein, rather than any
al gorithm or procedure used 'to prevent damage
caused by excessive heat.'"
Do you see that?
A No, | don't. It needs the page to
scrol | up.
| saw the first sentence.
Q Ckay.
THE W TNESS: Sl ow down.
MR TOBIN. Go to the bottom of
Par agraph 65, continuing to the top of
Par agraph -- of the next page.
THE WTNESS: Okay. Yes.
Q (BY MR TOBIN) So do | understand
this correctly, that one of skill in the art
doesn't need to be told in Novenber 2012 t hat
you shoul d renove excessive heat, because if
you don't it will prevent danage to the power
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sem conductors? (Sic)

That's sonething they already knew?

A Well, they wouldn't necessarily
know that. It's -- it's sonmething that they
probably consider, but not necessarily have
that in their consideration of what they need
to know.

Q That's sonething that a person of
skill in the art in Novenber of 2012 woul d
have at |east considered, is that -- is that
renovi ng excessive tenperature fromvariabl e
frequency drives, power electronics, they
coul d have considered that that can prevent
damage caused by excessive heat.

You woul d agree with that, right?

A Well, that they -- they wouldn't
know -- they probably woul dn't know the extent
of the damage.

Q But a person of ordinary skill in
the art woul d have known that excessive heat
I n power sem conductors can danage the power
sem conduct ors.

A | guess that would -- that would be
somet hing that you woul d have to determ ne

what excessive heat is, or how -- how nuch
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heat there is to be -- to have a conplete

answer .

But it's sonmething that they
definitely should consider, if there's going
to be a lot of heat, what it is that you're
going to have to do about it.

Q And one of the well-known sol utions
for renoving excessive heat is heat sinks.
That's been known for a long tine in the
el ectronics industry.

A That's correct. But you woul d need
to know when the -- when the application nmakes
sense or not, and just how to apply it, which
IS not -- not obvious.

Q And is that what you -- now, |
think you' re saying this at the end of this
Par agraph 65 in your declaration, but the
410, '308 and '601 Patents do not provide any
al gorithmor procedure used to prevent danage
caused by excessive heat.

Yes.

Q Ckay.

And the patents don't need to
provi de an al gorithm or procedure used to

prevent danage caused by excessive heat,
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because the clains were not directed to a
specific algorithmfor renoving the excessive
heat, correct?
A That's correct, yes.
Q Rat her, the -- the clains, as you
say, were directed to a specific physical
design, including tenperature sensors and --
and heat sinks and m croprocessors to nonitor
the tenperature, correct?
A Yes.
Q So renmenber -- well, actually,
let's go back to Page -- PDF Page 24 of your
decl arati on.
A. O the '4107
Q "' msorry?
A Are we -- we're still on the TOPS
decl arati on?
Q Yes, sir
And, actually, I'mgoing to take
you to a different page, please.
|'"'msorry for the confusion there.
So let's actually go to Page 35 of
your declaration, which is Paragraph 82.
And -- and, actually, let's go up
to Page 81 -- Paragraph 81, so you can get the
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context of what section we're tal king about.

Do you see a section entitled, to
prevent damage to the...electric notor'"?

A Yes.

Q And here you're tal king about
preventing damage to the electric notor as
used in the '410, '601 and '728 Patents,
correct?

A That's correct.

Q Let's | ook at Paragraph 82

You' re quoting the claimlanguage
fromdaim210 of the '410 Patent, which is:
"...'the variable frequency drive frequently
perfornms electric notor diagnostics to prevent
damage to the electric notor'..."

A Yes.

Q And frequently performng electric
not or di agnostics to prevent danage to the
el ectric notor, you say here, is describing
"...concepts that are well-understood to those
know edgeabl e about the art.”

A Ckay.

Q And -- and that, again, was from

t he perspective of Novenber 2010 -- |I'm
sorry -- Novenber of 2012.

184
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A VFD frequently perform ng an

el ectric notor diagnostic to prevent danage to
the electric notor was a concept

wel | -understood to those know edgeabl e about
the art.

You woul d agree with that, right?

Yes. |In general, yes.

And -- and then if we go down a
little bit further in the paragraph, you state
that: "One of ordinary skill in the art would
have understood during the tinme of the
i nventions that a 'variable frequency drive'
coul d be designed with instrunents to 'perform
el ectric notor diagnostics' on an electric
not or . "

Correct?

Yes.

Q Again, that's in Novenber 2012,
that a person of skill in the art would have
understood that a VFD could be designed with
I nstrunents to performel ectric notor
di agnostics on an electric notor.

A Yes.

Q And then we'll get to Exhibit 2 in

alittle bit.
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But you cite to Exhibit 2 as an

exanpl e of a commercial medium voltage drive
t echnol ogy that provide notor supervision
functions.

A Ckay.

Q | s notor supervision a synonym for
not or di agnosti cs?

A | don't know in this case whether
that would be or not. |'d have to check.

Q But that's the |anguage you quoted
to support your opinions that a VFD -- it was
known that a VFD could be designed with
i nstrunments to performel ectric notor
di agnosti cs.

To support that opinion, you cited
| anguage about notor supervision functions.

A Yes. But that's -- you know, |
cited it, and that's why I say | don't recal
the -- the details of the -- the reference.

Q kay.

"Il get to the reference pretty --
pretty shortly.

But just to finish up this last --
t hi s paragraph, where you say that: "Those

know edgeable in the art would further
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recogni ze that the very benefit of performng

these electric notor diagnostics is 'to

prevent damage to the...electric notor.""

A. Yes.
Q | s that correct?
One of skill in the art in Novenber

of 2012 woul d have known that the very reason
to do electric notor diagnostics is to prevent
damage to the notor?

A Well, that's one of the reasons
that you could use for, but it depends on the
particul ar situation and what you're using it
for.

So, yes, they would know that. But
then it woul d depend on whet her there would
be need to know, or if that's something that
they're concerned with or that's -- exactly
what it is they're -- they're getting that
I nformation for.

Q Aren't -- isn't a person of skil
in the art always concerned with nmaking sure
that their notor doesn't get danmaged?

A Well, that -- that would be a
concern. But just how they're going to go

about doing that concern is what would -- what

www.LexitasLegal.com/Premier Lexitas 888-267-1200 Page 187

HALLIBURTON EXHIBIT 1052
Halliburton Energy Services, Inc. v. U.S. Well Services, LLC, IPR2023-00558, Page 187



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

Halliburton Energy vs Robert Schaaf

U.S. Well Services June 29, 2022
188
woul d be the difference, is how nmuch --
what -- how big that concern should be and how
much that you're going to do in order to -- to

deal with it, if anything at all.

| f you feel like there's very
limted aspects for it to do anything, you
woul d maybe not want to put anything in there.
You m ght not want to put any diagnostics in
t here.

Q You're saying there's reasons why a
person -- that if a person of skill in the art
is using electric notor diagnhostics, a
reason -- the very benefit of doing that, you
woul d agree, is to prevent danage to the
not or ?

A | would say that that's -- that's
potentially one use of it, yes.

Q Well, here, to the Court, you said
"the very benefit."

|s there a reason you're not
agreeing with that now?

A No. |'magreeing with it.

|"mjust saying that that's -- that
limts what the whole picture is.

And that particular statenent, |
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agree with, but that doesn't say that that's a
complete -- that that conpletely answers

the -- your situation or describes the
situation.

Q Wll, now -- now |'m confused.

Sir, you're not backing away from
the statenent you told the Court, that those
know edgeable in the art would further
recogni ze that the very benefit of perform ng
these electric notor diagnostics is to prevent
damage to the electric notor

You' re not backing away fromt hat
statenment, are you?

A No. | would say that that is a
definite benefit of -- of notor diagnostics,
but it's not the only benefit.

Q But it is really one well-known
benefit, was preventing damage to the notor.

A Yes.

Q Let's turn -- why don't we turn to
that Exhibit 2 we tal ked about, that you used
to explain to the Court how one of skill in
the art woul d know about a vari abl e frequency
drive to perform notor diagnostics.

Do you see your citation to

189
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Exhi bit 2?
A Yes.
Q Ckay.
MR. TOBIN. Soneone is knocking on
my door. |I'mso sorry. Let ne go on
mute for five seconds and then I'Il be
ri ght back.
THE WTNESS: Ckay.
(Pause.)
MR TOBIN. Sir, | apologize for
that interruption.
Q (BY MR TOBIN) Let's turn to
Exhibit 2 of your declaration that you made to
t he Court.
And this is -- in these
proceedings, it's Exhibit 1050. 1It's Page 57
out of 227.
MR EVANS. [|I'msorry. Say it
again.
MR TOBIN:. So it's Exhibit 1050 in
t hese proceedings. It is approximtely
Page 57 out of 227.
Make that 56. [|'msorry.
And can | ask you to zoom out,
pl ease?
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THE VI DEOGRAPHER: ( Conpl i es.)
MR TOBIN: | just want to see the
full page.
THE VI DEOGRAPHER:  ( Conpl i es.)
MR TOBIN.  Ckay.
Yeah. Confirned.
Q (BY MR TOBIN) So we are on
Page 56 of Exhibit 1050.
And if you see the cover page,
M. Schaaf, this is Exhibit 2 that you
submtted to the Court to support your
decl arati on about aspects of variable
frequency drives that were well -known.
Does that | ook right?
A Yes.
MR. TOBIN: Let's turn to the next
page, pl ease.
And can you zoom out, please, so
M. Schaaf can get the whol e page?
THE VI DEOGRAPHER: (Conpli es.)
Q (BY MR TOBIN) So renenber before
| unch we tal ked about the conpany, ABB?
A Yes.
Q Yes?
A (No Audi bl e Response.)
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Q Let ne reask the question. Maybe
there was an audio glitch.
So before lunch we tal ked about the
conpany ABB selling industrial equipnent for
oi |l and gas conpani es.
A Yes.
Q And in your previous declaration
you submtted a copy of a product brochure for
a product from ABB, correct?
A Yes.
Q And this was an exanpl e of one of
the conmerci al variable frequency drives that
were known in the art by Novenber 2012.
A Ckay.
Q And the title of this brochure --
product brochure is "Medium voltage AC drive.
"ACS 5000, 1.5 negawatt to 36
megawatt, 6.0 to 6.9 kilovolts."
Correct?
Yes.
Ckay.
MR TOBIN Let's turn to Page --
Page 60 (sic) of the Exhibit 1050,
pl ease. Just scrolling down a few
pages.
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THE VI DEOGRAPHER: ( Conpl i es.)
Q (BY VR TOBIN) You see there's a
table, lower on the page, called "Fields of
application.”
MR TOBIN. I'msorry. W're on
Page 59 of the exhibit.
THE VI DEOGRAPHER: (Conpli es.)
Q (BY MR TOBIN) Do you see that?
A Yes.
Q And these commercial variable
frequency drives, this product brochure you
subm tted, one of the fields of application
for this comercial variable frequency drive
was chem cal, oil and gas.
A Yes.
Q Anot her conmmerci al application for
this variable frequency drive was in "power
generation,” including "gas turbine starters."”
A Ckay.
Q Specifically for the chem cal, oi
and gas industry, an application of this
comerci al variable frequency drive by
Novenber 2012 was for conpressors, extruders
and punps --
(Si nul t aneous speaki ng.)
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A Ckay.
Q -- is that right?
A Yes.
Q And, again, we tal ked about --
MR TOBIN. Let's go to the next
page, please.
THE VI DEOGRAPHER: (Conpli es.)
Q (BY MR TOBIN) Do you see there's
a section called "I GCT sem conductors"?
A Ckay.
Q And par aphrasi ng this paragraph, it
was known that in Novenmber of 2012, this ACS
5000 vari abl e frequency drive uses a power
conduct or.
A Yes.
Q Lower on the page, there's a -- a
figure about this ACS 5000 vari abl e frequency
drive.
Do you see the "M with the synbol
around it?
Lower down on the page.
A Yes.
Q The "M with the circle represents
a notor, correct?
A. | would believe so, yes.
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Q So in Novenber 2012, this was one
commerci al variable frequency drive for
controlling an electric notor

A Yes.

MR. TOBIN:. Let us scroll down to

t he next page, on Page 61

THE VI DEOGRAPHER: (Conpli es.)

Q (BY MR TOBIN) Do you see there's
a section called "Transformer flexibility"?

A (Wtness review ng exhibit.)

Ckay.

Q As of Novenber 2012, why were
vari abl e frequency drives connected to
transforners?

A Well, trans- -- transforners are
used to change the voltage. And so if you
have a punp at a different voltage from what
your output is, then that's why you woul d want
to change it. But that's -- that's -- that's
why it exists.

Q Are you famliar with the step down
transformer, what that is?

A Yes.

Q Were step down transforners

routinely used with variable frequency drives

195
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by Novenber of 2012?

A | don't know. | -- | don't know.

Q Do you know what a step up
transformer is?

A Yes.

Q Were step up transforners routinely
used with variable frequency drives by
Novenber 20127

A Well, | think it depends on the
situation and everything else with any of
t hese things, that, yeah, it could be used,
and -- but it wasn't necessarily known to be
used with -- with anything in particular, or
not used wth anything in particul ar.

Q Well, I"'mhaving a little hard tine
under st andi ng t hat.

Do you at |east agree that it was
wel | - known by 2012, the ability to use
transformers with variable frequency drives?

A It was known that you can use
transfornmers, yes. But that --

(Si mul t aneous speaki ng.)

Q Wth variable --

A Yeah. It just -- it just depends

on what the application was.
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So whether -- whether it was -- you
could use it, but then the application would
be the inportant thing, about what it's going
to be used for, and if it's needed to be used.

Q What were the reasons in
Novenber 2012 why soneone woul d use a step
down transformer in connection with a variable
frequency drive?

A Well, again, it would depend on the
vol t age and what was the required voltage that
you needed.

Q So was using a transformer in
Novenber of 2012 just an aspect of routine
optim zation?

A It would -- it would depend on the
particul ar application, whether you can say
that or not. |In sonme applications, yes; in
ot hers, no.

Q Well, I'mtal king about in the
hydraulic fracturing industry and in variable
frequency drives.

WAs using transfornmers to step up
or step down voltage a routine application or
a routine optimzation?

A In -- for hydraulic fracturing

197
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] obs?
No, it wouldn't -- wouldn't have
been.
Q Ri ght .

Wth the variable frequency drives,
you woul d agree that transforners were a
routi ne conponent that was used with variable
frequency drives, to step up or step down
vol t age as needed.

A Yes. Again, it depended on your
application for it.

But that's -- that's where
would -- that's where | would -- | woul d
diverge fromyour -- your question, is that
not all applications would know that or woul d
use that.

It was just dependent on the
application, whether or not it was a typical
application or not, or known to be used.

Q You woul d agree that the conponent
that is used to either step up voltage or step
down voltage, if you needed to step up or step
down voltage, it was known that a transforner
was t he conmponent you shoul d use.

A Typically, yes. That was -- that's
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how you would do it.
MR TOBIN Let's turn to Page 62,
pl ease, of this Exhibit 1050.
Q (BY MVR. TOBIN) Do you see there's
a picture --
MR. TOBIN:. And scroll -- zoom out,
pl ease.
THE VI DEOGRAPHER:  ( Conpl i es.)
Q (BY VR TOBIN) There's a picture
of a panel with a button, and the description
that says: "User-friendly drive control panel
for |ocal operation."
A Yes.
Q And you would agree with nme that in
Novenber 2012, as shown here, it was known to
use a local panel for operating a variable
frequency drive.
A It was -- it was known technol ogy
to use it for various applications, but not
al | applications.
Q Well, I'm asking about a variable
frequency drive.
It was known - -
(Si mul t aneous speaki ng.)
A Yes.
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Q -- technology to use a panel for
| ocal operation as a variable frequency drive
by Novenber 2012, right?
A Yes. Strictly just using a VFD,
yes.
Q And do you see that here there is a
di scussi on about a "Keypad with nulti-I|anguage
di splay,” "Main supply on/off pushbuttons,"”
and "Energency off pushbutton"?
A Yes.
Q And usi ng energency off pushbuttons
was al so a known technol ogy for variable
frequency drives by Novenber of 2012.
A Yes, in general.
Q And a person would want to use an
energency off pushbutton, as its nane inplies,
i n case of an energency, that they can quickly
shut down the conponents connected to a
vari abl e frequency drive.
A For this particular one, yes.
Q Do you have any expectation that
this particular ACS 5000 product was the only
product in the world to use an energency off
pushbutton as of Novenber 20127
A No. |'msure there were others
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that used it, as well.
But there's other situations where
there wasn't enmergency kill swtches.
MR TOBIN:. Let's turn a few pages
| ater, Page 66.
THE VI DEOGRAPHER:  ( Conpl i es.)
Q (BY MR TOBIN) And, again, this
was a docunent you cited to the Court to help
expl ain variabl e frequency drives and sone of
the -- the functions of those.
And here we have a section called
"Moni toring and di agnostics."”
And it says: "The ACS 5000 is
available with an intelligent nonitoring and
di agnostics system.."
Do you see that?
A Yes.
Q So this is an exanple of the
variabl e frequency drive performng electric
not or di agnostics, correct?
A (Wtness review ng exhibit.)
So -- so what's -- can you repeat
t he question?
Q Sur e.
So this is a page froma product
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brochure from before Novenber 2012, tal king
about a variable frequency drive performng
el ectric notor diagnostics.
A Yes.
Q And, in fact, the very next page --
MR TOBIN. If we go to the next
page.
THE VI DEOGRAPHER:  ( Conpl i es.)

Q (BY MVR. TOBIN -- it says -- it
says that: "Depending on the power rating and
t he application characteristics, the ACS 5000
could be used with induction, synchronous or
per mmanent magnet notors."

Correct?

A Yes.

Q So, again, by Novenber of 2012,
| ooki ng at these two pages together, it was
known for variable frequency drives to perform
el ectric notor diagnostics.

A. That -- yes, that sone variable
frequency drives could, in fact, do that.

MR TOBIN. So let's turn to

Page 74 -- 73 of your declaration,

Exhi bit 2050 (sic).

THE VI DEOGRAPHER: (Conplies.)

www.LexitasLegal.com/Premier Lexitas 888-267-1200 Page 202
HALLIBURTON EXHIBIT 1052
Halliburton Energy Services, Inc. v. U.S. Well Services, LLC, IPR2023-00558, Page 202



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

Halliburton Energy vs Robert Schaaf

U.S. Well Services June 29, 2022
203
Q (BY MR TOBIN) Do you see there's
a section called, "Standard protection
functions"?
A kay.
Q So one of the known standard
protection functions -- well, let nme back up.
So the context of this page is also
tal king about notors. You can see that in the
| eft-hand col unm, "I nduction, synchronous and
per manent nagnetic notors.”
A Yes.
Q So showi ng Page 73 of Exhibit 1050,
t he product brochure is tal king about standard
protection functions for an electric notor.
A Yeah.
Q Ckay?
A Yes.
Q Al right.
And then it gives an exanpl e of
not or over| oad.
(Pause.)
Yes?
A Yes.
Q O her exanples of -- and -- and
t hese standard protection functions, these
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were different diagnostics the VFD could --

was known to do to be able to detect -- detect
probl ens in the notor

A This particular -- for this
particul ar VFD, yes.

Q So at least for this particular VFD
that was in your declaration, one of the
problens that it could diagnose in the notor
was overcurrent.

A For this particular VFD, yes.

Q Well -- and this was a particul ar
VFD that you cited to the Court to help
explain VFD functionality and -- and what it
could do and what it was known to do, right?

A. Well, yeah. And so VFDs in
general, but not necessarily a specific one
that's used for any exanple. This was just an
overall review of -- of VFDs, you know,
that -- you know, this is -- this is one
exanpl e of one.

It doesn't necessarily represent,
and it doesn't represent, all VFDs that are
out there and how they function and what
they -- and what features that they have.

Q But this was an exanple of VFD that
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you chose to cite to the Court to explain

the -- the terns -- the claimterns for the --
for the U S WlIlIl patents.

A Yes. And that's -- that's what |
used themfor.

Q So | ooking at overcurrent and,
again, the variable frequency drive, this one
I s by Novenber 2012 -- could detect
overcurrent in an electric notor, correct?

A Yes.

Q And overcurrent in electric notor
is -- that refers to the excess of the rated
current of the notor; is that about right?

A That woul d be generally correct,
you know, where it exceeds a certain limt.

Q That's where the current in the
notor exceeds a certain rated limt?

A Well, rate [imt or whatever you
want to set it at.

Q You woul d agree that overcurrent --
It was known that overcurrent can danmage an
el ectric notor.

A Yes. If it's -- if it's done for
an extended period of tine.

Q And in what ways coul d overcurrent
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damage an electric notor?

A. Wll, it -- it could -- | nean,
basically, it could ruin the notor if you
over- -- if you overrun it for any |length of
tine.

Q And that was just a -- a basic
t hi ng known by people that used electric
notors, that if you run it for too long in an
overcurrent condition, you could ruin the
not or ?

A It's -- it's general know edge,
yes.

Q And that's been general know edge
for decades, that overcurrent can ruin a
not or ?

A It's -- yeah. It's generally
assuned that you're not going to -- you
shoul dn't do that for |ong periods of tine.

Q Al right.

There are several sources of
over- -- several things can cause overcurrent
in an electric notor, right?

A Yes.

Q You woul d agree that it was

wel | -known that a short-circuit could cause
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overcurrent in an electric notor.
A. | don't think that that's
concl usive of it. It could, but it's not
necessarily that's what's -- that's what's

causing it.

Q And -- sure.

And that's because there are
mul ti pl e causes of overcurrents in an electric
notor, right?

A Yes.

Q And -- and that was known, that
there could be multiple causes of overcurrent
in an electric notor.

A Yes.

Q The sources of overcurrent in an
el ectric notor could include overl oad?

A Yeah.

Q It was al so known that sources of
overcurrent in an electric notor could include
a short-circuit.

A Agai n, that's one potential that
coul d happen, yes.

Q A ground fault was anot her
potential cause of overcurrent in an electric

not or .
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A That woul d certainly be sonething

t hat you woul d be concerned about.

Let's | eave at that.

Q Sur e.

And, in fact, all of them-- a
ground fault, short-circuit and overload --
are all things that an operator of a notor
woul d be concerned about and try to detect and
then -- and then renedy.

A It certainly is helpful if you have
that information. But you don't necessarily
get that in all situations.

This particular one had these

protections, but that's not sonething that you

necessarily will have.
Q And | really wasn't asking you
about necessarily; | was nore -- but | guess

you answered my questi on.

At least inthis -- in this VFD,
the di fferent sources of overcurrent, this VFD
that you cite to the Court in Novenber 2012
could run di agnostics and detect those sources
of overcurrent in a notor

A Yes. Yes. This one has these

features in it.
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Q And -- and so keeping up with the
overcurrent piece --
MR TOBIN Let's go to Page 34 --
|"msorry -- 35 of Exhibit 1050.
And |l et nme know when --
And |'m | ooking at Paragraph 85.
Q (BY MR TOBIN) And just give you a
context: Here you were addressing the terns
of the U S. Wll| patents that refer to "if
they" -- "if it or if they (as read) becone
grounded or shorted,"” right?
A Yes.
Q And in this section you were
providing to the Court a tutorial or trying to
hel p t hem understand what -- the terns |ike
"grounded" or "shorted" or "ground fault" or
"short-circuit" nean.
A Yes.
Q And terns |ike "grounded,"
"shorted,"” "ground fault" and "short-circuit"”
were ternms that were well-known to a person of
skill in the art by Novenber of 2012.
A Yes. | would agree with that.
Q By Novenber of 2012, in fact,
"grounded" and "shorted" were conmmonly used to
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descri be ground faults and short-circuits in
el ectrical machinery circuits.
A Yes.
Q "Grounded" or "short" -- and noving
on, you woul d agree that in Novenber of 2012,
"ground"” -- terns |ike "grounded" and
"shorted" were basic concepts to those of
skill in the art.
A Yes.
Q And in addition -- |'m| ooking at
t he next paragraph, but in addition to ruining
the electric notor, you would agree that
ground faults and short-circuits would produce
an effect of uncontrolled electric flow
| eadi ng to equi pnment shut down.
A Let's see.
Are we tal ki ng about sonet hi ng
that's said in Paragraph 86?
| didn't get --
Q | "' m sunmari zi ng your Paragraph 87,
actual ly, on the next page.
You woul d agree with nme -- and |I'm
sorry -- the sentence that starts with
"Rather" on the third line of Paragraph 87.
But, again, keeping it in the
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context in the spirit of your declaration, you
woul d agree that it was known in Novenber

of 2012 that ground faults and short-circuits
produced an uncontrolled electrical flow

| eadi ng to the shutdown of equipnent.

A Yes, that they're -- they're
definitely things that should be avoi ded, both
ground faults and short-circuits.

Q And ground -- it was known to avoid
ground faults and short-circuits to prevent
damage of an electric notor

A Yes. Gound faults and
short-circuits are -- if they're happening,

t hat neans you have -- you're having problens
with the notor and that it could lead to -- to
damage to it.

Q And so in Novenber of 2012, a
person of skill in the art would have wanted
to detect those ground faults or
short-circuits in order to prevent further
damage to the notor

A Well, it would be a nice thing to
do it, but it's not -- it isn't always done.

It depends on the situation and whet her or not

you think it was necessary to do it, and

211
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whet her it would be beneficial to your
oper ati on.
So, yes, it's a good -- it's a good
thing, but it's not always done and -- and you
need to decide whether it's -- it's -- it's

beneficial to do it or not in a particular
appl i cation.

Q Well, you woul d agree that
preventing damage to a notor is -- is always
beneficial, right?

A It's -- | would agree that it's
al ways beneficial.

But the -- but the steps you take
In order to acconplish that are going to be
different for different people in different
Situations.

Q Well, at least for the exenplary
vari abl e frequency drive for the product
brochure you provided to the Court, at |east
that variable frequency drive detected ground
faults and short-circuits to prevent danmage to

the electric notor.

A That's correct.
And it's a very -- you know, a very
good pi ece of equipnent there. So it's -- it
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may be used in a highly -- in an infornmed

environment. So that's why they woul d put
that in there.

But not -- you're not going to find
that in everything that's out there.

Q | "' m not aski ng about everything
that's out there. |'mjust tal king about the
kind of things -- concepts that were known to
those of skill in the art.

And it sounds like we're in
agreenent, that at least for that variable
frequency drive that -- that you provided to
the Court, at least for that one, they knew
how to detect ground faults and short-circuits
to prevent damage to electrical notors.

A Yes. But | wouldn't concl ude that
that nmeans that it's going to be in every
vari abl e frequency drive that can be purchased
out there, or used.

Q Well, it sounds like we're in
agreenent, but you're addi ng sone kind of
caveat to that.

s that right?

A Yeah. | think if you're

specifically tal king about that, the one that
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| -- that | used as an exanple in the TOPS
decl aration, then, yes, it does -- does have
all those things init.

But that was an exanple. It wasn't
meant to say that this is the way it is
al ways, everywhere, for all things.

Q But an exanple that you -- and,
again, |I'masking you about that one that you
provided to the Court --

(Si nul t aneous speaki ng.)
Yes.

Q -- an exanple you provide to the
Court, in that variable frequency drive, it
did detect grounds and shorts to protect -- to
protect the notor from damage and prevent
damage prior to Novenber of 2012, right?

A Yes. In the -- in the brochure,
the ABB brochure that | provided to the Court,
It does show that they do have those
protections in it.

MR TOBIN. Let ne check ny notes.

I think we're al nost done.

Let's take a five-m nute break and
then I'll be ready to wrap up.

MR. EVANS: Sounds good.

214
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THE VI DEOGRAPHER: The tine is

2:29 p.m We're going off the record.

(Brief Recess Taken.)

THE VI DEOGRAPHER: The tine is
2:33 p.m W are back on the record.

MR TOBIN:. | don't have further
guestions for today, so I'll pass the
W t ness.

MR. EVANS: Ckay. Thank you.

| have a -- | have just a couple
foll owup questions I want to ask, but
if you don't mind if we just take a
couple mnutes to -- for ne to organi ze
t hat .

MR TOBIN Al right.

THE VI DEOGRAPHER: The tine is
2:33 p.m We're going off the record.

(Brief Recess Taken.)

THE VI DEOCGRAPHER: The tine is
2:39 p.m W are back on the record.

MR. EVANS: Geat. Thank you.

| just have a couple of follow up

guesti ons.
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EXAM NATI ON

BY MR EVANS:

Q First off, referring back to
Exhi bit 1002, which is the 9,410,410 Patent, |
want to refer back to a paragraph that
M. Tobin referred to earlier, which is in
Colum 6, starting at Line 44 of that
patent -- where you are right now, 44 down to
58.

This is a paragraph describing the
fracturing process according to, sort of, the
technol ogy described in the -- in the patent
application -- or the patent specification.

And I'Il just read the first two
sentences of the paragraph.

“In practice, a hydraulic
fracturing operation” -- can -- that should be
"can" -- "be carried out according to the
foll ow ng process.

"First, the water, sand and ot her
conponents are blended to forma fracturing
fluid, which punped down the well by the
el ectric-powered punps.”

So ny -- ny question is: So the

fracturing fluid of the described process then
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punps fluid by the well by electric-powered
punps; is that right?
A Yes.
Q And to the best of your know edge,
was fracturing fluid being punped down a well
by el ectric-powered punp -- was that
t echnol ogy known prior to Novenber 20127
A No. That technol ogy was not known
in 2012.
Q Ckay.
So that's a new technol ogy being
described in this patent specification?
A Yes.
MR. TOBIN:. Objection. Leading.
MR. EVANS. Ckay.
Q (BY MR TOBIN) And then the next
guestion | had, regarding the secondary
I ndi ci a of nonobvi ousness whi ch you di scussed
earlier in the deposition, you discussed sone
facts related specifically to
commerci al i zati on of the USWS cl ai ned
i nvention, as well as long-felt but unresol ved
need in the industry.
Where did you | earn those facts
t hat you di scussed?
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A Fromthe file history

Q To be clear, the file history of

the '410 Patent?
A Yes.
Q Ckay.

MR, EVANS: And I'll just note that
that file history has been entered as
Exhi bit 1005.

There was a response that was filed
in the '410 Patent history which --
whi ch included an affidavit fromthe
client with -- with all the rel evant
information related to those -- those
conponents of the secondary indicia
anal ysi s.

That's all | have.

MR TOBIN. | have a few foll ow up
qguestions on that.

EXAM NATI ON
BY MR TOBI N
Q So, M. Evans --

MR. TOBIN: This is David Tobin for

petitioner.

Q (BY MR TOBIN) M. Evans was
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aski ng about the long-felt, unresolved need,

and | think you just answered that you were
relying on the prosecution history for the
410 Patent for facts on that long-felt,
unr esol ved need.

I s that correct?

A In particular, | was tal ki ng about
the -- the comercialization of it and how
that the U S. Well Service equi pnent was
utilized -- nore utilized than other
fracturing equi pnent during the -- the tine
peri od.

Q And is that -- is that the sane
answer for all the other patents in this case,
whi ch you provi ded opi nions on secondary
considerations, is that you relied on the file
history of the '410 Patent as the basis for
your long-felt, unresolved need?

A Well, I -- 1 used it for the
comercialization part of it, the file
histories -- the file history.

Q No, but --

A Yeah.

Q Yeah. Right.

So you changed that to singular
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the file history of the '410 Patent that's

used for the commercialization aspect across
all of the U S. Wll patents for which you
provi de secondary consi derations, correct?

A Well, for the ones -- yeah,
definitely the ones we're tal ki ng about today.

Q So the ones we're tal king about
today, the '410, the '308, the '728 and the
' 030, your commercialization opinions are
based on the file history of the '410 Patent,
correct?

A That's correct, yes.

Q In reviewing the file history of
the '410 Patent, did you discuss with anyone
any of the facts that are alleged there, or
did you take them at face val ue?

A Well, I -- 1 just read through it
and that's where | got ny information

Q D d you undertake any i ndependent
i nvestigation to verify that the facts in that
'410 prosecution history are correct?

A No, | did not.

Q | want to turn back to the
410 Patent, Exhibit 1002, the passage

M . Evans asked you about.
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Do you have it open in front of

you?

Yes, | think so.

Ckay.

And | think M. Evans asked you
about the first two sentences.

Do you recall that?

A Yes.
Q | would like to focus on the
remai ni ng sent ences.

So at Colum 6, Lines 48 to 50, it
says, "Typically the well is designed so that
the fracturing fluid can exit the well bore at
the desired | ocation and pass into the
surroundi ng formation."

Was -- is that just a basic,
fundanental feature of hydraulic fracturing
wel | before Novenber of 20127

A Yes.

Q The next sentence: For exanpl e,

I n sone enbodi nents the wel | bore can have
perforations that allow the fluid to pass from
the well bore into the formation."

Was that a basic, fundanenta

feature of all hydraulic fracturing operations
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bef ore Novenber of 20127

A. Wll, it -- the fact that it's
goi ng through perforations says that, in fact,
you could do that before. But that's not how
all fracturing jobs were handl ed.

Q But that was -- but the piece about
"the wel | bore having perforations that allowed
the fluid to pass fromthe well bore into the

formations,"” that was still a basic,
fundanental feature of nunmerous hydraulic
fracturing operations before Novenber 2012.

A Ri ght.

And the operative word is "can have
perforations."

Q That that was wel | - known
t echnol ogy.

A Yes.

Q The next sentence: "In other
enbodi nents, the well bore can include an
openabl e sl eeve, or the well can be open
hol e. "

That, too, was well-known
technol ogy, just a basic feature of hydraulic

fracturing before Novenber of 2012, correct?

A. Yes.
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Q Then: "The fracturing fluid can be
punped into the wellbore at a high enough
pressure so that the fracturing fluid cracks
the formation and enters the cracks."

That, too, is a basic, well-known
feature of hydraulic fracturing operation
known wel| before 2004, correct?

A Yes.

Q And last: "Once inside the cracks,
the sand, or other proppants in the m xture
wedges in the cracks and hol ds the cracks
open. "

That, too, was a basic, fundanental
feature of hydraulic fracturing operations
| ong bef ore Novenber of 2012.

A Yes.

MR. TOBIN: | don't have further

guesti ons.

Thank you for your tine.

THE VI DEOGRAPHER: I f there are no

further questions, the tinme is 2:47 p. m

Thi s concl udes today's deposition.

(Deposition Concl uded.)
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|, ROBERT SCHAAF, have read the
f oregoi ng deposition and hereby affix ny
signature that same is true and correct,
except as noted above.

ROBERT SCHAAF

THE STATE OF )
COUNTY OF )

Bef ore ne,
, on this day

personal | y appeared ROBERT SCHAAF, known to ne
(or proved to nme under oath or through
) (description of

identity card or other docunment) to be the
per son whose nane i s subscribed to the
foregoi ng i nstrunent and acknow edged to ne
that they executed the sane for the purposes
and consideration therein expressed.

G ven under ny hand and seal of
office this day of

NOTARY PUBLIC I N AND FOR
THE STATE OF
COMM SSI ON EXPI RES:
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UNI TED STATES PATENT AND TRADEMARK OFFI CE

BEFORE THE PATENT TRI AL AND APPEAL BOARD

HALL| BURTON ENERGY
SERVI CES, | NC.,

| PR2021- 01032
Petiti oner,
| PR2021- 01034
VS.
| PR2021- 01036
U S. WELL SERVI CES,
LLC, | PR2021- 01038

Pat ent Omer.

N N N N N N N N N N N N N

REPORTER S CERTI FI CATI ON
DEPCSI TI ON
OF
ROBERT SCHAAF
JUNE 29, 2022
|, Kateri A. Flot-Davis, Certified
Short hand Reporter in and for the State of
Texas, hereby certify to the foll ow ng:

That the w tness, ROBERT SCHAAF, was duly
sworn by the officer and that the transcri pt
of the oral deposition is a true record of the
testi nony given by the wtness;

There was a request for exam nation and

signature of the witness to the deposition

transcript. The original transcript was sent
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for review on to the
Wi tness or to the attorney for the witness for
exam nation, signature and return to ne by
| further certify that | am neither counsel
for, related to, nor enployed by any of the
parties or attorneys in the action in which
this proceedi ng was taken, and further that |
amnot financially or otherwise interested in
t he outcone of the action.
Certified to by me this of
=T
[481 i
Kateri A. Flot-Davis
Texas CSR No. 8462
Expiration Date: 12-31-22
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