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Q. And just to be clear, Thomson does 
not disclose pumping fracturing fluid 
into an open-hole annular segment, 
right?

A. The paper does not describe that, 
no. The paper describes through a 
cemented casing in this case.

Ex. 2085, A. Daneshy Depo. at 54:10-14
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Q. Was one of the goals of Ellsworth 
to create multiple fractures through 
open-hole annular segments?

A. It was not their main goal, no.

Q. Did they do that?

A. No, they didn't need to do that. 
That's why they didn't do it.

Ex. 2085, A. Daneshy Depo. at 78:22-79:2
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Q. Does the Ellsworth reference 
describe hydraulic fracturing? 

A. It describes acid stimulation, 
and it doesn't get into what 
pressures were used. So it’s not 
easy to discern whether the acid 
fractured the rock or not. 

Ex. 2044, V. Rao Depo. at 66:17-67:6
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Petitioners must prove a motivation to remove a component.

Pozen Inc. v. Par Pharm., Inc., 696 F.3d 1151, 1163 (Fed. Cir. 2012)

Amkor Tech., Inc. v. Int'l Trade Comm'n, 692 F.3d 1250, 1260 (Fed. Cir. 2012)
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Q. Does the Thompson reference 
explain why the authors use 
cemented casing in the horizontal 
portion of the well? 

A. They don't go into it. As far 
as I can understand, the prior 
wells in that platform had used 
casing and cementing and so -- and 
they were asked to improve the 
efficiency of the prior wells, so 
they continued to use what was 
being used. I doubt it was a 
decision point. 

Ex. 2044, V. Rao Depo. at 65:11-19 
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Harold McGowen - Fracturing Experience
• President and CEO, Navidad Resources LLC

• Overseen over 200 wellsites for NRL

• Voted best CEO for a medium size producer (TIPRO)

• Performed multi-year fracturing fluid performance 
study on 1,000 Codell-Niobrara refracs.

• Performed reserves projections and economic 
evaluation of 250+ Bossier/Cotton Valley wells in the 
Bossier trend.

Ex. 2050 at 54
11



Dr. Ali Daneshy – Fracturing Experience
• Director of Petroleum Engineering at University of 

Houston
• VP of Integrated Technology Products at Halliburton
• SPE Distinguished Lecturer
• Academic papers related to fracturing
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Q. Did you write your report?
A. Did I write it personally? No.

[. . .]

Q. When you say reports, and I may 
have said reports, but we're talking 
about your declarations, right?
A. Yeah, exactly.

Ex. 2017, A. Daneshy Depo. at 123:24-25, 124:17-20
13



Q. Well, let me just ask you this. 
What's your understanding of the legal 
test for proving that a patent claim is 
obvious?
A. You're asking the wrong person. I 
think the definition is somebody -- a 
person of ordinary skill would be able 
to use the -- a person of ordinary skill 
would arrive at that, would come to the 
conclusion, I think. I don't want to 
give you -- because I know this is 
something that is -- I've worked with 
patent lawyers and this is one of those 
subjects that every time you get into 
it, each patent lawyer describes it 
different than others. But if a person 
of ordinary skill would arrive that it 
can be done. Based on existing available 
information, existing knowledge, they 
would say it could be done.

Ex. 2017, A. Daneshy Depo. at 123:24-25, 124:17-20
14



In the very first declaration that Dr. 
Daneshy gave, he did not render a conclusion 
on the legal issue of obviousness with 
respect to Thomson and its use in an open-
hole in combination with the Ellsworth 
reference.

Ex. 2085 at 39:22-40:1 (Petitioners’ counsel)
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The P&P approach was the initial lower 
completion methodology that allowed the 
effective deployment of multi-fracture 
treatments in horizontal wells . . .

Ex. 2001 at 5, A. Casero, Open Hole Multi-Stage Completion System in 
Unconventional Plays: Efficiency, Effectiveness and Economics, SPE 
164009 (2013); see also Ex. 2050, McGowen Decl. at 26; Paper 51, POR 
at 13-15.
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Q. Why does that difference matter?

MR. GARRETT: Objection, form.

A. Because the location of the 
fracture influences [well] 
productivity and how the reservoir is 
being depleted. You want uniform 
depletion of reservoir fluid so that 
you get as much of the oil or gas out 
of the formation; and so for that, it 
is better to know more accurately 
where the fractures are located.

Ex. 2017, A. Daneshy Depo. at 21:13-20
Ex. 2050, McGowen Decl. at 28
Paper 51, POR at 14 30
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OPEN HOLE WELL
NO CEMENT
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Plug & Perf
(Cemented Casing)

Open Hole Multi-Stage
(No Cemented Casing)
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Plug & Perf
(Cemented Casing)

Open Hole Multi-Stage
(No Cemented Casing)
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Q. What do you mean by that?

A. You are talking about two systems 
which are very different in the way 
they fracture. In a cemented liner 
completion, as I mentioned, when you 
create a fracture, it is where the 
perforations are. When you use 
external casing packers, the fracture 
-- with ports, with fracture ports --
the fracture can be anywhere between 
the two external casing packers.

Ex. 2016, A. Daneshy Depo. at 21:5-12
40



When you fracture the well from 
perforations, your fracture is likely 
to be right at or very near the 
perforation. And since the 
perforations -- the perforated 
interval in the well is a very short 
interval. It could be 12 inches, 18 
inches, as opposed to open space 
between two packers that could be 300 
feet, 400 feet. So when we say 
control, that's the extent of it, 
whether within a few feet or within 
several hundred feet.

Ex. 2016, A. Daneshy Depo. at 29:8-16
41



A POSITA would be aware that 
there was an optimum distance 
between stages and that 
fracture spacing was critical 
to commercial success. 

Ex. 2050, McGowen Decl. at 28
Paper 51, POR at 13-15
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Q. Why would you care about 
controlling where a fracture 
initiates within a 12-to-18-inch 
span versus a 300-to-400-foot 
span?

A. Because I want to produce the 
well in an optimum fashion. It 
influences the productivity of the 
well.

Ex. 2017, A. Daneshy Depo. at 29:17-23
43



If you put a fracture at plus 10 
(which is 10 feet from that 
packer, on one side of it) and 
minus 10 (which is 10 feet from 
the packer on the other side of 
it), these two packers are 20 feet 
apart from each other. They 
basically drain the same segment 
of the well. You are not getting 
as much benefit from this as the 
case when the fracture is in the 
100 feet from the packer on one 
side and 100 feet from the packer 
on the other side.

Ex. 2017, A. Daneshy Depo. at 30:6-14
44



During the period in question, 
it was thought that the 
formation of multiple 
hydraulic fractures that were 
too close together would also 
create complex near wellbore 
fracture geometries that were 
thought to be detrimental to 
successful fracture treatments 
and subsequent production. 

Ex. 2050, McGowen Decl. at 29
Paper 51, POR at 13-15
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Fracture diagnostics during the first 
horizontal well revealed an unexpectedly 
complex near- wellbore fracture 
geometry, a result of fracture initiation 
problems.  These problems slowed the 
completion process and severely harmed 
the effectiveness of the fracture-to-
wellbore connection.

Ex. 2066 at 1, Emanuele, SPE 39941 “A Case History: 
Completion and Stimulation of Horizontal Wells with Multiple 
Transverse Hydraulic Fractures in the Lost Hills Diatomite” 
(1998); Ex. 2050, McGowen Decl. at 27-29.
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transversely fractured horizontal wellbores are 
still plagued by a number of problems, most 
of which stem from the complex fracture geo-
metries connecting the wellbore to the main 
fracture. These complex fracture geometries 
usually take the form of multiple fractures, 
twisted fractures, H- or S-shaped fractures
Ex. 2063 at 2, Crosby, D.G., “Methodology to Predict the Initiation of 
Multiple Transverse Fractures from Horizontal Wellbores” (2001); Ex. 
2050, McGowen Decl. at 27-29.
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[A] decision was made to attempt a cased hole 
completion with a perforated interval not to 
exceed two (2) feet.  It has been documented 
in literature and field proven that a smaller 
focused perforated interval (2 to 3 feet) 
enables a major fracture system to be initiated 
rather than several minor fractures which 
compete for fracturing fluid and ultimately are 
unable to propagate and extend.

Ex. 2100 at 9, Murray, SPE 37354 “A Case Study for Drilling and 
Completing a Horizontal Well in the Clinton Sandstone” (1996); Ex. 
2081, McGowen Decl. at 24.
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Ex. 2011 at 4

Several years ago, conventional wisdom 
held that a few widely spaced long 
length fractures were the best way to 
fully exploit the reservoir and ensure 
maximum economic ultimate recovery.

Paper 51, 
POR at 25 52



Ex. 2011 at 4

Recent experience has shown, however, 
that numerous closely spaced short 
fractures produce better results over the 
life of the reservoir. This outcome would 
seem to tilt the scale in favor of OHMS 
owing to its superior efficiency, but 
OHMS is not the predominant technique 
in many plays.

Paper 51, 
POR at 25 53



A. . . . That’s what a single 
fracture would have looked like. When 
you put 20, 30, 40 of these together, 
then they don't look like that.

Q. What do they look like?

A. Today the industry uses the term 
“complex” because they don't really 
know what it looks like.

Ex. 2085, A. Daneshy Depo. at 87:16-23
54



Q.  Are persons of skill in the art 
today trying to create complex 
fractures?

A. Yes.

Q. In the past, would a person of 
skill in the art try and avoid 
complex fractures?

A.  When is "past"?

Q. The time before 2001.

A. Yes, when we fractured vertical 
wells, we did not want to create 
complex fractures.

Ex. 2085, A. Daneshy Depo. at 89:11-22
55



Q. Back before 2001, how did persons 
of skill in the art expect fractures 
to behave?

A. They expected them to behave just 
like they did in vertical wells.

Ex. 2085, A. Daneshy Depo. at 81:8-13
56



Ex. 2078 at 6 (Abass) 

57

Ex. 2078 at 6 (Abass)

Fig. fi—Nanpiamrfracmr: geanmflifl.
57

 



For a normal hydraulic 
fracturing treatment where 
proppant is used, if there is 
a leak around a packer during 
the hydraulic fracturing 
(“frac”) stage, excessive 
leak-off could cause a screen 
out event, resulting in a 
complete failure of that frac
stage and loading the hole up 
with proppant that would have 
to be removed at great 
expense.

Ex. 2034, McGowen Decl. at 33
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To be effectively fracture stimulated, a 
horizontally drilled well must be cased and 
cemented through the horizontal producing 
section of the well. Casing and cementing 
the horizontal section allows fracture 
initiation points to be controlled in 
placing multiple fractures. 

Ex. 2098, Austin, SPE 18263, Simultaneous Multiple Entry Hydraulic 
Fracture Treatments of Horizontally Drilled Wells at 1 (1988); Ex. 
2081 at 24-25; Ex. 2081, McGowen Decl. at 24-25; Paper 51, POR 
at 20-21.
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A horizontal well that is to be fracture 
stimulated over multiple zones must be 
cased and cemented.

Ex. 2099, Owens, SPE 25058, Practical Considerations of Horizontal 
Well Fracturing in the “Danish Chalk” at 2 (1992); Ex. 2081, 
McGowen Decl. at 23; Paper 51, POR at 20-21.
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Casing and cementing a horizontal well 
is essential to provide zone selectivity 
and isolation during fracture stimulation.  

Ex. 2078 at 9, Abass, H., “A Case History of Completing and 
Fracture Stimulating a Horizontal Well” SPE 29443 (1995); 
Paper 51, POR at 20-21. 
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Perforations play a crucial role in 
achieving a successful fracturing 
treatment in horizontal wellbores.  

Ex. 2078 at 9, Abass, H., “A Case History of Completing and 
Fracture Stimulating a Horizontal Well” SPE 29443 (1995); 
Paper 51, POR at 20-21.
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Ex. 2078 at 9, Abass, H., “A Case History of Completing and 
Fracture Stimulating a Horizontal Well” SPE 29443 (1995); 
Paper 51, POR at 20-21. 63
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Ex. 2078 at 9, Abass, H., ”A Case History of Completing and

Fracture Stimulating a Horizontal Well” SPE 29443 (1995);

Paper 51, POR at 20-21.
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Successful liner installation and 
cementation is considered a 
prerequisite to ensure adequate 
zonal isolation for multiple 
fracture treatments in horizontal 
wells. 

Ex. 2079 at 1, Damgaard, A.P., “A Unique Method for 
Perforating, Fracturing, and Completing Horizontal Wells” SPE 
19282 (1992); Paper 51, POR at 20-21.
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In the Red Oak horizontal, the geologic 
expectation was to cross natural fractures and 
yield economic production without fracture 
stimulation. Natural fractures were not 
encountered and production was uneconomic 
from the openhole. Thus, the contingency 
plan to set and cement a liner to pump 
multiple transverse fractures was 
implemented.

Ex. 1023 at 3, P.D. Ellis, Application of Hydraulic Fractures in Openhole
Horizontal Wells, SPE 65464 (2000); Paper 41 Surreply at 3.
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The main benefit of horizontal holes comes 
from their long contact with the permeable 
reservoir. Casing and perforating these 
holes reduces this contact. However, 
whenever completion operations require 
hydraulic fracturing, the horizontal 
holes are in fact cased, cemented, and 
perforated to facilitate effective 
fracturing.

Ex. 2015, Encyclopedia of Hydrocarbons, at p. 8 (2007); Paper 51, 
POR at 21. 
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Some of the features of the OHMS approach 
are often depicted as disadvantages, such as 
the inferred inability to control the initiation 
point of the fractures. . . .

Ex. 2001 at 5, A. Casero, Open Hole Multi-Stage Completion System in 
Unconventional Plays: Efficiency, Effectiveness and Economics, SPE 
164009 (2013); Paper 51, POR at 22.
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1992 1995 1996 1998 1999199019881955 2000

Lane-Wells
(Ex. 1002)

2001
Packers Plus 

performs first 
StackFRAC job;

Files patent

1999  Halliburton 
publishes Ellsworth

1998  Halliburton 
publishes Thomson
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1992 1995 1996 1998 1999199019881955 2000

1992
Baker Hughes publishes 

Ex. 2079 (Damgaard) 
Cementation is “prerequisite” 1992

Halliburton publishes 
Ex. 2099 (Owens) 
Multiple stages must 
be cemented

1995 
Halliburton publishes 

Ex. 2078 (Abass)
Perforations “crucial”

1998  
Chevron publishes Ex. 2066 
(Emanuele) Analyzes complex 
initiation problems

Lane-Wells
(Ex. 1002)

1988
Halliburton publishes 

Austin (Ex. 2098) 
Cement necessary for 

effective fracturing

1996 Yost (DOE) publishes Ex. 2100
Focused perforations “field proven”

1990
DOE publishes Ex. 2077

Cased and cemented

2000
Ex. 2063 (Crosby) 
published
Analyzes complex 
initiation problems

2001
Packers Plus 

performs first 
StackFRAC job;

Files patent69

1998  Halliburton 
publishes Thomson

1999  Halliburton 
publishes Ellsworth
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Halliburton publishes 
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Cement necessary for 

effective fracturing
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2003 2005 2006 2009 2010 20122007

2009
Packers Plus named 

E&Y Entrepreneur 
of the Year

2012
Packers Plus 

receives Sproule 
Engineering Award

2003
Baker Hughes 

obtains Packers Plus 
tool drawing

2005
Baker Hughes 

releases 
FracPoint

2005
Schlumberger acquires 

stake in Packers Plus

2010
Packers Plus 

receives SPE Meritorious 
Engineering Award2006

Packers Plus 
publishes Ex. 2003

2001
Packers Plus 

performs first 
StackFRAC job;

Files patent

Weatherford 
releases 

Zoneselect

A. Daneshy 2007 
Ex. 2014 published

Still advocating cement
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The POSITA would have been 
aware that there is a 
significant economic risk 
associated with adopting new 
technology and/or methods that 
defy “tried and true” 
technology and/or methods.

Ex. 2050, McGowen Decl. at 24
Paper 51, POR at 15-17
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The P&P approach was the initial lower 
completion methodology that allowed the 
effective deployment of multi-fracture 
treatments in horizontal wells and it is 
difficult to progress from an established, 
standardized and successful technique; 
unless there are significant tangible benefits 
that can be demonstrated via a different 
method.

Ex. 2001 at 5, A. Casero, Open Hole Multi-Stage Completion System in 
Unconventional Plays: Efficiency, Effectiveness and Economics, SPE 
164009 (2013)
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[A]nother, for example, reason you 
would use cemented liner is 
because your neighbors are using 
cemented liner and you're getting 
a better production and you say, 
“I don't know why they’re doing it 
but they're getting better 
production. I’m going to use what 
they are using.” 

Ex. 2016, A. Daneshy Depo. at 26:2-10
75



Risk aversion was concluded as being a 
significant factor in the observed slow uptake 
of technology in the Upstream Sector of the 
Oil and Gas business.
Ex. 2093 at 1, V. Rao, Accelerating Technology Acceptance: Hypotheses 
and Remedies for Risk-Averse Behavior in Technology Acceptance, SPE 
98511 (2005)
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Ex. 2018; 
Paper 51, 

POR 22-23 77

SPE 135335

Comparative StudyI of Cemented lversus Uncemenled lIrlulti-Stage Fractured
Wells in the Barnett Shale
Darrell Lohoefer. GPE. Eagle Iillil 8 Gas. and Daniel J Snyder. SPE. Floelrr Beale. $PE. and Dan-el Themig. SPE.
Packers Flus Energy Services
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Abstract

The induslly has made a very quick lunt toward both urlcurrventional reservoirs and horizuntal. IIIuIIi—stage heuuring.
Some IFIEIIJSle' BMDBIIS have DBQLII‘I III} qu'BSIICII'I 1t'IE.L BlfIBClIIleI'IIBSS Ill I'IBCDvaIES III ”“385 I'I‘I355l‘vB I'ESBI'II'B HSSBIS. Pt
nrrlable lnrmerien in these discussions has been the Barnett Shale, where e verietv of methe—rle and technnlogies have
been used to fracture stirriulele IIurizurIIal wells. III tact. much of the learning curve fur csinpletiun practices has some
Iron-r expenmental work in this llI'lOCIn verrtional plav.

From 20M through 21.106. a new. open hole mutti-slage system [OHM S] oormletion technologyI was run In Denion
Cnu nit.I Tet-res Using rILIt'IlicaIIv availehle- data [mm the past five years. lhis slurlv cnnlresis long-lerrn rIrnrlucAirrn
results from DHI'v'IS completed wells and wells mrnulcted wilh cemented easing.

The dala sel I'orDHME fractured wells chmperecl tn the date set for cemented fractured wells indicales that open hclle
wells. on average. perlurmed Driller. Significantly. I10 failures (Ir shut-in usrieds wen: observed for the DHMS wells.
This establishes the viability. rel-attiI-Ir.r and effectiveness otthis technologv for the long-term lite oft-tells not onl'r.r in the
Barnett. but for performance enhancement in other sh ale plevs

ProductionrrrrMCFGE]
Substantial amounts at monev are currentlv be-ng seem to raniolv develop resource mars similar to the Barnett
worldwide. Based on shutt—Iurm results usntg current complelluri methods. predictions for ultimate ream-Erma may be
overeat-mated. This peoer evaluates the erred-veness oi currehl complete-t practrces hrr contrastrng [we methods rn
rem-ts of nmrluctinn economics. operational efficiency. and hesl I'racturing practices to determine whether Ihe . _ .. _.

mmplctiun method can attest overall wull nerlermancu and long-term recovery. 5 _ 24 Mflnth

'mmdmifl" 5 Cumulative Cumulative : Cumulative ' Cumulative
Fonnalien Description. The Barnett 5h ale Is_a MIssrssrppran-age shale Ieeateo III the Forth 1r’rrtrrth Basin and covers : MMCFGE MMCFGE ' MMCFGE - MMCFG Eapproximatelv 5.0043 square miles {12.9% Irrn }of north-central Texas {Figure l] The Barnett represents the
grandfather at shale reservoirs where "shale as source rust" was tirst eslaulrslrerJ. and where the necessary set or
technologres. na mely her'raontal er'rII-rrg and mum-stage fracturing. were developed to make hydrocarbon extract-on
ecunumicallv leesmle in shale.

The Bamett is contem'lrrblv nverIe-n by the Pennsylvenra n-arie Marnie Fells ere stene and uncenforrnablv overlies the
Ordovician—age Viola LimeslarreEllehtrsrger Group. whlcl‘t serves as a tree barrier [Figure 2’} [Buvrrkt-JI. 2W3: Follastro
et al.. zero]. The core area of the Barnett :5 located In the Benton. Wise and Tenant Counties where rt rs

annrosirnalelv 3-00-10 SUDtI thick with purnanvnnd permeabrlil'r vallIES inlhe range of‘lr — 5e. and Cr DUDDT— DIODES Figtlré E ISL] mmaw Elf Cumulative firfld utflifli] date fIDI" DHMS a “a CiffS e't 'Ii'u'BliS in UBI’ttOii County;

Ex. 2018;

Paper 51,

POR 22-23 



Ex. 2018; 
Paper 51, 

POR 22-23
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 Ex. 2018;

Pa per 51,

POR 22-23
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“… revolutionized the 
completions sector…”

(Ex. 2006)

“game-changing technology”
(Ex. 2033)      

“Multistage fracking pioneer…”
(Ex. 2006)

“revolutionary 
technology”

(Ex. 2008)

“the industry standard”
(Ex. 2009)

(Ex. 2048)

(Ex. 2048)

(Ex. 2048)

(Ex. 2048)

“legendary”
(Ex. 2046)

“disruptive technology”
(Ex. 2046)

“prize product”
(Ex. 2004)

Paper 51, 
POR 26-31 79



That focus led to the development of 
a number of completion technologies, 
starting with the StackFRAC system, 
which revolutionized the completions 
sector by introducing multistage 
fracturing systems in horizontal wells, 
credited with unlocking the potential of 
tight and shale oil and natural gas.

Ex. 2006, Leading the Way: Multistage fracking pioneer Packers Plus plays 
major role in cracking the tight oil code, Canadian OilPatch Technology 
Guidebook (2012); Paper 51, POR at 26-31. 
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StackFRAC, the company’s prize 
product and primary innovation, is 
an open hole ball drop completion 
system that’s widely credited with 
unlocking old resource plays that 
were thought to be too expensive or 
to technically challenging to tap.

Ex. 2005, Exploration and Development, Alberta Oil Magazine; 
Paper 51, POR at 26-31.
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With the objectives of making multi stage 
horizontal well fracturing more efficient, 
both in terms of cost and time, the first 
commercial OHMS systems were 
developed and deployed in 2001 (Snyder 
2011).

Ex. 2014 at 5, A. Casero, Open Hole Multi-Stage Completion System in 
Unconventional Plays: Efficiency, Effectiveness and Economics, SPE 164009 
(2013); Paper 51, POR at 26-31.
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Currently, there are a number of commercial 
OHMS systems to choose from, but for the 
most part, these systems utilize similar 
principles.

Ex. 2014 at 4, A. Casero, Open Hole Multi-Stage Completion System in 
Unconventional Plays: Efficiency, Effectiveness and Economics, SPE 
164009 (2013); Paper 51, POR at 26-31.
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Exs. 2004; 2018; 2053; 2056; 2057; 2058 (video); 2061 (video)

Exs. 2019; 2020; 2052; 2059 (video)
85

@793 Plus ®
DO IT ONCE. DO IT RIGHT.

"3-"? "' ' _'—

=IJIL Illunlim-II____ __ ”-9—:

058 (video); 2061 (video)

 
Exs. 2019; 2020; 2052; 2059 (Video) 85



Q. Are you familiar with Baker 
Hughes’ Fracpoint system? 

A. Ditto what I told you about 
Packers Plus relative to Baker 
Hughes. 

Q. That’s another open-hole ball-
drop system, right? 

A. Yes. It’s open. 

Ex. 2017, A. Daneshy Depo. at 96:1-5
86



Ex. 2052 at 25-26
87

lsqFrac - Generation 1

. Generation 1 Market Drivers & Opportunities

— System Status {Testing and

- Packer r Cempetitiqn:

- Design Requirement: ~ H‘ — Packers Plus
in. qpen hqie

i P' Testing Results _! - Preven System
able in eehreveWfiDUl-‘isl I Opportunities

- Free Sleeve Mid Gen
. Design Requirements — Hi

. Elell Tflfiim 11mg Line an: I Generatien 1 end Generatien 2

I Equipment DEHVW * E 1J4. OPE” HOLE, EWPSI. 5251:":
- Stelus of Equipment — MALT

.. System Issues - Genermiqn 3

r 6 W Open Hele. WIIIJPSI, E. INSF

fit: lilies-{Ends
Hi!

In: MINT-d;

EX. 2052 at 25-26

 



Ex. 2053 Ex. 2052 
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Final Installation
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Ex. 2019 at 6
Paper 51, 

POR at 39-41 90

Total number of FraoPoint sleeves as of 03/28/12
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Installed in more than 35 formations by 117 Oil 8: Gas Operators

Trends — Increased number of stages per system Ex. 2019 at 6

3-2400 Wells-38,000 Packe rs-40,000 Sleeves Paper 51,
POR at 39-41 90
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Ex. 2019 at 5
Paper 51, 

POR at 39-41 91

Plug & Perf Experience in North America

Total number of Composite Plugs as of 6/1/12
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EX. 2019 at 5

Paper 51,
POR at 39-41 91

 
5 @2312 Baler fiugnes Inmrporsnen. HI flights RESET-1d.



Since it was founded in 2000, Packers Plus 
has grown from a company of only a handful of 
individuals generating less than a million 
dollars in revenue to, at its height, 
employing more than 900 employees around the 
globe and generating $299,000,000 in annual 
U.S. revenue. The StackFRAC system has been 
critical to that success. Since StackFRAC was 
first introduced, Packers Plus has sold tools 
for or performed fracture treatments for tens 
of thousands of StackFRAC stages in the 
United States. That work accounts for the 
vast majority of Packers Plus’ overall 
revenue and profits. 

Ex. 2048, J.J. Giraldi Declaration
92



Ex. 2011 at 4
Paper 51, 

POR at 39-41 93
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Sleeves vs Shots—The Debate Ra

by Richard G. Ghiselin, P.1-I.
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'il .1
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Finge 1. "In; CJHI‘JS tech-

rime for free treatments is

LEE-d in he BEKKQH play

more thaw in ether plays. EX. 2011 at 4

Paper 51,
POR at 39-41Exhibit 2011
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Ex. 2074 at 2

Figure 1 shows the distribution in percentages 
for different frac methods used in operations 
performed by Weatherford which reflect closely 
the overall distribution throughout the industry.

Paper 51, 
POR at 39-41 94
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Ex. 1006 at 4
96

Types ef Acidieing Treatments

There are twu basic kinds et acid stimulatien treatments: acid fracturing

and matris acidiaing.

Acidfiscturing. cit-fracture acidrar'ng. is similar tn hydrauiic fracturing. with
acid as the fluid- Acid h'aclurtng dues net require preppants. hut-sever, because

it dues nut just farce the reels apart. but aise eats it away. it is the mere widely
used tmcthnent fur well stunulatien with acid. Since mestlirnestene and delemite
termatiens have very lew permeabilities, injecting acid inte these fennatiens,
even at a muderate pumping rate. usually results in fracturing.

Matrix rtct'diaisg can be subdivided inte turn types. The first is emitters

cleanup, er rrlaii'inre sunk. in wellbur'e seals. the crew fills upthe wcilhc-re with acid
wilheut any [Intern-lure and aliews it tn react merely by seeking. It is a relatively
slew prunes. because little acid actually crimes in crintact with the Furmatien.
The secend inatris acidirdng methtsi is a luwrpressure treatment that clues net
Fracture the trinrtalien,butal]ews the acid tn werlc tlnriugh the natural pares (fig.

5.29}. This ascend precess is what Freebie in the eii patch are usually referring te
when they speak ef matria acidiaing. Dneraters generally use matrix acidiaing
when the iurrnatiun is damaged. [II when a water Efll'tfl ur gas cap is nearby and

 
Figure 5.29 Add is injected dawn the
tubing and inte the tennatien thmugh
perteratiens tn remains tennatien damage
wttheut fracturing the Fennatien. fracturing might result in excessive water er- gas prnductiun. Ex. 1006 at 4



If the operator exceeds the 
fracture gradient and fractures 
the formation, the acid will be 
forced into the fracture where 
it is quickly transferred away 
from the wellbore and spends on 
the face of the fracture. This 
would defeat the purpose of the 
matrix acidizing, which is to 
cause acid to remove reservoir 
damage in the formation near the 
wellbore (the “near-field”)

‘ Ex. 2081, McGowen Dec. at 12
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Ex. 1002 at 16.
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Both the TOP and the Hydraulic Hold Down 
Tool are specifically designed for use inside 
casing as their pressure rating and 
performance depend upon affixing the 
packer to the casing wall using slips and/or 
pistons that contact the casing wall. 

Ex. 2081, McGowen Dec. at 9
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Ex. 1002 at 12.
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Ex. 1002 at 16.
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[A] POSITA would know that the term 
“Acidizing” in the context of this 1955 
reference does not equate to “Fracturing”. 

Ex. 2081, McGowen Dec. at 10
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R.E. Hurst, “Development and Application of ‘Frac’ Treatments in the 
Permian Basin,” SPE 405 (1954) at 4; Paper 51, POR at 47.

104



Ex. 1137, Brainerd at 1; see also Ex. 2087 
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Patented Sept. 14, 1954 2,689,009

UNITED STATES PATENT OFFICE
2.6393 09

ACIDIfl'NG WELL-S

Harold, W. Brainerd, Jr., Clarence E. Firsthand
George C, flnwarfl,'1‘ulsn., Okla” assignors to
Stariolind 0i] and Gas Company. Tulsa, Okla"
a corporation of Delaware

No Drawing. Application April 14.. 1951,
Serial No. 221.136

MQlaims.
1

This invention pertains to a well-treating solu-

ICL lee—25)

tion and to an improved method of treating wells '
to increase their productivity.

In the art of completing,r wells or working over
old wells to increase the output. acid is injected
into the producing zones to increase the penne-
ablliiy of the formation around the well. Since
acid rcacts very rapidly with calcareous forma-
tions. it appears that the action of the acid is
very close to thc wcll. Accordingly, the cfiect ct
acidiaing a well is generally to increase output,
but the increase appears to be much less than
would be possible it the acid could be made to
react into long channels deep into the formations.

It has been proposed that strong mineral acids
which are used to aoidirs formations penetrated
by a. well be incorporated as the discontinuous
phase in an acid-nil emulsion. By thus shielding
the acid, it is prevented train contacting the well
tubing and. the calcareous formations as the acid
is indented into a well. Corrosion of the tubing
is avoided. and the reaction of the acid on the
formation is retarded. Certain oils are known to
emulsify with acids: and. in some cases. the emul—
sion may bc produced by incorporating in the oil
or the acid certain emulsifying agents. This pro-
posal has not been used. since. in practice, it has
been found that the emulsifying agents proposed,
are either too stable 01' too unstable. That is.
if the emulsion is too stable. the emulsion may
not be easily broken down in the well or in the
formation: and. if injected into a formation. as
by the application of a. high pressure. the emul-
sion cannot be displaccd from thc porcs of the

10

20

25

SO

2
still further object of this invention is to providean improved process for increasing the permea—
bility of calcareous formations which produce all
or gas or other valuable fluids.

This invention. in brief. comprises a well-treat-
ing solution in which acid is emulsified in an oil
dispersion of Batu gum and an improved process
in which the viscous emulsion is injccted into a
formation at a pressure great enough to fracture
the formation.

Batu gum is a natural rosin related to the
Dam natural resins and is a secretion or exude-
Licn or the Shorca tree of the East Indies. It is
soluble in aryl or coal tar hydrocarbons and in
hydrogenated aliphatic petroleum solvents but is
generally only very slightly soluble in crude petro-
leum or refined paraffinlc petroleum hydrocar—
bons. 'It is. however, compatible with and can be
dispersed in paramnic hydrocarbons. both crude
and refined. It is available commercially as bold
scraped, unscrapcd. nubs and chips. and as dust.

The acid phase oi: the emulsion may be any
acid. such as hydrochloric. nitric. or hydrofluoric,
which reacts with the formation and produces a
water-soluble salt. The most important well acidis hydrochloric acid in the concentration range
from about '5 to about 20° Bé. The higher con-
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This invention pertains to a well-treating solu-
tion and to an improved method of treating wcils '
to increase their productivity.

In the art of cataract-int,r wells or working over
old wells to increase the output. acid is injected
into the producing zones to increase the penne-
abiliiy oi the formation around the well. Since
acid rcacts very rapidly with calcareous forma-
tions. it appears that the action of the acid is

2
still further object of this invention is to providean improved process for increasing the permea—
bility of calcareous formations which produce oil
or gas or other valuable fluids.

This invention. in brief. comprises a well-treat-
ing solution in which acid is emulsified in an oil
dispersion of Batu gum and an improved process
in which the viscous emulsion is injected into a
formation at a pressure great enough to fracture

It is on object of this mvention to prou'lde an.
hnprovsd well—trusting solution- It is another

object of this invention to provide a well-treating
very close to thc wcll. Accordingly, the cfiect cf 10 the formation.
acidiaing a well is generally to increase output, Batu gum is a natural rosin related to the 4 I

but the increase appears to be mush less m Dames-natural resins sndisasecretionor exude- EU].utifln can] '15] 1'] an Em .5 I] [I an 33. all]would be possible it the acid could be made to Lion or the Shorca tree of the East Indies. It is
react into long channels deep into the formations. soluble in aryl or coal tar hydrocarbons and in

It has been proposed that strong mineral acids 15 hydrogenated aliphatic petroleum solvents but is I - - ' - -

which are used :0 mm formations penetrated generally only very 5mm soluble in crude peso. El. fl [:5 1 1 1".- Eh]-31E- whEh :an 11 E 1 Efltflfl Jn tn a. [II_by a. well be incorporated as the discontinuous leum or refined paraffinlc petroleum hydrocar—
phase in an acid-oil emulsion. By thus shielding boris. 'It is, however, compatible with. and can be u
the acid, it is prevented iroin contacting the well dispersed in paramnic hydrocarbons. both crude
tubing and the calcareous formations as the acid 29 and refined. It is available commercially as bold
is imeoted into a well. Corrosion of the tubing
is avoided. and the reaction of the acid on the
formation is retarded. Certain oils are known to
emulsify with acids: and. in some cases. the emul—
sion may be produced by incorporating in the oil
or the acid certain emulsifying agents. This pro-
posal has not been used. since. in practice, it has
been found that the emulsifying agents proposed,
are either too stable 01' too unstable. That is.
if the emulsion is too stable. the emulsion may
not be easily broken down in the well or in the
formation: and. if injccted into a formation. as
by the application of a high pressure. the emul-
sion cannot be displaccd from thc porcs of the

25
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scraped, unscrapcd. hubs and chips. and as dust.
The acid phase oi: the emulsion may be any

acid. such as hydrochloric. nitlic,01' hydrofluoric,
which reacts with the formation and produces a
water-soluble salt. The most important well acidis hydrochloric acid in the concentration range
from about '5 to about 20° Bé. The higher con-
centrations are preferred in vievv of the increased
reaction rate and the decrease in breakdown time
ior the emulsion. The vehicle in which the acid
01 our treating solution is emulsified may consist.
of non—aqueous liquids, such as liquid petroleum
hydrocarbons. e. g. crude oil. kerosene. diesel fuel 
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Q. How do you know that?

A. Just he says two of the wells were 
acid stimulated unsuccessfully. He 
doesn't say whether they were acid 
fractured or acid -- matrix acidized. 
They just used acid to stimulate the 
well. And, of course, immediately 
after that it says, "Subsequently two 
transverse fracture treatments were 
pumped.“  So the author was not 
hesitant to use the word "fracture."

Ex. 2085, A. Daneshy Depo. at 33:7-34:9
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Q. Were the first two Gallup wells 
fractured then?

A. We don't know. We don't know. Oh. 
We don't know that they were 
fractured. We know that they were 
stimulated.

Ex. 2085, A. Daneshy Depo. at 33:7-34:9
109
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• MPHJ Tech. Investments, LLC v. Ricoh Americas Corp., 847 
F.3d 1363, 1367 (Fed. Cir. 2017)

• dunnhumby USA, LLC v. emnos USA Corp., No. 13-CV-0399, 
2015 WL 1542365, at *11 (N.D. Ill. Apr. 1, 2015)

• Ring Plus, Inc. v. Cingular Wireless, LLC, No. CIV.A. 2:06-CV-
159DF, 2007 WL 5688765, at *10 (E.D. Tex. July 9, 2007) 

The non-Priority Provisional Application Does Not 
Limit the Construction of “Solid Body Packer”
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Thus, as understood by a person of 
ordinary skill in the art, the term 
“solid body packer” would mean 
“packer including a solid, extrudable 
packing element.”

Ex. 1005, A. Daneshy Dec. at 40.
112



Ex. 1012 at 9
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For RE Packers, the packing 
element is mechanically extruded 
using either mechanically or 
hydraulically applied force by the 
mechanical force applied by the 
metal components of the tool 
and/or the borehole wall that 
contact the element as it swells. 
Moreover, the fluid that enters 
the element also applies a 
mechanical or hydraulic force to 
the element. These forces cause 
the element to be mechanically 
extruded as it swells. 

Ex. 2051, McGowen Dec. at 82. 114



Q. Are Baker Hughes's RE packers, are 
they hydraulically settable?
A. Well, the reactive packer that I'm 
familiar with is -- operates through 
wrapping a particular type of 
elastomer around the casing and it's 
adhered to the casing. And the nature 
of the polymer that the material is 
constructed of is such that it has an 
affinity for -- it can either be 
saltwater or hydrocarbon, liquid 
hydrocarbon. So it generates 
hydraulic pressure internally as it 
pulls fluid into the matrix or 
porosity of the material, and then 
that causes it to extrude 
mechanically against the bore hole 
wall.

Ex. 1131, McGowen Depo. at 116:9-21 115



Q. If hydraulically settable in the 
description that I just gave requires 
axially compressing the swellable
element, is that how it's hydraulicly
settable?
A. Well, typically it's constrained 
on either end such that as the 
material expands, every action has 
an opposite and equal reaction. So 
the elastomer material is actually 
pushing against that and extruding 
itself out and contacting the bore 
hole wall. So it's a different 
mechanism, but it still requires 
hydraulic pressures just internal 
to the material and it's still 
generating mechanical force, 
because the hydraulic pressure is a 
force applied over an area, so 
pounds per square. . . .

Ex. 1131, McGowen Depo. at 117:1-17 116



Because the evidence shows that the SignalTight
connectors are “the invention disclosed and claimed in 
the patent,” we presume that any commercial success 
of these products is due to the patented invention. 

PPC Broadband, Inc. v. Corning Optical Commc'ns RF, LLC, 815 F.3d 734, 747 (Fed. Cir. 2016) (quoting J.T. 
Eaton & Co. v. Atl. Paste & Glue Co., 106 F.3d 1563, 1571 (Fed.Cir.1997).)
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This evidence demonstrates 
that there is a nexus between 
the claimed technology and the 
commercial success of 
FracPoint and StackFRAC. In 
fact, this technology is such 
an integral part of these 
systems that they simply are 
the invention disclosed and 
claimed in the 774 patent.

Ex. 2051, McGowen Decl. at 47
See also claim charts at 63-93
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However, if the marketed product embodies the 
claimed features, and is coextensive with them, 
then a nexus is presumed and the burden shifts to 
the party asserting obviousness to present 
evidence to rebut the presumed nexus. The 
presumed nexus cannot be rebutted with mere 
argument; evidence must be put forth.
Brown & Williamson Tobacco Corp. v. Philip Morris Inc., 229 F.3d 1120, 1130 (Fed. Cir. 2000) (internal citations 
omitted)
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Q. Are you familiar with the 
phrase ‘objective evidence of 
nonobviousness?’ 

A. Objective evidence of 
nonobviousness? Can you explain it 
to me? 

Ex. 2016, A. Daneshy Depo. at 109:20-24
120



We have held that ‘[w]hile objective evidence of non-
obviousness lacks a nexus if it exclusively relates to a feature
that was ‘known in the prior art,’ the obviousness inquiry
centers on whether ‘the claimed invention as a whole’ would
have been obvious.’  
Where the allegedly obvious patent claim is a combination of 
prior art elements, we have explained that the patent owner
can show that it is the claimed combination as a whole that
serves as a nexus for the objective evidence.

WBIP, LLC v. Kohler Co., 829 F.3d 1317, 1331–32 (Fed. Cir. 2016) (internal citations omitted).
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