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1  THE DEPOSI TION OF DR ROBERT DURHAM | S TAKEN ON THI S
2  14TH DAY OF NOVEMBER, 2023, VIA zZOOM
3 VI DEOCONFERENCE, COWMMENCI NG AT 9:32 A M
4
5 TRIAL TECH We are now on the record.
6 My nane is Ben Merten. |'ma trial technician
7 representing Twin West Reporting. Today's date is
8 Tuesday, Novenber 14th, 2023, and the tinme is
9 9:32 a.m Central Tinme.
10 This is the deposition of Dr. Robert
11 Durhamin the matter of Halliburton Energy Services,
12 | ncorporated versus U S. Wll Services, LLC, Case
13 Nunmber | PR2023- 00558 before the Patent Trial and
14 Appeal Board.
15 By participating in this deposition, all
16 parties have agreed to our court reporter
17 adm ni stering the oath and transcribing testinmony
18 remot el y.
19 W11 counsel please identify thenselves
20 and who they represent for the record, after which
21 our reporter will adm nister the oath.
22 MR, HOPKINS: Matthew Hopkins from
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Wnston & Strawn. |'mcounsel for Patent Omner
U S. Well Services.
MS. FLANNERY: Liz Flannery with Baker
Botts representing Halliburton, Petitioner. Al so
wth ne is Lori Ding, also for Baker Botts.
(WHEREUPON, DR. ROBERT DURHAM WAS DULY SWORN. )
EXAM NATI ON
BY MR HOPKI NS:
Q Good norning, Dr. Durham
A Good norni ng.
Q I'"ll be asking you questions today about your
declaration in | PR2023-00558 regarding U. S. Patent
No. 11,136,870. [1'Il be referring to this patent
today as the '870 Patent.
Can you state your nane for the record?
Dr. Robert Allan, A-L-L-A-N, Durham
And where are you today?
I n Baker Botts' office in Houston.

And do you have any docunents in front of you?

> O r*» O >»

Qther than the declaration that you just upl oaded,
no.

Q And I notice that you have a | aptop and a conputer
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1 in front of you. |s there anything open, any other

2 appl i cations open besides a Zoom w ndow on that?

3 A The PDF of the declaration you just sent ne, but

4 that's it.

5 Q Gkay. So no other applications are open?

6 A Correct.

7 Q And have you ever been deposed before?

8 A Yes, sir.

9 Q So to help the court reporter today, | just want to
10 take extra care that we don't talk over each other
11 You know, if you need a break at any tine, please
12 let me know. |'Il do my best to take breaks shortly
13 after you ask for one. | wll, however, ask that
14 you answer any pendi ng question.

15 Do you understand?
16 A  Yes.
17 Q Now, |'ve uploaded your declaration that is in front
18 of you. Can you please review that Exhibit 1002 and
19 let me know if that is your declaration
20 A Yes, sir. Fromquick review, it appears to be
21 conpl et e.
22 Q Can you turn to page 135 of that PDF. Let me know
@ EVZ%WN“& 952.449.18V§L”|V¥§ﬁ n'ié'p?nrgr? % o
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when you're there.
Ckay.
Can you confirmthat that's your signature on page
1357
It is.
Thank you, sir. Now can we turn to paragraph 56.
This is on PDF page 34.
Ckay. |'mthere.
In this paragraph you nention that you use ASD and
VFD i nterchangeably t hroughout your declaration. |
plan to use VFD and ASD interchangeably in today's
deposition as well and have them nean the sane
t hi ng.

Do you have any issue with me doing that?
No, sir.
May we turn to paragraph 70 now of your declaration
It's also on the share screen as well.

In this paragraph you nention that you both
design and oversee installation of increasingly
smal | ASDs for various applications including power
generation, petrochem cal, and commercia

envi ronnments.
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> O r O

VWhat are sone ASDs that you designed or oversaw
installation for for power generation?
For power generation, | have installed, jeez, horse
draft fans, induced draft fans, boiler feed punps,
all the way down to chemi cal punps, and those
smal | er 10 horsepower, 20 horsepower notors feeding
various liquids and chemcals into boilers or into
t ur bi nes.
Ckay. Can we start with sone of the |arger ones
that you worked on? What was the |argest ASD that
you can think of in the power generation
envi ronment ?
| woul d say probably the induced draft fans at
Nort heastern 3 and 4 Coal Station. M recollection
I's those were 6500 horsepower. Those woul d probably
be the biggest.
And was the 6500 horsepower the power of the ASD?
Yes, each one was 6500. There were four.
And about how [ arge was that ASD in size?
Each pair of drives have an entire building
100- by- 20, sonething al ong that size.

VWhat kind of functionality did that ASD have?
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A

BY MR HOPKI NS:

MS. FLANNERY: Object to form
That's a broad question. Could you narrow that down

alittle bit?

What did this ASD do?
Changed the frequency to the -- controlled the
frequency of the power to the notors.
And what did the nmotors do?
They drove induced draft fans.
So these were electric notors that drove fans for --
| guess, strike that.

Can you kind of explain at a high | evel what
the ASD and electric motor did for the fans?
Well, at a high level, it drove the fans, changed
the speed of the fans by varying the frequency.
And were the fans used for cooling?
No. They were induced draft fans, induced draft
conbustion fans for the coal fired boiler. So they
woul d draw conbustion air through the boiler.
Ckay. What about the snallest VFD that you' ve used
or that you've designed and oversaw installation?

Probably 3 horsepower on a liquid transfer punp at
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1 one of our |eases.
2 Q I'msorry. You said one of your |eases?
3 At least that's the -- I"'msorry. Could you repeat?
4 Q You had nentioned on one of your |eases. Wat is
5 t hat ?
6 A QI and gas |ease
7 Q Gkay. Can you explain what that is alittle bit
8 nore?
9 A I'msorry. Could you rephrase that?
10 What is an oil and gas | ease?
11 Well, an oil and gas lease is a |location of where
12 you' re producing oil and gas.
13 Q And did | hear you correctly that you said it was a
14 3 horsepower variable frequency?
15 A Yes, yes. And | would clarify that that's the
16 smal | est one that |'ve done where it was an
17 i ndi vidual ASD. You al nost can't buy an appliance
18 anynore without a direct drive variable frequency
19 drive on it.
20 Q What kind of appliances have ASDs and vari abl e
21 frequency drives?
22 A \Washers, dryers, refrigerators, freezers, air
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A

BY MR HOPKI NS:

Q
A

condi tioners, pool punps. You can go down the |ist.
Al nost all appliances now that have notors have at
| east as an option a direct drive pul se-wi dth
modul ated variabl e frequency drive.
Do they all use the same type of electric notors?
If you mean by AC electric nmotors, yes, they all use
AC el ectric nmotors, and they're all very simlar in
desi gn.
Are there nore than one type of electric notors?

MS. FLANNERY: Object to form

Yes, sSir.

What are the types of electric notors?

You have DC, you have AC induction, AC synchronous,
and permanent nagnet notors.

What are some uses of an AC permanent magnet notor?
An AC permanent nagnet notor is used in the sane
applications as an induction notor woul d be used.

It trades off sone efficiency for some conplexity.
It's alittle bit nore conplex to construct, a
little nore expensive to construct, but the

advantage is it's a little nore efficient in
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A

BY MR HOPKI NS:

Q
A

operation. So any application used in an induction
notor, you could use a permanent nmagnet notor in
And you previously said that there were four
different types of electric notors. |Is that
correct?
Yes.
Do all of themuse a VFD or an ASD?
Well, not a DC notor, no. DC notor is not AC.
Ckay. So three different -- there are three
different types of electrical notors that use an
ASD. |s that correct?
Yes, Ssir.
And how big is a VFD for an electric notor for a
pool punp?

MS. FLANNERY: Object to form

What size pool punp?

d ynpi ¢ size pool.

Probably hold it in your hand, at |east two hands.
So, you know, 12-by-24, somewhere in that range
maybe.

How many horsepower -- or, sorry. Strike that.
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1 How nuch hor sepower woul d that pool punp
2 gener at e?
3 MS. FLANNERY: nbject to form
4 A | answered your question on the assunption it would
5 be around 10 horsepower for an A ynpic size pool.
6 BY MR HOPKI NS:
7 Q Wuld the VFD for a pool punp have any type of
8 graphi cal user interface for a user to interact
9 Wi th?
10 MS. FLANNERY: Object to form
11 A | think that would depend on the particular VFD.
12 BY MR HOPKI NS:
13 Q Are there certain VFDs that do not have a graphi cal
14 user interface for a user to interact with?
15 A Yes, sir.
16 Q Do those tend to be smaller VFDs?
17 A | don't know that you can characterize it. It's a
18 graphi cal user interface. It's available sonetines.
19 Sonetines you just don't need it.
20 Q Are there any VFDs that do not have ways for a user
21 to interact with it?
22 MS. FLANNERY: (Object to form
@ EVZ%WN“& 952.449.18V§L”|V¥§ﬁ n'ié'p?nrgr? % o
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1 A Yes, sir.

2 BY MR HOPKI NS:

3 Q And so what would those VFDs be?

4 A Those woul d be VFDs incorporated in the body of a

5 st andal one appliance or other prebuilt kind of

6 installation where it's all preprogranmed fromthe

7 factory.

8 Q And those VFDs will work conpletely fine by just

9 plugging themin and having themrun?

10 MS. FLANNERY: Object to form

11 A Wll, no, there's an awmful lot that goes into a

12 prebuilt appliance or a scatter installation. So,

13 you know, you just don't just plug it in.

14 Qbvi ously, they have to be progranmmed and set up at

15 the factory.

16 BY MR HOPKI NS:

17 Q After one of those VFDs that we're speaki ng about

18 | eaves the factory, is there any need for a customer

19 to set anything with the VFD to use it?

20 MS. FLANNERY: Object to form

21 A You're asking sone really broad questions, but in

22 the hypothetical we've been operating under, no, not
@ EVZ%WN“& 952.449.18V§L”|V¥§ﬁ n'ié'p?nrgr? % o
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BY MR HOPKI NS:

Q

BY MR HOPKI NS:

Q

usually. If sonething goes wong, you call a

t echni ci an.

Goi ng back to paragraph 70, you also nentioned that
ASDs are used for HVAC blowers -- or to control HVAC
bl owers.

Can you give nme an exanple of how an ASD is
used to do that?
|'mnot sure really how to answer that question. It
controls the HVAC bl ower, varies the speed of the
bl ower .
And is this an HVAC bl ower one that you would find
at a house, a normal person's residence?
They are available for residential use, yes.
All right. | would like to turn nowto
Exhi bit 1006.

TRIAL TECH. Introducing Exhibit 1006.

This is the Toshiba G/ Adjustable Speed Drive. 1'm
going to put this exhibit in the chat so you have it
open.

MR. HOPKINS: Has the wi tness confirned
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1 that they've received this exhibit?
2 A Ckay. |'ve got it.
3 BY MR HOPKI NS:
4 Q Dr. Durham do you know what this VFD woul d be
5 typically used for?
6 A A G/, Toshiba G7, any application of the horsepower
7 range that it's designed for.
8 Q Does the horsepower range matter for its
9 appl i cation?
10 A Broadly speaking, yes. You have a certain
11 hor sepower need, and so you select a VFD that can
12 supply that horsepower.
13 Q And when you speak of a VFD -- |'msorry.
14 When you speak of a need, are you referring to
15 the need of an electric notor?
16 A Wll, the need of the process or what you're trying
17 to drive determ nes what size electric notor you
18 have, and the size of the electric notor determ nes
19 what size VFD you woul d sel ect.
20 Q Isit fair to say that the electric notor and VFD
21 need to have a matching horsepower range?
22 MS. FLANNERY: Object to form
@ EVZ%WN“& 952.449.18V§L”|V¥§ﬁ n'ié'p?nrgr? % o
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A No.

BY MR HOPKI NS:

Q No. | wuld like to go back to the need that we
wer e tal king about that you nentioned, the Toshiba
G/ has a particular operating range to fit that
need.

What is that need that you're tal king about?
MS. FLANNERY: (Object to form

A Can you break that down, please?

BY MR HOPKI NS:

Q Wen | asked you -- and please correct me if I'm
m sstating your testinmony. But when | asked you
about what the Toshiba G7 is typically used for, you
said it is used for any operating use for a
particular need. |Is that --

A That's not what | said.

Q Gkay. |I'mgoing to ask you the question again for
clarity of the record.

So what is a Toshiba G7 typically used for?

A To drive a notor.

Q To drive any notor?

To drive any motor that is operating within the
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hor sepower
So | woul d
So this is
hor sepower
It does.

Ckay. And
hor sepower
Toshi ba Gr.
No, sir.

Ckay. How

The notor can be any size. It's the -- you're
asking very specific questions, and the answer to
the question is, no, the notor can be |arger or
smal l er than what the G7 range is. Wat has to
match is what is driving, the output of the drive
versus what load is required on the notor.

Can we turn to page 24 of Exhibit 1006.

PDF 24 or 24 in the docunent?

PDF page 24.

Ckay.

There's a sentence there that's after the third

par agr aph,

range of the G7 drive.
like to talk about the horsepower range.
-- the Toshiba G7 has a particular

range. |s that correct?

the electric motor nust fall within that

range in order to be operated by the

Is that correct?

is that incorrect?

"Do not use an ASDwith a notor that has
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a power rating that is higher than the rated out put
of the ASD."
Yes.
s this consistent with what you were telling ne?
Yes.
Ckay. Can you explain --
It's a different question.
Ckay.
Sure. If we look, for exanple -- let ne see. |If we
| ook, for exanple, on page 20, we understand the
expl anation for that statenent. So "A notor with a
rated capacity that exceeds the notor capacity
recommended for the ASD may result in instable
operations."

But your question is, do they have to nmatch?
And the answer is, no, they don't have to match
You can choose to use it and take the efficiency and
the stability hit, but, no, they don't have to
mat ch.
The sentence that is shown on the screen on page 24
of Exhibit 1006 is explaining that you shoul d not

use a nmotor that has a power rating that is higher
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1 than the rated output of the ASD. |s that fair?

2 MS. FLANNERY: (bject to form

3 A That's the nanufacturer's reconmrendation, yes, and,
4 of course, that's also -- you have to take into

5 account whether you're operating VFDs in parallel as
6 wel |, which these G/s are set up to be operated in

7 parallel. So that changes the size of the notor as
8 wel | .

9 BY MR HOPKI NS:

10 Q Do you think a PCSITA reading this would consider

11 this to be a warning of sonething that they

12 shoul dn't do?

13 MS. FLANNERY: nbject to form

14 A Yes.

15 BY MR HOPKI NS:

16 Q Do you know what the rated output of the Toshi ba G/
17 ASD is?

18 A The range, depending on which one you select,

19 bet ween 30 horsepower and 350 horsepower according
20 to this docunent.
21 Q So |l want to go back to a few exanples we tal ked
22 about earlier about the one at the coal power plant.
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A

BY MR HOPKI NS:

Q

A

Wul d you be able to use the Toshiba G/ VFD to
substitute that out for the VFD used at the one you
spoke of earlier, the largest one that you worked
on?
| don't know that | can answer that question w thout
consulting with Toshiba. This G/ is set up to be
operated in parallel, and so | wuld really want to
consult with Toshiba to see if you could operate
that in parallel.
What if it was only one, just a single Toshiba G7
VFD, could you use just a single one to power the
| argest --
No.
And coul d you al so use the Toshiba G/ VFD to power
the electric nmotor in any of the home appliances we
t al ked about that also used VFD?

MS. FLANNERY: (bject to form

Yes.

Coul d you use the Toshiba G/ VFD to power the poo
punp that you nmentioned was 10 hor sepower ?

Yes.

TWIN
WEST e
REPORTING

Twin West Reporting, LLC
952.449.4884 | myrina@myrina.com

Ex. 2003, p. 21
IPR2023-00558
HALLIBURTON ENERGY SERVICES, INC. v. U.S. WELL SERVICES, LLC



Robert Durham 11/14/2023 Page 22

1 Q Is it afair statement to say that VFDs are not

2 i nterchangeable if they do not neet the power

3 requirenents required for the electric notor?

4 M5. FLANNERY: Onbject to form

5 A Can you reask that question, please?

6 BY MR HOPKI NS:

7 Q Is it fair to say that VFDs are not interchangeable

8 if they do not neet the power requirenents of the

9 el ectric motor?

10 MS. FLANNERY: Object to form

11 A | would say you would not use a VFD that's too snal

12 for the application. You could not do that if it

13 does not provide the power. Like we started this

14 whol e conversation 30 mnutes ago, it has to supply

15 t he power necessary for the load in sone

16 configuration.

17 BY MR HOPKI NS:

18 Q | wuld like to turn to Exhibit 1005. This is the

19 Coli reference. |'ll share this. In particular,

20 woul d like to turn your attention to paragraphs 65

21 and 66.

22 A kay. |I've got that. Hold on a second. 1'Il get
@ EVZ%WN“& 952.449.18V§L”|V¥§ﬁ n'ié'p?nrgr? % o
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1 t hose paragraphs. Ckay.
2 Q So in paragraphs 65 and 66, Coli describes a VFD and
3 electric notor as separate conponents. |s that
4 correct?
5 MS. FLANNERY: Object to form
6 A | don't know that Coli describes it that way. They
7 are separate structures. An electric notor is a
8 separate structure than a VFD for sure.
9 BY MR HOPKI NS:
10 Q Okay. So generally that's true that a VFD and
11 electric notors are separate structures?
12 A Cenerally that's true. You'll occasionally have a
13 VFD nmounted on an electric notor for a specific
14 application, but generally they are separate
15 structures.
16 Q Wth respect to the prior art, which would include
17 Coli, Toshiba, any reference used in -- well, strike
18 t hat .
19 Wth respect to the VFDs used in your
20 decl aration, are those all separate structures from
21 the electric notor?
22 MS. FLANNERY: (Object to form
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A

| don't think you can say that specifically with
respect to all the references. Certainly, the base
reference is Coli, and that's what ny declaration is
built off of, but I don't think you can nake that
determ nation fromthe other references whether

they' re separate structure or not. Mre |likely than

not, but | don't think you can say absol utely.

BY MR HOPKI NS:

Q

Okay. Could we just march through each one? So
Coli you said it would be a separate structure. |Is
that correct?

Yes, we see those as separate structures in the
figures.

Ckay. The Toshiba G7 Manual, is that considered a
separate structure?

Yes, sir.

Okay. The Loucks reference, | can --

Agnostic. Loucks doesn't say either way. If | say
Loucks (pronounced differently), then you'll know
|"'mreferring to the same reference.

Yeah, |I'Il try to use Loucks noving forward.

Hori koshi reference?
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1 A Again, Horikoshi is agnostic as to whether it's a
2 separate structure or a conbined structure.
3 Q So both Horikoshi and Loucks coul d be the sane
4 device of both --
5 A The same structure. |It's still not the sanme devi ce,
6 but structurally they're mounted together. A notor
7 and a variable frequency drive are different pieces
8 of equiprment. Structurally sonetimes they' re built
9 t oget her.
10 Q Ckay. Sois it fair to say that the base references
11 all have different pieces of equipnment, one being a
12 VFD and one being an electric notor?
13 MS. FLANNERY: nbject to form
14 A Yes.
15 BY MR HOPKI NS:
16 Q I'dlike to turn to paragraph 116 of your
17 decl arati on.
18 A ay.
19 Q Is this an annotated drawing fromthe Toshiba G/
20 referenced, Exhibit 10067
21 A  \Well, there's two figures in paragraph 116. \Wich
22 one are you referring to?
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Q

O r O > QO

The one on the shared screen. | believe it's
probably the top one.
Ch, okay. Yes, that is an annotated figure
extracted fromthe G/ Manual
And in the bright blue box at the top right, that is
depicting the electric notor. |s that correct?
Yes, sir. That's correct.
And then if we zoom out the general box that
i ncludes both the red box and the green box is the
Toshiba G/ VFD. |Is that correct?
Ceneral ly speaking, yes. | would put a couple
things outside that box. The DC reactor and the
external potentioneter are also part of the G/ but
nmount ed out si de the encl osure.
Are those depicted in this picture?
Yes.
Wiere are those?
VWi ch one?
The two that you said woul d be considered inside the
Toshi ba Gr.

MS. FLANNERY: (bject to form

No, that's not what | said. ['msorry.
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1 BY MR HOPKI NS:
2 Q Al right. There's an external potentioneter
3 mentioned at the bottom
4 A Yes, sir.
5 Q MWas that part of what you woul d consider to be
6 included in the Toshiba G/ ASD?
7 A Yes, sir.
8 Q Was there anything el se you considered to be in the
9 Toshi ba G7 ASD?
10 A Yes, sir. The DC reactor at the top of the page,
11 that would be part of the G/ as well if it was
12 installed, but it would be outside the enclosure.
13 Q Okay. And the electric motor in the top right in
14 the bright blue box would be outside of that
15 enclosure. |Is that correct?
16 A  Yes.
17 Q And the bright green box, is that a VFD fault
18 i ndi cator display?
19 A That's part of its functionality. That's the
20 el ectronic operator interface or EQ.
21 Q kay. Is that where it displays the VFD faul ts?
22 A Yes, sir. That's part of it.
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Q | wuuld like to turn nowto the '870 Patent.

BY MR HOPKI NS:

Q And in particular, if we could turn to Colum 5,
[ines 42 through 47.

A kay.

Q There's a sentence there that reads "Q her punp
control and data nonitoring equi prent can include
punp throttles, a punp VFD fault indicator with a

reset, a general fault indicator with a reset, a

mai n estop,

| ocal control, and a graphics panel."

Do you see that sentence?

A Yes, sir.

Q Is that the same VFD fault indicator in the green

box in paragraph 116 of your declaration?

A | think as

and the VFD fault -- the punp VFD fault indicator

wWth a reset together. They generally map to each

ot her.

BY MR HOPKI NS:

TRIAL TECH:  Introducing Exhibit 1001.

a progranmabl e |l ogic controller for

MS. FLANNERY: Object to form

a general statenment, you can nmap the EO
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Q

A

BY MR HOPKI NS:

Q

BY MR HOPKI NS:

Q

A

Ckay. So to be clear, the VFD fault indicator and
the green box would generally map together, nmap to
each other. |Is that fair?

M5. FLANNERY: Onbject to form

Can you rephrase that question, please?

Is it fair that the VFD fault indicator in the green
box in paragraph 116 of your declaration fromthe
Toshiba G/ would nmap to the VFD fault indicator in
the '870 Patent in that sentence that's highlighted?
MS. FLANNERY: Object to form
Very broadly and very generally, | think that's
probably fair. This punp VFD fault indicator is not
part of any of the clainms that | recall, so | don't
know that | went into a detailed anal ysis about what
this particular statenent in the specification is
physically referring to. But |1'd say a very broad

mappi ng, yeah, they probably nmap together broadly.

Ckay. So the VFD fault indicator wasn't included in
any of the clainms that you anal yzed?

That's correct. It's not in any of the claim
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1 | anguage.

2 Q The '870 Patent does nention VFD faults, right?

3 MS. FLANNERY: bject to form

4 A | would be glad to look at that if you could point

5 me to that direction.

6 BY MR HOPKI NS:

7 Q Turn to the highlighted sentence, "punp VFD fault

8 indicator" is indicative that the '870 Patent

9 contenplates VFD faults. Is that correct?

10 MS. FLANNERY: Object to form

11 A | don't know that you can say that off that

12 sentence, not directly and not exclusively for sure.
13 BY MR HOPKI NS:

14 Q Wat do you think a VFD fault indicator displays?

15 A Well, based on the Toshiba reference, if we nap

16 those together and call themthe same thing, the

17 fault indicator indicates problenms with the incom ng
18 power, with the nmotor, with the VFD itself, with
19 potentially nechani cal equipnent that's connected to
20 the motor, the external brakes. There's a |ot of
21 things it indicates.
22 Q But with respect to the '870 Patent, it would be
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fair to say that a punp VFD fault indicator would
indicate VFD faults. |Is that correct?
MS. FLANNERY: bject to form

A Sane answer as above. If you have a particular
| ocation where you think that's delineated in the
'870 -- | don't recall that -- then I would be glad
to look at it.

BY MR HOPKI NS:

Q Let's turn nowto the '870 Patent Columm 4, lines 16
through 25. In particular, let's turn -- | would
like to turn your attention to the |ast sentence
that reads, "The electric nmotor diagnostics can be
disabled, if desired, when using, for exanple, a | ow
I npedance or high-speed electric notor."

A ay.

Q Wuld a POSITA understand this sentence to mean that
all electric notor diagnostics can be disabl ed?

MS. FLANNERY: nbject to form

A  No, | don't believe so.

BY MR HOPKI NS:

Q Can all VFD faults in the Toshiba reference be

di sabl ed?
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1 A Can you rephrase that question, please? |'m not

2 sure | understand what you're trying to get at.

3 Q Can the VFD faults nmentioned in the Toshi ba G/

4 reference be disabl ed?

5 A Some certainly can. | haven't |ooked to see if

6 every one coul d.

7 Q Do you think some cannot?

8 MS. FLANNERY: (Object to form

9 A | know that sone can. | haven't |ooked to see if
10 all of them can

11 BY MR HOPKI NS:

12 Q Is it fair to say that the inventors of the '870
13 Pat ent described both a VFD fault indicator and

14 electric notor diagnostics?

15 MS. FLANNERY: Object to form

16 A Those phrases are both in the specification, yes.
17 They're not specified that they' re separate

18 structures, but those phrases are both in there.

19 BY MR HOPKI NS:
20 Q Is there anywhere in the '870 -- actually, would you
21 be surprised to find out that in the '870 Patent
22 there is nowhere that describes VFD fault indicator
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BY MR HOPKI NS:

Q

BY MR HOPKI NS:

Q

and electric notor diagnostics to be the same thing?
MS. FLANNERY: (bject to form
| think there is only one reference to VFD fault
indicator, and that's the reference -- | believe it
was Columm 5 that we just |ooked at. As | recall,
that's the only location of the VFD fault indicators
used in the entire docunment, and there's certainly
no description about its functionality here. So,

no, | wouldn't be surprised.

So the inventors didn't nmention that VFD faults and
el ectric motor diagnostics can be the sane thing.
s that correct?

MS. FLANNERY: Object to form
They didn't say either way, didn't give any

description at all of what a VFD fault indicator is.

And the clains recite only electric notor
di agnostic -- sorry, strike that.
The clains recite only -- strike that.
| ndependent Cains 1 and 4 recite electric

not or diagnostics. |s that correct?
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1 A Yes, sir. They do.

2 Q ©Didthe clains mention variable frequency drive

3 faul ts?

4 M5. FLANNERY: Onbject to form

5 A  No, sir. | don't see VFD faults in the claim

6 | anguage of any of the clains.

7 BY MR HOPKI NS:

8 Q And do the clainmed diagnostics in independent O ains
9 1 and 4 pertain only to the electric notor?

10 MS. FLANNERY: Object to form

11 A No, sir.

12 BY MR HOPKI NS:

13 Q How so?

14 A  \Well, they certainly pertain to the variable

15 frequency drive because the variable frequency drive
16 is what is performng the electric notor

17 di agnosti cs.

18 Q Ckay. But the diagnostics thenselves, are they

19 only -- strike that.
20 Do the claimdiagnostics -- strike that.
21 Wul d the clains be satisfied -- strike that.
22 Wul d the electric notor diagnostics be
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A

BY MR HOPKI NS:

Q

satisfied by diagnostics for the VFD?
MS. FLANNERY: (bject to form

Can you explain what you nmean by "for the VFD'?

Any diagnostic that is only determ ned using sensors
i nsi de the VFD.
Yes. The claimlanguage woul d be satisfied by
sensors -- by diagnostics using sensors inside the
VFD, yes, sir.
The ternms electric notor in front of diagnostic,
what do you think -- how does that |imt the clain
It limts by saying the variables frequency drive
has to performa diagnostics or analysis on the
electric notor detecting a problemwth the electric
notor at |east.
So woul d diagnostics unrelated to the electric notor
satisfy this clain®

MS. FLANNERY: nbject to form
It doesn't -- the claimdoes not exclude those.
Certainly, if you' re doing diagnostics on the
electric motor and doi ng sonething el se, yes, that

woul d be sati sfi ed.
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1 BY MR HOPKI NS:
2 Q I'mgoing to try a hypothetical for you. Wuld a
3 di agnostics pertaining to the VFD about whether it
4 was at the proper tenperature based solely on
5 sensors inside the VFD satisfy electric notor
6 di agnostics?
7 MS. FLANNERY: Object to form
8 A | want to nake sure |'manswering the question
9 you're asking. Could |I ask the reporter to read
10 t hat question back?
11 (Question read back as follows: [|'m
12 going to try a hypothetical for you. Wuld a
13 di agnostics pertaining to the VFD about whether it
14 was at the proper tenperature based solely on
15 sensors inside the VFD satisfy electric notor
16 di agnosti cs?)
17 A (kay. By its tenmperature, do you nean the VFD
18 tenperature or do you nean sone ot her tenperature?
19 Q | nmean the VFD s tenperature.
20 A So that in a standal one hypothetical, if I'm
21 under st andi ng the breadth of your hypothetical,
22 would not in and of itself be electric notor
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BY MR HOPKI NS:

Q

di ag

good

10: 2

10: 4

If we could please turn to paragraph 117 of your

decl

Ckay.
If we can also ook at the |last sentence in
paragraph 117, in that sentence you provide a few

exanpl es of notor diagnostics used to protect a

conn
No,
O,

decl

Ckay.
Ckay.

nostics.
MR, HOPKINS: | think this mght be a
time for a break if that works for everyone.

TRIAL TECH Of the record at

8 a.m
(O f the record.)
(Back on the record.)
TRIAL TECH Back on the record at
4 a.m

aration which is Exhibit 1002.

ected nmotor. |s that correct?

sir, not in the last sentence of the paragraph

I'msorry. The |ast sentence on page 70 of your
aration.

Yeah, | start listing sone exanpl es.

| would like to wal k through the evidence
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13 Q

18 Q

22 Q

that you cite for these exanples and each exanple.
We'll start with overload protection. This is
Exhi bit 1006 at page 19.
Ckay. That's PDF page 19, by the way.
Yes, that's PDF page 19, yeah. So the first
sentence reads, "The G/ ASD software nmonitors the
output current of the system and determ nes when an
overl oad condition occurs."”

The systemin that sentence is the ASD. |Is
that correct?
Yes. That's the output current of the ASD, which is
the sanme as the input current to the notor.
But what is nonitored is the output current of the
ASD. Is that correct?
Yes. The output current of the ASD, which is the
sane as the input current to the notor in this
par agr aph.
Wul d the sensors that nonitor the output current be
| ocat ed inside the ASD?
Yes. W can go through the Toshi ba Manual, but,
yes, those sensors are inside the ASD encl osure.

So they are measuring current inside the ASD. Is
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that correct?
MS. FLANNERY: (bject to form

A The sensors are |ocated inside the ASD. The current
is not limted to inside the ASD. The current
| eaves the ASD encl osure and goes to the motor. The
current is the same all the way through that entire
phase.

BY MR HOPKI NS:

Q The next sentence reads, "The overload current |evel
Is a percentage of the rating of the notor."

Do you see that?

A Yes, sir.

Q Wiat is arating of a notor?
Each notor has a full load rating and full |oad anps
and horsepower or kilowatts depending on if you have

Eur opean mar ki ngs.

Q I'msorry. You said full load rating. |Is that
correct?
A Full |oad anps, horsepower and/or kilowatts is how

the rating of the notor is specified.
Q Does it provide all three or just one of those?

It'lIl provide two of those depending on whet her
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o rr O F

you're doing North Anerican Electric Manufacturers
Association or IEC markings. [It'll always have ful
| oad anps, and it will have either horsepower or kW
or both maybe depending on the marKkings.

| would like to turn now to page 182 of

Exhi bit 1006.

Ckay.

And the first itemin the fault screen display
refers to ASD overload. Do you see that?

Yes.

|s this fault ASD overload also related to the
overl oad protection that we were just speaking
about ?

No, sir.

This is a different one?

Yes, sir.

Okay. Are there any fault codes that pertain to
overl| oad protection adjustnment listed in pages 182
t hrough 186 of Exhibit 1006?

Yes, sir.

What woul d those be?

Well, at the very least, at the top of page 184 is
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2 Q

11 Q

14 A

15 Q

22 A

nmot or over | oad.
| would like to turn now to page 22 of the PDF in
Exhibit 1006 -- actually, before we do that -- yes,
let's turn to page 22 of the PDF in Exhibit 1006.
In particular, let's look at the over-current
protection.

Was this the evidence you were referring to in
paragraph 117 of your declaration?
Yes, sir. | call that over-current protection in
reference to this section.
If we could read the first two sentences of that, it
says, "Each Gr7 ASD nodel was designed for a
speci fied operating power range."
Yes, sir.
That paragraph continues, "The ASD wll incur atrip
i f the design specifications are exceeded."

This is referring to the ASD having an
operating power range -- sorry, strike that.

Is the first two sentences here referring to
when the ASD exceeds its specified operating power
range?

Yes.
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1 Q And sensors for detecting that are |ocated inside

2 the ASD. |s that correct?

3 A Yes.

4 Q | would like to turn to the -- or draw your

5 attention to the next paragraph. |t says, "However,
6 the ASD may be operated at 110 percent of the

7 speci fied output-current range continuously or at

8 150 percent for a limted amount of tine as

9 i ndi cated. "

10 I's there a difference between running the ASD
11 continuously at a certain anount versus what appears
12 to be its maximumat 150 percent for a limted

13 amount of tine?

14 A \Wll, yes.

15 MS. FLANNERY: Object to form

16 BY MR HOPKI NS:

17 Q Does an ASD have a maxi num current range that's

18 different for continuous operation versus a maxi mum
19 current range generally?
20 MS. FLANNERY: Object to form
21 A There are, just like motors, this particular ASD has
22 different current ranges for different amunt of
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1 times. Current ratings are not -- really current

2 ratings are really heat ratings, and you generate

3 heat continuously at a certain current |evel, but

4 you can generate heat that is not damaging at a

5 hi gher current level for a shorter period of tine.

6 That's kind of a standard of electric protection

7 coor di nati on.

8 BY MR HOPKI NS:

9 Q And do motors have the sane requirenent?

10 A It's not the sane, but it's a simlar concept. It's
11 an i 2t, current squared tines tine relationshinp.

12 Q Wat is that relationship? | guess, what is

13 simlar? Wat do notors have that's simlar for

14 t hose maxi mum - -

15 A  Ani2t relationship. W can look in -- for exanple,
16 in here there's a notor 150 percent tine

17 specification as well setting. So that's simlar to
18 the 150 percent specification for the ASD. Again,
19 it's i2t, current squared tines time. |f you have a
20 hi gher current, you can only run that higher current
21 for a shorter period of time. |It's really an energy
22 rel ationship.
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Q

Ckay. Does that energy relationship conpare to
horsepower -- |I'msorry. Strike that.

I's that energy relationship representative of
hor sepower ?
No. Horsepower is power, not energy.
Can you explain the difference between horsepower
and energy?

MS. FLANNERY: (Object to form

Power is -- your horsepower is your instantaneous
power that's being used or delivered. Energy is the
anount of energy you use over time. They relate to
each other by time. Kilowatt is a power. Kilowatt

hour is an energy unit.

BY MR HOPKI NS:

Q

> O >» O >r

So would motors have simlar limts on how nuch they
could run continuously versus how nmuch they coul d
run as a nmaxi munf

Yes.

And woul d those Iimts have different horsepowers?
No.

Wul d those limts have different torques?

No, current. i2t, that's the relationship. What
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1 |'mtal king about is the damage curve on any piece

2 of electrical equipnent is an i2t relationship.

3 Q Soif you were to run an electric notor at the

4 maxi mum for continuous as limted by current, would
5 it have a different horsepower than running the sanme
6 nmotor using its maxi mum current?

7 A Can you explain to ne what you nean by maxi num

8 current, please?

9 Q Well, in this second sentence here we have, "The ASD
10 may be operated at 110 percent of output-current

11 range continuously" versus 150 percent for a limted
12 amount of tine, which | assunme is a shorter anount
13 of time.

14 So you nentioned electric notors kind of have a
15 simlar limtation.

16 A Correct.

17 Q And I'masking if you were running the electric

18 notor let's say at the first output Iimt -- or

19 sorry, the first current limt for continuous, would
20 that have a different horsepower than the maxi num
21 limt?
22 A It's the word naximum1'm having a problemwith,
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12 A

13 Q

17 A

21 Q

There is no maxinumcurrent. It's an i2t
relationship. |It's a nonlinear relationship. This
particul ar paragraph and this protection scheme

pi cked two points. |t picked 110 percent and 150
percent, but there's a continuumon that -- that's a
continuous curve. So there is not a maxi mum nunber.
So that's the problem|'mhaving with it.

Does an electric nmotor have a limt on its input
current for continuous operation that is different
than a limt for a instantaneous or short tine
period operation?

Yes, sir, it does.

Okay. So using those different limts applied to
the same electric notor, would there be a difference
i n horsepower at the continuous limt and the limt
for a shorter period of tine?

Al'l else being equal, those are likely to be

di fferent horsepowers. It would really depend on
the particular notor design and the protection
scheme in place.

Wul d they al so have different torques?

Depends on how it's being operated.
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Q

Wul d you suspect that they'd have different
torques?

MS. FLANNERY: (bject to form
It depends on how it's being operated. At a
constant speed, an increase in horsepower changes
the available torque, but it's that constant speed

that's kind of a kicker.

BY MR HCOPKI NS:

Assum ng a constant speed for both?
Assum ng a constant speed and all el se being equal,
yes, the torque would increase as current increase.
And those are the limts on the electric notor?
Electric nmotor has a damage curve, yes, |ike we've
been tal king about, correct, like any piece of
el ectrical equipnent.
| would like to turn now to page 160 of
Exhi bit 1006, in particular, the El ectronic Thermal
Protection | ocated at the top.

MS. FLANNERY: Counsel, did you say
page -- which page is that?

MR, HOPKINS: This is page 160 of the

PDF in Exhibit 1006.
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1 MS. FLANNERY: Got it. Thank you.

2 BY MR HOPKI NS:

3 Q Dr. Durham this is the sane electronic thernmal

4 protection evidence that you cite in paragraph 117

5 of your declaration. |Is that correct?

6 A Well, this is the setting that goes with that

7 di agnostics that we've been tal king about. You set

8 your nmotor full |oad anps here, and then the

9 software uses that in various fornms to detect

10 different fault conditions. So | don't think I

11 directly referenced 160 in paragraph 117. Cnh, yeah

12 | did. Ckay. So, yes, the answer to your question

13 is yes. | apologize.

14 Q Just a quick question on this one. Can you disable

15 this fault?

16 A Sure.

17 Q Yes?

18 A Yes. Let ne back up and answer your question. The

19 answer to your question is, this is not a fault.

20 shoul d have been nmore careful with ny answer. This

21 is a setting.

22 Q Wat's the difference between a setting and a fault?
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1 A  \Well, the setting is sonmething you tell the -- in

2 this case, ASD, this is the full |oad anps rating of
3 the notor. Oherwise it doesn't know And then it
4 uses that in various configurations to determne if
5 there is a fault in the mtor. So this is an input
6 to the system and you would conpare this, for

7 exanple, in an overload condition to the full |oad

8 current delivered to the notor to determne if there
9 Is an overload of the notor.

10 Q So this setting that we're tal king about on page 160
11 does not show any faults. Is that correct?

12 MS. FLANNERY: Object to form

13 A The setting is an input to determ ne whether or not
14 there is a fault in the notor

15 Q But that itself is not a fault. |Is that correct?

16 MS. FLANNERY: Object to form

17 A The full load anps of the nmotor, is that what you're
18 aski ng?

19 BY MR HOPKI NS:
20 Q The Electronic Thermal Protection #1 on page 160, is
21 that a fault?
22 MS. FLANNERY: (Object to form

@ EVZ%WN“& 952.449.18V§L”|V¥§ﬁ n'ié'p?nrgr? % o
Ex. 2003, p. 49

IPR2023-00558
HALLIBURTON ENERGY SERVICES, INC. v. U.S. WELL SERVICES, LLC



Robert Durham 11/14/2023 Page 50

1

2

10
11
12
13
14
15
16
17
18
19
20
21

22

A No, that's a setting. It's used to determ ne
whet her there's a fault in the notor.

BY MR HOPKI NS:

Q Let's turn to page 162. This is also Exhibit 1006.
| would like to draw your attention to the Short
Grcuit Test and Short Circuit Test Duration

Are these both settings?

A These are settings to indicate how the short circuit
test is run and how long the short circuit test is
run.

Q Okay. But these are not faults. |Is that correct?

MS. FLANNERY: Object to form

A These are not what?

BY MR HOPKI NS:

Q Faults.

A These are inputs to tell the ASD how | ong you run
the short circuit test. The short circuit test
determ nes whether or not there is a fault in the
motor prior to energizing the notor at full power.

Q There is a difference between a test and a fault,
correct?

MS. FLANNERY: nbject to form
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1 A Could you repeat that, please?

2 BY MR HOPKI NS:

3 Q |Is there a difference between a test and a fault?

4 MS. FLANNERY: Sane objection

5 A  Afault is an output of a test or a potential output
6 of a test. So you test for diagnostics of the notor
7 and generate a fault signal in the case of the ASD
8 BY MR HOPKI NS:

9 Q Can these tests be disabled for the short circuit

10 test?

11 A | don't know the answer to that. Not in these

12 settings. But as | recall, yes, you would disable
13 this in case you're running a | ow i npedance notor

14 because a | ow i npedance notor would give a faulty
15 i ndication of a short circuit test. | think that's
16 inadifferent |ocation

17 Q Are you referring to the '870 Patent that we tal ked
18 about earlier?
19 A No, I'mtalking about the Toshi ba Manual .
20 Q If | gave you -- how long do you think it would take
21 you to find that disclosure in the Toshi ba Manual ?
22 MS. FLANNERY: (Object to form
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1 A Thereis no way -- it's a 200 page docunent. |
2 don't know the answer to that. | haven't perfornmed
3 that analysis to date.
4 BY MR HOPKI NS:
5 Q Wuld you mnd if I gave you a maxi mum of |ike five
6 mnutes to try and look for that, if you can?
7 A It's your show Sure.
8 If you could try and find that, please.
9 Ckay. (Review ng).
10 MR. HOPKINS: Can | just check with the
11 court reporter about when | asked -- or how | ong ago
12 | asked the previous question, how long it has been?
13 THE COURT REPORTER It was 11:10.
14 MR, HOPKINS: Ckay. So we're about just
15 over five mnutes in.
16 BY MR HOPKI NS:
17 Q Dr. Durham were you able to find anything about
18 t hat ?
19 A It's hard to say. There is a notor overl oad
20 di sable, which likely is related to that, but in
21 that short period of time, no, | can't perform
22 enough anal ysis to answer your question.
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1 Q Thank you. | would like to turn nowto
2 Exhi bit 1001, which is the "870 Patent. |In
3 particular, I wuld like to turnto Caim13. Caim
4 13 recites, "wherein a truck having at |east five
5 axles."
6 Claim 13 does not recite a trailer, does it,
7 Dr. Durhanf
8 A | disagree.
9 Q Gkay. Can we turnto daimlin the exhibit I've
10 got up. Claiml recites, "a trailer for attachnent
11 to a truck."
12 s that correct?
13 A Correct.
14 Q That specific -- strike that.
15 Caiml specifically recites a trailer. 1Is
16 that correct?
17 A Correct.
18 Q Okay. Let's turnto Oaiml3.
19 A Ckay.
20 Q Does Claiml13 recite a trailer?
21 MS. FLANNERY: Object to form
22 A | think it -- yes, you could read a trailer into the
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BY MR HOPKI NS:

Q

A

BY MR HOPKI NS:

Q

word truck. Caim13 it not dependent in Claiml.

It depends fromddaim?7.

So is your analysis based on the truck being both a
trailer and a truck? 1Is that correct?
MS. FLANNERY: Object to form

No.

What do you nean by a trailer can be part of a truck
in daim13?

A tractor trailer is referred to as a truck, and
there's nothing that | recall in the '870 Patent
that excludes that. In addition, ny analysis, as
recall -- well, I'mnot even going to speak to that.
"1l go back and read it when you ask me a question
Sure. Just to help direct you, it would be
paragraph 199, | guess, 198 through, | think, 200 of
your declaration in Exhibit 1002.

Yeah. So a truck, we talk about a sem truck, which
includes a tractor trailer. Atrailer without a
tractor is not a -- it's not useful for porting from

one | ocation to another.
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A

BY MR HOPKI NS:

So Coli specifically discloses a vehicle with
five axles, a tractor trailer or a truck. And then
additionally here as | said in 199, a unitary truck
woul d have been obvious in view of the disclosure of
Coli. In the case that Caim13 can be read to nean
a unitary truck, it was an obvious configuration.
Can we go back to the clainms now or claim Let's go
to Caim1l3.

Un- huh.
So Claim13 specifically recites, "Avehicle is a
truck having at |east five axles."

s that correct?

Yes.
And if we look to Claim1, it recites, "a trailer
attachment to a truck."

s that correct?

Correct, yes.
Does truck nean something different in Caim1 than
truck neans in Caim13?

MS. FLANNERY: Object to form

| think it can, yes.
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1 Q So aclaimtermcan have different neanings in

2 different clains?

3 MS. FLANNERY: bject to form

4 A  Yes.

5 BY MR HOPKI NS:

6 A Yes. It can have different nmeanings in different

7 clainms, not in the sanme dependence line, but in

8 different clainms, yes.

9 Q So your understanding that the truck in Claim13
10 enconpasses both a truck and a trailer. |s that
11 correct?

12 MS. FLANNERY: Object to form

13 A  Atractor trailer referred to as a truck woul d be
14 part of Claim13 as would be a unitary truck as |
15 di scuss in paragraph 199. Either configuration
16 woul d be a truck.

17 BY MR HOPKI NS:

18 Q Just to be alittle bit nore clear, |ooking at

19 paragraph 198 of your declaration, you rely on a
20 di scl osure from Coli that says "Each trailer is
21 attached to a truck"?

22 A Correct.
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1 Q Sois it your position that O aim13 enconpasses

2 both truck 6 and trailer 5 described in Coli?

3 A  Yeah, the plain and ordinary nmeani ng of the word

4 truck to a POSITA at the time of the '870 Patent

5 woul d include both the tractor or truck 6 and the

6 trailer or a unitary truck as | talk about in

7 paragraph 199. A PCSITA reading the word truck

8 woul d i nmedi ately think of either configuration

9 Q Wat do you nean by unitary truck in paragraph 199?

10 A A single body vehicle as opposed to a tractor

11 trailer.

12 Q To put this sinply, would that be equivalent to an

13 RV versus a canper trailer that's pulled behind a

14 truck? You're referring to a unitary truck as an

15 RV?

16 MS. FLANNERY: Object to form

17 A  No. I'mreferring to a unitary truck as a five axle

18 single body truck, single unit truck, where the

19 tractor, if you will, is permanently attached to the

20 bed as opposed to a tractor trailer or a sem, what

21 we commonly call a sem truck going down the

22 highway. | don't see a reference to RV anywhere in
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BY MR HOPKI NS:

Q

A

BY MR HOPKI NS:

Q

t hat paragraph.

Do you rely on the sane disclosure fromColi that
each trailer 5 is attached to a truck to satisfy
Caiml' s requirement for a trailer for attachment
to a truck?

Can you read that question back, please?

(Question read back as follows: Do you
rely on the same disclosure fromColi that each
trailer 5 is attached to a truck to satisfy Caim
1's requirenent for a trailer for attachnment to a
truck?)

Yes.

So for your position for Claiml, Coli's trailer is
atrailer and Coli's truck is a truck. |Is that
correct?

MS. FLANNERY: (bject to form
Coli's trailer is atrailer and Coli's truck is a
tractor.

MR, HOPKINS: | think now mght be a

good tine for a break.
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1 TRIAL TECH: O f the record at
2 11: 25 a. m
3 (Of the record.)
4 (Back on the record.)
5 TRIAL TECH: Back on the record at
6 11:32 a. m
7 BY MR. HOPKI NS:
8 Q |'ve just uploaded the Loucks's reference,
9 Exhi bit 1009. Can you |let nme know when you' ve
10 recei ved that and can open that one?
11 A Okay. |'ve got Loucks.
12 Q | would like to turn your attention to Figure 2.
13 Figure 2 illustrates Loucks' cooling efficiency
14 nonitoring technique. |s that correct?
15 A Yes, but the software side, not the physical side.
16 Q And can we turn to paragraphs 48 and 49 of Loucks,
17 which is the correspondi ng description of Figure 2.
18 A Yes, I'mthere.
19 Q I'Il give you sone tine to read those paragraphs,
20 and then | want to wal k through Loucks' Figure 2
21 A kay.
22 Q So the first step in Loucks is establishing a
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22 Q

baseline of cooling efficiency. That's step 200.
|s that correct?

In this exanple, yes.

s there another exanple that you're thinking of?
Vell, there's lots of enbodi ments of Loucks all the
way through it.

When you were referring to Loucks' cooling
efficiency nmonitoring technique, were you referring
to this technique?

Broadly, yes, the technique described in the
specification all the way through, not these two
paragraphs in particul ar

Ckay. So in performng all the steps in Figure 2,
Loucks then conpares an operating cooling efficiency
w th a baseline cooling efficiency at step 250. 1Is
that correct?

Yes, this enbodi ment, yes.

And if the difference between this cooling
efficiency exceeds a threshold, then there's a
notification. |Is that correct?

Correct.

Now, that notification 260 is described in paragraph
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1 49, correct?
2 A  Yes, generally speaking.
3 Q Soin Figure 2, Loucks' cooling efficiency
4 monitoring technique determnes only whether a
5 systemis operating outside its optimumrange. |Is
6 that correct?
7 A No.
8 Q So there's a conparison at step 260 -- "Il turn
9 your attention to paragraph 49 -- that the
10 notification happens when there is a difference
11 bet ween cooling efficiencies, and the one is an
12 operating cooling efficiency and the baseline
13 cooling efficiency. 1Is that correct?
14 A Correct.
15 Q GOkay. And the operating cooling efficiency is what
16 the systemis currently operating at. |s that
17 correct?
18 A  Yes.
19 Q And is the baseline cooling efficiency, what is
20 established in step 210, an ideal operating
21 efficiency? |s that correct?
22 A No.
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Q Wat is a baseline cooling efficiency?

A That limt of the baseline cooling efficiency is
what ever the operator decides it to be. Mybe it's
an ideal. W have further exanples throughout the
specification that it's a danage limt. Soit's --
that baseline cooling efficiency is chosen or at

| east the threshold that's conpared with in step 250

is chosen for various reasons. It can be a variety
of things.
Q Is the baseline cooling efficiency -- strike that.

A baseline cooling efficiency is not the sane
as an alarmlimt. |Is that correct?
MS. FLANNERY: nbject to form

A \Well, the conparison in 250 adds a threshold for the
difference. So the baseline cooling efficiency plus
a threshold would be the alarmlimt, if you wll,
in step 250 or the notification limt.

BY MR HOPKI NS:

Q Isthe notification limt the same as the alarm
limt?

A | think they are equivalent, yes, but your cooling

efficiency alarmlimt would be the notification
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[imt, yes.

Ckay. If | could turn your attention to paragraph
18.

Un- huh, 1'mthere.

And | believe this is a paragraph you cited in your
declaration. It mentions that "it is desirable to
detect problenms before tenperatures reach alarm
limts."

Ri ght.

So is this the difference between your notification
[imt and your alarmlimt?

No, there is not a difference between a notification
limt and alarmlimt. There is a difference
between a tenperature alarmlimt and a cooling
efficiency alarmlimt.

Ckay. Can you explain that alittle bit?

Well, a cooling efficiency is not the same thing as
a tenperature. Cooling efficiency is kilowatt hours
per degree or sone other anal ogous units. |f your
cooling efficiency is poor, then you' re eventually
going to get a high tenperature. Again, it's the

di fference between power, if you will, and energy.
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Q

Turning to paragraph 18, it nmentions -- there is a
sentence that reads, "Unfortunately, for a variably
| oaded system sinply waiting for a high tenperature
l[imt to be reached may result in equi pment damage
that occurs in the time it takes to resolve the
cooling problem"”

I's the high tenperature limt the same as the
t hreshol d?
No.
|'s the high tenperature Iimt higher than the
t hreshol d?
They are non-anal ogous units.
So high tenperature limt is not shown in Figure 2
of Loucks?
That is correct. It's a different nethod of
determning that there is a problemthan just
relying on tenmperature linmts.
And now alarmlimts, is that the sane as the
threshol d described in Figure 2 of Loucks?

MS. FLANNERY: Object to form

Which alarmlimts? Are you specifically referring

to the one that says "reach alarmlimt" in
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1 par agraph 18?

2 Q That's correct.

3 A Then, yes, they're conpletely different.

4 Q Okay. So the alarmlimts and a high tenperature

5 [imt described in paragraph 18 are not the same

6 limts or are even disclosed in Figure 2 of Loucks.
7 s that correct?

8 MS. FLANNERY: (Object to form

9 A They're conpletely different. They're conpletely
10 different units. You can't conpare tenperature

11 alarmlimts to the baseline mnus operating greater
12 than threshold in Figure 2. They're just different.
13 BY MR HOPKI NS:

14 Q And when you say they're different, is it because
15 the units that they neasure are tenperature units

16 and degrees of Celsius or Fahrenheit? |s that

17 correct?

18 A Tenperature limts would be nore likely than not a
19 degree nmeasurenent. Nothing in Figure 2 is in units
20 of degr ees.
21 Q Sothe threshold is also not in units of degrees as
22 wel | ?
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A

Q

A

BY MR HOPKI NS:

Q
A

No.
Ckay. So the notification sent at the end of
Loucks' cooling efficiency monitoring technique is
not related to any al arm using degrees of
t enper at ur e?

MS. FLANNERY: Object to form

That's i ncorrect.

How so?

Well, your threshold is in kilowatt hours per
degree, so it's using degrees. You can see step
230, determine the delta T. That would be in
degrees, but that's not the end of the equation.
That's an input.

So the notification -- and it's step 250. [If we
could turn back to paragraphs 48 and 49. Wuld the
notification at 260 that shoul d have exceeded this
threshol d indicate that there was excessive heat in
t he systenf

Excessive heat, yes. Excessive tenperature, no.
Sone people want to equate heat and tenperature, but

they're not equivalent.
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Q How are they different?
MS. FLANNERY: (bject to form

A \Well, tenperature is a measure of the entropy in the
system Heat is the amount of energy going into the
system So tenperature is the -- if your heat
I ncreases, then you're expecting to have a higher
tenperature eventually, but they're not equivalent.
Temperature is sinply a nunber. To cal cul ate heat,
you have to know things |ike mass and density and
things like that of the devices at that tenperature.
Again, heat is energy. Tenperature is a
measur enent .

BY MR HOPKI NS:

Q Do thermal sensors measure tenperature?

A Yes, broadly speaking, they do, vyes.

Q So thermal sensors do not neasure heat as you j ust
descri bed?

MS. FLANNERY: nbject to form

A Correct. They don't measure the heat. A therma
sensor doesn't neasure heat. It measures the
tenmperature. You have to do sonmething else with

that tenperature neasurenent to determ ne what the
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heat is.

BY MR HOPKI NS:

Q

So does Loucks' cooling efficiency nonitoring
technique nmonitor -- strike that.
Wul d a PCSI TA have known that thermal sensors
can be placed in multiple places throughout an
el ectroni c systenf
MS. FLANNERY: (Object to form
Wth reference to what? Are you tal king about with

reference to Loucks?

BY MR HOPKI NS:

That's correct.
Yes. Loucks teaches thermal sensors in multiple
| ocati ons.

And those thermal sensors can nonitor the interna

tenperature of the electronic conponent nmonitored in

Loucks?
MS. FLANNERY: nbject to form

No, you cannot measure the internal tenperature of

the el ectronic conponent. That's why we rely on the

tenperature of the heatsink

BY MR HOPKI NS:
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Q

I n paragraph 48, it explains what the baseline
cooling efficiency is and howit's established. Can
you explain -- strike that.

Where is the anbient tenperature nmeasured at
step 230 in Loucks?
Apol ogi ze, counsel. M PDF reader just |ocked up.
G ve nme a nonent.
Ckay.
Ckay. It's proximate to nonitored electrica
devi ce.
And if we're tal king about the electronic device in
Figure 1, where would we be nonitoring the ambient
t enper at ure?
Figure 1 is an electrical device. So it would be
proximate the device in Figure 1
And when you say "proxi mate," do you nean outside of
t he device?
No, not necessarily.
So it could be proximate inside the device as well?
If it was inside, it would definitely be proximate,
yes.

Turning back to the notification in Figure 2, this
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notification as you nmentioned was different than
both the high tenmperature limts and the al arm
limts in paragraph 18. Sorry, strike that.

The notification is set as a result of the
di fferences exceeding the threshold in step 250, and
that threshold is different than both the alarm
[imts and high tenperature limt described in 18.
|s that correct?

MS. FLANNERY: nbject to form

A Yes, both of the imts described in 18 are

tenperature limts, a high tenperature limt and a
temperature alarmlimt. That's different than
Figure 2 fromthe 250.

BY MR HOPKI NS:

Q So the notification in Figure 2 is not a result of
any tenmperature limt. |Is that correct?

MS. FLANNERY: (bject to form

A It's aresult of a tenperature measurenent and

cal cul ati on based on that tenperature but not a
tenmperature alarmlimt as referred toin 18 -- I'm
sorry, not Figure 18, paragraph 18. The whol e point

of Loucks is you're going to get the notification in
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Figure 2 before you reach a high tenperature limt.
That's the whol e purpose of Loucks.

BY MR HOPKI NS:

Q And that high tenperature limt is when there would
be damage caused by excessive heat. |s that
correct?

MS. FLANNERY: Object to form

A Heat in excess of the high tenperature limt may

result in equi pment damage according to Loucks. W
see that in paragraph 18.

BY MR HOPKI NS:

Q So Loucks' cooling technique -- sorry. Loucks'
cooling nmonitoring technique notifies a user before
it hits that high alarmtechnique that causes damage

by excessive heat. |s that correct?

A | got lost inthe mddle. |I'msorry. Could you

repeat that?

Q Loucks' nonitoring technique shown in Figure 2
provides a notification before any of the alarm
l[imts that woul d cause damage by excessive heat.
|s that correct?

MS. FLANNERY: nbject to form
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A

BY MR HOPKI NS:

Q

O r O F

>

No. Before the tenperature alarmlimts as he
describes in 18, yes, but not before any alarm
limts.

MR HOPKINS: | think this mght be
where we're going to take a break.

TRIAL TECH Of the record at

11: 57 a. m
(Of the record.)
(Back on the record.)
TRIAL TECH Back on the record at
12:46 p. m

If we could turn to paragraph 49 and 52 of

Exhi bit 1005 of Coli.

D d you say 49 and 527

That's correct.

Ckay. Al right. I'mat 49.

"1l give you sonme tine to famliarize yourself with
par agraphs 49 and 52.

Sure. GCkay. |'ve read those

Ckay. These paragraphs 49 and 52 describe some

certain requirements for the electric nmotor used in
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1 Coli's fracking operation. Is that correct?
2 A \Well, it describes one enbodiment, one illustrative
3 enbodi ment of the electric motors of Coli.
4 Q Ckay. It provides requirenents for that one
5 enbodi ment. |s that correct?
6 A Maybe |'m not understanding the word requirenent.
7 It describes this enbodi ment, vyes.
8 Q It describes that -- paragraphs 49 and 52 descri bes
9 that the electric notors used in Coli can have a
10 true 2500 horsepower directly provided to each punp
11 as well as an electric notor that should be capable
12 of operating up to 1500 RPMs with a torque of 20,000
13 foot-pounds, | think it is. |Is that correct?
14 A Correct, with the caveat that as | say in ny
15 decl aration, the 20,000 foot per pounds is obviously
16 a typo. The proper units as you said were
17 f oot - pounds.
18 And then let's also | ook at paragraph 46 as well.
19 Ckay.
20 Q The last sentence of 46, which | believe you al so
21 identify in your declaration, it explains -- the
22 | ast sentence is, "A suitable punp is" -- is one
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1 sold by Gardner Denver, and this is the SWES- 2500
2 Well Service Punp. Is that correct?
3 A Yes.
4 Q &ay. And is this the sane Gardner Denver punp that
5 I's described in Exhibit 1011? | will provide that
6 now i n the chat box.
7 A Yes, again with the proviso as | stated in ny
8 declaration, it's actually an SGA5 fluid end on the
9 GD- 2500Q punp.
10 Q And this Gardner Denver punp from Exhibit 1011 neets
11 the requirements described in paragraphs 49 and 52
12 of the Coli reference. 1Is that right?
13 MS. FLANNERY: nbject to form
14 A No, sir. 49 and 52 are tal king about the electric
15 notor, not really the punp.
16 BY MR HOPKI NS:
17 Q Gkay. So paragraph 49 describes that the punps
18 would -- sorry. Gve nme a second.
19 Soin Coli's system it explains that the
20 present system can deliver 2500 horsepower to each
21 punp. |Is that correct?
22 A Yes.
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1 Q And this punp would be the punp in Exhibit 1011. |Is
2 that right?

3 A Exhibit 1011 describes the punp specifically

4 referenced in paragraph 46, and certainly this punp
5 woul d demand up to 2500 horsepower fromthe notors

6 under certain fluid conditions. | hope that answers
7 your question.

8 Q And would all punps in Coli's fracturing operation

9 have the same requirenments as the Gardner Denver

10 punp in Exhibit 10117

11 MS. FLANNERY: Object to form

12 A No, sir.

13 BY MR HOPKI NS:

14 Q Do you think they need to have a simlar horsepower
15 requirenent ?

16 A  No, sir. | don't see that in the clains at all

17 Q | wasn't asking about the clains. | was asking

18 about whet her the punps described in Coli's

19 fracturing operations would have a simlar
20 hor sepower requirenment as the Gardner Denver punp in
21 Exhibit 1011
22 A | don't think you can draw that concl usion
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1 necessarily.
2 Q Turnto Caimil4 of Exhibit 1001
3 A Ckay.
4 Q daim14 specifies the hydraulic horsepower for a
5 punp. |Is that correct?
6 A Yes, at about 2250 hydraulic horsepower or nore.
7 Q Exhibit 1011, the punp, it's your position that the
8 punp in Exhibit 1011 meets this hydraulic horsepower
9 requirenent. |s that correct?
10 A Yes, it iIs.
11 Q GOkay. Sois it fair to say that Exhibit 1011 woul d
12 have simlar input horsepower requirenents as those
13 required by a punp satisfying daim 14?
14 MS. FLANNERY: Object to form
15 A Could you repeat that, please?
16 BY MR HOPKI NS:
17 Q Is it fair to say that a punp such as the one
18 described in -- I'msorry. Strike that.
19 Is it fair to say that the clainmed punp from
20 Caim 14 would have the same input requirenments for
21 hor sepower as the well servicing punp in
22 Exhibit 1011?
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A Yes, about 25- -- let me see the claimagain. Yes,
about 2250 hydraulic horsepower or nore. The punp
described in Exhibit 1011 neets that claim
limtation.

Q Now, the 2250 hydraulic horsepower, is that input
hor sepower or is that output horsepower?

A Qutput, output of the punp.

Q Gkay. Have you ever worked on any VFD used in a
fracking operation?

A | have worked to provide power to VFDs in fracturing
operations. Have |I physically been the technician
programming it? No.

Q So you've never had to select a VFD for a fracking
operation. |s that correct?

A Correct. That's correct.

Q Do you know if anyone has ever used a Toshi ba GX7
described in Exhibit 1006 in a fracking operation?

MS. FLANNERY: nbject to form

A Yes, | do.

BY MR HOPKI NS:

Q Do you know if anyone has ever used a Toshi ba GX7

VFD in a fracking operation with a well servicing
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2 A

10 A

11 Q

13 A

14 Q

18 A

19 Q

punp used in Exhibit 10117

| understand that to be true, yes.

How do you understand that to be true?

|'ve read quote specifications and ot her patents for
fracturing operations that reference to GX7, and |
understand the same conpany uses the Gardner Denver
2500Q with an SGAS power end fluid in them

And are any of those patents or references included
or cited in your declaration?

No.

| would [ike to turn now to Exhibit 1047. [|'m

upl oadi ng that now.

Ckay.

In particular -- well, first question. This Exhibit
1047 is representative of a spec sheet or the
specifications for a GX7 Toshiba VFD. |s that
correct?

Yes, sir.

There is a |ine here for maxi mum horsepower. Now,
there's a range here between 500 and 800 horsepower.
| s that the nmaxi num horsepower output that the VFD

can have?
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A

A

BY MR HOPKI NS:

Q

BY MR HOPKI NS:

Q

That's the maxi mum hor sepower output for continuous
operation of this particular specified VFD can have
as a standal one unit.
Now, can the electric motor make this horsepower --
|'msorry. Strike that.

Can the electric notor increase this
hor sepower ?

MS. FLANNERY: (Object to form

| really don't understand your question

This is the maxi num hor sepower provi ded by a Toshi ba
ASD that is fed into an electric notor. |s that
correct?

MS. FLANNERY: Object to form
This particular specified Toshiba ASD, yes, that's
t he maxi mum hor sepower this particular specified ASD

has.

And the electric notor can generate no additional
hor sepower on top of the maxi num hor sepower
described in this document. |Is that correct?

Coul d you rephrase that question?
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Q
A

Can the electric nmotor --

| don't think that's the question you wanted to ask.
Can the electric notor that operates with this
Toshi ba GX7 have a horsepower -- have an input

hor sepower -- sorry. Strike that.

Can the electric notor that operates with a
Toshi ba GX7 have an out put horsepower higher than
800 horsepower described on this docunent?

Yes.

So can an electric notor powered by only a single
Toshi ba GX7 have an out put power higher than 800

hor sepower ?

No, not if youlimt it to a single GX7 as specified
on this sheet. Then it's limted to 800 horsepower.
So | would like to turn now to paragraph 142 of your
decl arati on.

Ckay.

| just have a clarifying question before |I get

there. You nmentioned that you had read or have seen
a patent involving a Toshiba GX7 used in a fracking
operation. Was that used to power an electric notor

used to power a punp?
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A

Q

Yes, a fracturing punp in particular.

All right. Let's turn to paragraph 142. You were
provi ding evidence from Exhibit 1011, and it's a
table. This is the same Gardner Denver Wel|
Servicing Punp. Is that correct?

Yes.

The bottomof this table nentions input power, base

hor sepower .

No.

No? |'msorry. The bottomline in this table, it
says, "Input Power, Base Horsepower." [|s that
correct?

No, | disagree. That's incorrect.

What does it say?

It says, "lnput Power, Brake Horsepower," as |
descri be in paragraph 142.

So in paragraph 142, the bottomline of this table
taken from Exhibit 1011 specifies the input brake
horsepower for this punp. |s that correct?

Yes, sir. That's correct.

And the m nimum input brake horsepower |isted on

this table was 2200 horsepower. |Is that correct?
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A

That is correct for those fluid conditions
speci fi ed.

And that is larger than the maxi mum out put of a
single Toshiba GX7 VFD. Is that correct?

| don't know that you could make that determ nation
no. It's larger than the output of the single VFD
described in Exhibit 1047. | can agree to that.

As you testified before, a single Toshiba GX7 VFD
and an electric nmotor can produce no nore horsepower
than the 800 horsepower listed on that specification
form Is that correct?

| disagree with your characterization of ny
testinony. | did not testify to that.

If you were to use a single Toshiba GX7 VFD and an
electric motor, that would not -- strike that.

Using a single Toshiba GX7 VFD and an electric
notor woul d not satisfy the input power requirenents
shown in the table in your declaration on paragraph
142. |s that correct?

No, | don't think you can make that determ nation.
We just sinply don't have enough data to answer that

questi on.
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1 Q Wat kind of data would you need to determ ne
2 whet her you coul d use a single Toshiba GX7 VFD to
3 power this punp?
4 A W would need to know the entire range of
5 hor sepower, maxi mum horsepowers for all GX7s, and we
6 don't know that.
7 Q \Wiat about the Toshi ba GX7 described in Exhibit 1047
8 and 1011 -- I'msorry, Exhibit 1006 and
9 Exhibit 10477
10 A Was there a question?
11 Q You said that the infornmation that you woul d need to
12 know i s you woul d need to know t he operating power
13 of all Toshiba GX7s. |'masking specifically for
14 the one described in Exhibit 1006 and 1047.
15 A Specifically what about those two specs?
16 Q Using the Toshiba GX7 described in both of those
17 docunments and just a single one, would you not be
18 able to nmeet the power requirenments of the Gardner
19 punp?
20 A Correct.
21 Q So using the Toshiba GX7 described in Exhibit 1006
22 and 1011, you woul d not be able to conbine it
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1 wth -- you would not be able to replace the VFD in
2 Coli that uses the Gardner punp. Is that correct?
3 MS. FLANNERY: bject to form
4 A Incorrect.
5} BY MR HOPKI NS:
6 Q Coli's systemexplains that it can deliver 2500
7 hor sepower directly to each punp. Wuld you be able
8 to use the Toshi ba GX7 described in Exhibit 1006 and
9 1047 to power a punp described in Coli?
10 MS. FLANNERY: Object to form
11 A Yes.
12 BY MR HOPKI NS:
13 Q Guven Coli's requirenent of supplying 2500
14 hor sepower directly to each punp, would you be able
15 to use a single VFD described in Exhibit 1006 and
16 1047 to power an electric notor to power those
17 punps?
18 A | disagree with your question
19 Q Wat part of my question did you disagree with?
20 A That there's a requirement in Coli that the punp
21 deliver true 2500 horsepower. That's only one
22 enbodi ment, not the invention as a whole.
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1 Q Ckay. Let's turn to paragraph 49 of Coli. There's
2 a sentence that reads, "In contrast, the present
3 system can deliver a true 2500 horsepower to each
4 punp because punp 22 is coupled to electric notor."
5 Do you see that sentence?

6 A | do.

7 Q Does that sentence refer to an exenplary enbodi ment?

8 A Yes. See illustrative enbodi nent of Figure 3.

9 Q Now, | agree the first sentence says that, but then
10 it does go on to describe conventional systens and
11 the problem nanely, "In this particular
12 configuration, each single trailer provides nore
13 punpi ng capacity than four of the traditional diesel
14 powered fracturing trailers of Figure 5 as parasitic
15 | osses are minimal in the electric fracturing system
16 conpared to the parasitic |osses typical of diese
17 fuel ed systens."

18 Does that indicate -- or does that describe the
19 probl em of past systems in Coli?

20 MS. FLANNERY: Object to form

21 A One of the problens in this enbodinent.

22 BY MR HOPKI NS:
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Q

And then the next sentence al so describes
conventional features. It says, "For exanple, a
conventional diesel powered fluid punp is rated for
2250 hor sepower. "

Does that again tal k about conventional
systens?
One particular conventional system Certainly not
conventional diesel powered fluid punps are
rated for 2250 horsepower. That's kind of silly.
That's just one exanpl e.
And then the next sentence is again tal king about
problems with the conventional system "However,
due to parasitic losses in the transm ssion, the
torque converter and cooling system diesel fueled

systens typically only provide 1800 horsepower to

That again, is that tal king about conventi onal
systens?
t hat exanple of a 2250 horsepower punp woul d

only get about 1800 horsepower.

systenms, the present systemcan deliver 2500

Then in contrast to those conventi onal
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hor sepower directly to each punp because the punp 22
is directly coupled to an electric notor 21. Now
we' re tal king about the present invention of Coli.
s that correct?

MS. FLANNERY: Object to form

A  One enbodi nent of the present invention, yes, but

t he enbodi ment that replaces the 2250 horsepower
di esel powered fluid punp, yes. That's only one
exanpl e.

BY MR HOPKI NS:

Q Okay. Are you famliar with other punps used in

fracki ng?

A Yes.

Q Ckay. Are you famliar with the horsepower

requirenents of other punps used in fracking?

A Yes.

Q Gkay. So the conventional system has 1800
horsepower. Is that correct?

M5. FLANNERY: Object to form

A In this exanple.

BY MR HOPKI NS:

Q Sois it fair to say that nost punps have a
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14
15 Q
16
17
18
19 A
20
21

22 Q

hor sepower requirenment between 1800 and 2500 t hat
are used in fracking operations?

No.

s it fair to say that using a single Toshiba GX7
described in Exhibits 1006 and 1047 woul d not power
a punp rated higher than 1,000 base horsepower?

| think we need nore information. | think that's
not a fair statement the way you asked the question
What's not a fair statement about it?

Your limt of a thousand. W know, for exanple, in
the GX7 that an 800 horsepower GX7 can power a 1200
hor sepower punp at |east for a period of tine.

Can it power that punp continuously?

No.

| believe the GX7 nentioned a period of tine for
about 120 seconds on Exhibit 1047. This is
referring to the overload rating. |s that the
period of time you were tal king about ?

Yes, that would be for this particular
specification, 130 percent for 120 seconds, so that
woul d be 1040 hor sepower.

So it could only reach 1040 horsepower for 120
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1 seconds. |s that correct?

2 A The drives specified on these specification sheets,

3 yes, that's correct.

4 Q Soin the sentence in Coli that says, "In contrast,

5 the present systemcan deliver a true 2500

6 hor sepower to each punp 22 because punp 22 is

7 directly coupled to electric notor," the Toshi ba GX7

8 described in Exhibits 1006 and 1047 coul d not power

9 that punp in that enbodi nent?

10 MS. FLANNERY: Object to form

11 A Incorrect.

12 BY MR HOPKI NS:

13 Q So the exanple provided in Coli that requires the

14 present systemto deliver a true 2500 horsepower

15 directly to each punp could not be used with a

16 singl e Toshiba GX7 described in Exhibit 1006 and

17 1047. |s that correct?

18 A Yes, that specific enbodiment and limted the GX7 to

19 a single one as specified in 1047 and 1006, they

20 woul d not wor k.

21 Q Let's go to paragraph 155 of your declaration. Wth

22 respect to that enbodi ment described in Coli, is it
@ EVZ%WN“& 952.449.18V§L”|V¥§ﬁ n'ié'p?nrgr? % o
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BY MR HOPKI NS:

Q

incorrect that a POSI TA woul d have been notivated to
sinply be able to substitute the VFD in Coli for the
VFD described in the Toshi ba Manual ?
No, that is not incorrect. That's still a valid
st at erment .
Wuld the statenent be valid if it was a PCSI TA
woul d have been notivated to sinply substitute the
VFD of Coli described in paragraph 49 with a single
VFD of the Toshi ba Manual w thout affecting the
functionalities of Coli?

MS. FLANNERY: Object to form
Vell, sir, | may be missing it, but I don't see a
VFD described in paragraph 49. |f you can point

that to me, | would be glad to answer your question

The sentence, "In contrast, the present system can
deliver a true 2500 horsepower directly to each
punp, " part of that present systemwould include a
VFD. Is that correct?

| think you can nake that -- yes, you can say that.
So the VFD in the present systemwould be what |

woul d be referring to in the VFDin Coli for this
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A

part of the specification.

Ckay.

So ny question is, would the follow ng statenment be

true: A PCSITA would have been notivated to sinply

substitute the VFD of Coli described in paragraph

in part of the present systemfor the VFD described

in the Toshi ba Manual w thout affecting the other
functionalities of Coli?
MS. FLANNERY: nbject to form

Yes, that sentence would still be accurate.

BY MR HOPKI NS:

Q
A

Wuld it be accurate --
That's not what | wote. You're kind of witing
your own declaration, | guess, but..
We agreed before -- well, sorry.

Is it fair to say that if a VFDis
under powered, it cannot power a notor requiring a
hi gher i nput power?
The answer to your question is, no, that's not
correct.

Is it fair to say that a single VFD with certain

power output requirements cannot power a notor that

49
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1 has hi gher power output requirenents?
2 A No, that's not correct.
3 Q Is there any passage in Coli that -- strike that.
4 | would like to turn to Exhibit 1007 at page
5 24. Sorry, it's 1006 at page 24.
6 A kay.
7 Q The sentence that reads, "Do not use an ASD with a
8 notor that has a power rating that is higher than
9 the rated output of the ASD."
10 To deliver 2400 true horsepower to a punp as
11 mentioned in paragraph 49 of Coli, would you need a
12 notor that has a power rating higher than the rated
13 out put of the Toshiba GX7 ASD described in
14 Exhi bit 10067?
15 MS. FLANNERY: Object to form
16 A No, | don't believe so. That's sonething | would
17 want to talk to Toshi ba about.
18 BY MR HOPKI NS:
19 Q So you could use a motor providing 2400 true
20 horsepower with a Toshiba GX7, with a single GX7
21 ASD. Is that correct?
22 MS. FLANNERY: Object to form
@ EVZ%WN“& 952.449.18V§L”|V¥§ﬁ n'ié'p?nrgr? % o
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A

BY MR HOPKI NS:

Q

> O >» O >F

BY MR HOPKI NS:

We don't have enough data to answer your question

the way you asked it.

Let's turn back to paragraph 155. Do you have
enough data to determ ne whether a POSI TA woul d have
been notivated to sinply substitute the VFD in Col
for a single VFD of Toshiba in the Toshi ba Manual ?
No.
Ckay.
That's not what | wote.
Let's turn to Horikoshi, Exhibit 1008.
If you're moving in a different direction, would
this be a good tine to take a break? W' ve been
goi ng about 45 m nutes.

MR HOPKINS: Yeah.

MS. FLANNERY: Let's go off the record.

TRIAL TECH: Of the record at 1:31 p. m

(Of the record.)
(Back on the record.)
TRIAL TECH Back on the record at

1:39 p.m
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Q

So | would like to turn to paragraph 218 of

Exhi bit 1002.

Ckay. |'mthere.

And in this paragraph it is your position that
substituting the VFD for Coli and the VFD for

Hori koshi that has the diagnostic functionality to
detect a ground fault or a phase-to-phase short
circuit, this would render aim1l1 and 4 obvious.
s that correct?

What |'mtal king about here is why a POSI TA woul d
have been notivated to conbine the two references,
Coli and Hori koshi .

Ckay. But specifically with what you' re conbini ng
is the VFD of Horikoshi with the diagnostic
functionality to detect a ground fault and a
phase-t o- phase short circuit. |Is that correct?
Correct, either as a replacenment or as an
enhancenent .

All right. | wuld like to talk alittle bit about
this diagnostic functionality to detect a ground
fault or phase-to-phase short circuit in Horikoshi.

So if we could turn to Exhibit 1008 which |'ve
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2 A

10 A
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14
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16 Q
17
18 A
19 Q
20
21

22

upl oaded.

Ckay. |'ve got it.

Specifically, | guess paragraph 11, let's turn
your -- I'd like to turn your attention to that
par agr aph.

Ckay.

s this the diagnostic function that you were

tal ki ng about in your previous notivation to

conbi ne?

That's part of the description that | referred to.
Let ne see here. That may be incorrect. Hold on a
second. | was |ooking at the wong exhibit. No, |
don't think | ever referred to paragraph 11 of

Hori koshi. So the answer to your question is not
really.

Can | turn your attention to your declaration at

par agraphs 212 and 213.

Ckay.

In these paragraphs it appears that you're
describing the diagnostics and nmotor protection from
Hori koshi that would include the functions described

i n paragraphs eight, 10 and 11. |Is that correct?
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1 A Well, 11 is describing the objective of Horikoshi.
2 So, yes, to the extent that that objective |oosely
3 describes the invention, | refer toit here in the
4 sunmary of the overview. | don't refer to paragraph
5 11 in the sections where |'mshow ng the disclosure
6 of the limtationin Caimlor 4. That's all | was
7 trying to say.
8 Q | understand. Let's go to paragraph 225 of your
9 declaration. This is the diagnostic function that
10 you were nmapping to Caims 1 and 4 for electric
11 not or diagnostics. |s that correct?
12 A Yes.
13 Q Okay. Does Horikoshi disclose that this diagnostic
14 function can be disabl ed?
15 A | don't see -- just a quick search of the word
16 di sabled, | don't see the word disabled in the spec.
17 To answer the question nore specifically since
18 haven't done that analysis, | would need to read the
19 whol e thing. That's as far as | can go. |t doesn't
20 contain the word disabled in the specification.
21 Q Does Horikoshi provide any horsepower requirements
22 for its nmotor driving apparatus?
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1 A No, it's agnostic. It's about the size of the

2 drive.

3 Q Wthout know ng the horsepower requirenments of the

4 notor driving apparatus, is there any way to

5 conclusively tell whether you could substitute

6 Hori koshi's driving apparatus in Coli's VFD?

7 A Yes. A POSITA that understands the operation of the

8 VFD and a -- or an ASD woul d understand that this

9 di agnostic would, in fact, be agnostic. It could be

10 applied to any size notor, any size drive. The

11 operation of a drive does not change based on its

12 horsepower rating. |It's sinply the physical size

13 and the current carrying capability of its equi pment

14 that changes. How it operates doesn't change.

15 Q If we can go to paragraph 218 of your declaration.

16 MR. HOPKINS: W're going to need both

17 pages. Thank you.

18 BY MR HOPKI NS:

19 Q In paragraph 218 you contend that a POSI TA woul d

20 have been notivated to sinply substitute the VFD of

21 Coli for the VFD of Horikoshi that has the

22 di agnostic functionality. Wthout know ng the power
@ EVZ%WN“& 952.449.18V§L”|V¥§ﬁ n'ié'p?nrgr? % o
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1 requirenents of Horikoshi's notor driving apparatus,
2 is there any way to tell, conclusively tell that you
3 coul d make such a substitution?

4 A Yes. The apparatus in Horikoshi is horsepower

5 agnostic. It would work in any drive at any

6 hor sepower running any type of notor. So, yes, we

7 can conclusively say it would work.

8 Q So the VFD in Horikoshi would work in a washing

9 machi ne?

10 A Yes, it's size agnostic. The specifics of Horikoshi
11 woul d work very well in a washing machi ne or

12 fracturing punp or an induced draft fan

13 Q I would like to turn to paragraph 128.

14 A O ny declaration?

15 Q That's correct.

16 A kay.

17 Q Wuld you be surprised to learn that the word punps
18 never appears in Horikoshi?

19 M5. FLANNERY: Object to form
20 A No, that wouldn't surprise me because as | just
21 sai d, Horikoshi is application agnostic, the driving
22 work on fans, punps, blowers, any notor with a
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1 drive.

2 BY MR. HOPKI NS:

3 Q kay. So you agree --

4 A O a drive connected to a notor, | should say.

5 Q So you agree that Horikoshi does not describe

6 electric notor driven punps. |Is that correct?

7 A Correct. Horikoshi is talking about the drive, not
8 the motor or the punp.

9 Q Is that your statenent that --

10 The paragraph says -- I'msorry. Go ahead.

11 Q So your statenment that Horikoshi describes the use
12 of variable frequency drives to control electric
13 notor driven punps is not accurate. |[|s that

14 correct?

15 A | disagree with your question. That's not what the
16 par agraph says.

17 Q The paragraph in pertinent part says, "Horikosh

18 descri bes the use of variable frequency drives to
19 control electric notor driven punps.”

20 s that not accurate?

21 MS. FLANNERY: Object to form

22 A That's an incorrect reading of ny paragraph
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MR. HOPKINS: Counsel, at this time, |
woul d like to pass the wtness.

MS. FLANNERY: kay. | have just a
coupl e of questions. Actually, | think let's |eave
that same exhibit up on the screen. Can we go to
par agraph 155, please.

EXAM NATI ON
BY MS. FLANNERY:
Q Dr. Durham counsel for Patent Omer asked you sone
questions about this paragraph and statenents

therein. Do you recall those?

A To sone extent, yes.

Q Gkay. | believe counsel for Patent Omner asked you
if the statement there that a POSI TA woul d have been
notivated to sinply substitute the VFD of Coli for
the VFD of Toshi ba Manual, et cetera, and | believe
he asked you if that would still be true if you
anended your statement to say the VFD of Coli as
described in paragraph 49.

Do you recall that?

A Yes.

Q | believe -- what was your testinmony as to whether
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1 that would still be a valid statenent?
2 A \Well, ny testinony was there's not a VFD descri bed
3 i n paragraph 49, but the statenent as a whole is
4 still accurate.
5 Q Gkay. And why is that?
6 A  Wll, it's because the Toshi ba Manual VFDs for one
7 reason can be paralleled. You can run nultiple
8 VFDs to control a single notor, and that woul d
9 i ncrease the capability of the VFD system above the,
10 for exanple, 800 horsepower in Exhibit 1047.
11 Q And would a person of skill in the art in the
12 2010/ 2012 time period, woul d they have understood
13 how to arrange nultiple VFDs fromthe Toshi ba Manual
14 that way?
15 A Yes, it would.
16 MR, HOPKINS: Objection, form
17 BY MS. FLANNERY:
18 Q And how much out put horsepower could VFDs arranged
19 in that way put out?
20 A  Well, I'"'mnot sure we know the answer to that
21 question. |'msorry?
22 MR, HOPKINS: (Objection, form
@ EVZ%WN“& 952.449.18V§L”|V¥§ﬁ n'ié'p?nrgr? % o
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A |I'mnot sure we know the answer to that question. |
recall sonme of that discussion, and | said | would
want to talk to Toshi ba about that and see how nmany
it would be practical to arrange put in parallel.
So it woul d be dependent on how many that could be.
Two or three or four nakes sense.

BY MS. FLANNERY

Q Gkay. And if you have, let's say, two, three or
four of the VFDs arranged in parallel based on the
out put specifications that you went through with
counsel, what's the range of output horsepower that
you woul d be | ooking at?

MR, HOPKINS: (Objection, form

A Again, under the hypothetical limted to the ones
described in 1047, which is not the entire famly of
GX7s, four would be 3200 horsepower.

BY MS. FLANNERY

Q | believe there was al so a di scussion about
paragraph 49 --

MS. FLANNERY: Actually, let's bring up
Coli which is Exhibit 1005 and go to paragraph 49,

pl ease.
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BY M5. FLANNERY

Q And do you recall the testinony that you gave about
this section when counsel for Patent Oaner was
aski ng you sone questions?

A | recall discussing this. | don't recall nmany
details at this point.

Q Gkay. In that paragraph, the sentence that begins,
"“In contrast, the present systemcan deliver a true

2500 horsepower directly to each punp,” do you see
t hat ?

A Yes.

Q Is that a requirement for all fracturing punps that
coul d be used under Coli?

A No.

Q In your experience, can fracturing punps perform
fracturing operations using |less than that anount of
hor sepower ?

A Absolutely.

Q No further questions.

MS. FLANNERY: Pass the witness.
MR, HOPKINS: Can we bring up

Exhi bit 1005 again, what was just up. | believe it
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was paragraph 49. Actually, no further questions.

MS. FLANNERY: Ckay.

MR, HOPKINS: Thank you, Doctor.

TRIAL TECH Is there anything else to
put on the record before we close for the day?

MS. FLANNERY: | don't think so. W'l
read and sign.

TRIAL TECH: Thank you. W are off the
record at 1:57 p.m

(The deposition concluded at 1:57 p.m)

*END OF RECORD*
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1 I, DR ROBERT DURHAM HAVE READ THI S

2 DEPCSI TI ON TRANSCRI PT PAGES 1 - 104 AND ACKNOW.EDGE
HEREI N | TS ACCURACY EXCEPT AS NOTED ON THE ERRATA

3
4 SHEET.
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11
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STATE OF M NNESOTA
CERTI FI CATE
COUNTY OF WASHI NGTON

I, CARA NASI - PI NARDI, HEREBY CERTI FY THAT |
REPORTED THE DEPOSI TI ON VI A ZOOM VI DEOCONFERENCE OF
DR ROBERT DURHAM ON THE 14TH DAY OF NOVEMBER, 2023,
AND THAT THE W TNESS WAS BY ME FI RST DULY SWORN TO
TELL THE TRUTH AND NOTHI NG BUT THE TRUTH CONCERNI NG
THE MATTER | N CONTROVERSY AFORESAI D

THAT | WAS THEN AND THERE A NOTARY PUBLIC I N
AND FOR THE COUNTY OF WASHI NGTON, STATE OF
M NNESOTA; THAT BY VI RTUE THEREOF | WAS DULY
AUTHORI ZED TO ADM NI STER AN QCATH,;

THAT THE FOREGO NG TRANSCRI PT IS A TRUE AND
CORRECT TRANSCRI PT OF MY STENOGRAPHI C NOTES I N SAI D
MATTER, TRANSCRI BED UNDER MY DI RECTI ON AND CONTRQOL;

THAT THE COST OF THE ORI G NAL HAS BEEN CHARGED
TO THE PARTY WHO NOTI CED THE DEPCSI TI ON AND THAT ALL
PARTI ES WHO ORDERED COPI ES HAVE BEEN CHARCGED AT THE
SAVE RATE FOR SUCH COPI ES;

THAT THE READI NG AND SI GNI NG OF THE DEPCSI TI ON
WAS NOT' WAl VED;

THAT | AM NOT' RELATED TO ANY OF THE PARTI ES
HERETO, NOR | NTERESTED IN THE OQUTCOMVE OF THE ACTI ON
AND HAVE NO CONTRACT W TH ANY PARTI ES, ATTORNEYS OR
PERSONS W TH AN | NTEREST I N THE ACTI ON THAT HAS A
SUBSTANTI AL TENDENCY TO AFFECT MY | MPARTI ALI TY;

W TNESS MY HAND AND SEAL THI S 16TH DAY COF
NOVEMBER, 2023.

NOTARY PUBLI C
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