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LISTING OF SUBSTITUTE CLAIMS

Claim 24 (Substitute for Claim 3)

24[preamble]

The completion assembly of claim 1,

24|a]

wherein the first sand screen assembly further comprises a
junction block from which the transport tube and the packing tube
extend, the plurality of nozzles being spaced apart from the
junction block;

24[b]

wherein the second sand screen assembly further comprises a
junction block from which the transport tube and the packing tube
extend, the plurality of nozzles being spaced apart from the
junction block;

24]c]

wherein the distance between the first sand screen assembly
junction block and the packing tube nozzles is greater in the first
sand screen assembly than the distance between the second sand
screen assembly junction block and the packing tube nozzles in
the second sand screen assembly;

24[d]

and wherein shunt tube assemblies of the second sand screen
assembly have different spacing between the nozzles.

Claim 25 (Substitute for Claim 6)

25[preamble]

The completion assembly of claim 1,

25[a]

wherein the second end of the first sand screen assembly base pipe
is connected to the first end of the second sand screen assembly
base pipe forming a joint therebetween;

25[b]

the completion assembly further comprising a coupling
interconnecting one end of a jumper tube to the transport tube of
the first sand screen assembly, the other end of the jumper tube in
fluid communication with the junction block of the second sand
screen assembly whereby the jumper tube straddles the joint
between the first and second sand screen assemblies;

25][c]

and wherein the cross-sectional flow area of the first transport tube
1s less than the cross-sectional flow area of the second transport
tube.

Claim 26 (Substitute for Claim 8)

26[preamble]

The completion assembly of claim 1,

_vi-
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26[a]

wherein the shunt tube assembly of the first sand screen assembly
has a pressure rating of between 5000 and 10000 psi

26[b]

and the packing tube of the first sand screen assembly is
interconnected to a junction block of the second sand screen

assembly.

Claim 27 (Substitute for Claim 9)

27[preamble]

The completion assembly of claim 1,

27[a]

wherein the shunt tube assembly of the first sand screen assembly
has a pressure rating of over a select threshold and the shunt tube
assembly of the second sand screen assembly has a pressure rating
of no more than the select threshold;

27[b]

and wherein the first sand screen assembly and the second sand
screen assembly are eccentric assemblies.

Claim 28 (Substitute for Claim 11)

28[preamble]

A completion assembly for deployment in a wellbore, the
completion assembly comprising:

28|a]

a source of pressurized working fluid;

28[b]

a first eccentric sand screen assembly attached to a second
eccentric sand screen assembly,

28]c]

wherein the first eccentric sand screen assembly comprises a shunt
tube assembly with a first burst pressure and the second eccentric
sand screen assembly comprises a shunt tube assembly with a
burst pressure less than the first burst pressure, and

28[d]

wherein the shunt tube assembly with the first burst pressure is
fluidly coupled between the source of pressurized working fluid
and the shunt tube assembly with the burst pressure less than the
first burst pressure.

Claim 29 (Substitute for Claim 12)

29[preamble]

The completion assembly of claim 28,

29(a]

wherein the shunt tube assembly of the first eccentric sand screen
assembly is disposed to operate at pressures between 5000 psi and
10000 psi and the shunt tube assembly of the second eccentric
sand screen assembly is disposed to operate at pressures of no
more than 5000 psi:
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29[b]

and wherein a cross-sectional flow area of a packing tube of the
high pressure shunt tube system is less than the cross-sectional
flow area of a packing tube of the low pressure shunt tube system.

Claim 30 (Substitute for Claim 13)

30[preamble]

The completion assembly of claim 28, further comprising:

30[a]

a plurality of first sand screen assemblies forming a lower portion
of the completion assembly and attached to a plurality of second
sand screen assemblies forming an upper portion of the
completion assembly,

30[b]

wherein the first sand screen assemblies each comprises a shunt
tube assembly having an operating pressure rating between 5000
psi and 10000 psi, and the second sand screen assembly has a
shunt tube assembly having an operating pressure rating of no
more than 5000 psi:

30|c]

and wherein a packing tube of the first eccentric sand screen
assembly is interconnected to a shunt tube junction block of the
second eccentric sand screen assembly.

Claim 31 (Substitute for Claim 14)

31[preamble]

A method of installing a completion assembly in a wellbore, the
method comprising:

31]a]

identifying an elongated production zone having an upstream
proximal end and a downstream distal end with respect to a source
of pressurized working fluid;

31[b]

determining a shunt tube system operating pressure associated
with the proximal end of the production zone and selecting a high
pressure shunt tube system based on the proximal end determined
pressure;

31]c]

determining a shunt tube system operating pressure associated
with the distal end of the production zone and selecting a low
pressure shunt tube system based on the distal end determined
pressure;

31[d]

installing a first eccentric sand screen assembly in a wellbore
adjacent the distal downstream end of the elongated production
zone;

31]e]

attaching a second eccentric sand screen assembly to the first

-Viii-
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eccentric sand screen assembly at the proximal upstream end of
the elongated production zone, wherein the first eccentric sand
screen assembly has the low pressure shunt tube system and the
second eccentric sand screen assembly has the high pressure shunt
tube system, such that a downstream end of the high pressure
shunt tube system is coupled to an upstream end of the low
pressure shunt tube system; and

31[f]

coupling the source of pressurized working fluid to an upstream
end of the high pressure shunt tube system.

Claim 32 (Substitute for Claim 15)

32[preamble]

The method of claim 31, further comprising:

32[a]

installing a plurality of interconnected first eccentric sand screen
assemblies in a wellbore adjacent the production zone;

32[b]

and attaching a plurality of second eccentric sand screen
assemblies to an uppermost first eccentric sand screen assembly
upstream of the first sand screen assemblies.

Claim 33 (Substitute for Claim 16)

33[preamble]

The method of claim 31,

33]a]

further comprising introducing a working fluid into the shunt
systems, wherein the working fluid is pressurized in accordance
with the operating pressure of the high pressure shunt tube system

33[b]

and a packing tube of the high pressure shunt tube system is
interconnected to a shunt tube junction block of the high pressure
shunt tube system.

Claim 34 (Substitute for Claim 17)

34[preamble]

The method of claim 31,

34]a]

further comprising injecting the working fluid into the annulus
adjacent the shunt tube system so as to form a gravel pack in the
annulus,

34[b]

wherein a cross-sectional flow area of a packing tube of the high
pressure shunt tube system is less than a cross-sectional flow area
of a packing tube of the low pressure shunt tube system.

Claim 35 (Substitute for Claim 18)

35[preamble]

The method of claim 31,
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35]a]

wherein the high pressure shunt tube system is disposed to operate
at pressures of 5000 psi and the low pressure shunt tube system is
disposed to operate at pressures of no more than 5000 psi.

Claim 36 (Substitute for Claim 19)

36[preamble]

The method of claim 31,

36]a]

wherein the high pressure shunt tube system is disposed to operate
at pressures above a select threshold and the low pressure shunt
tube system is disposed to operate at pressures of no more than the
select threshold.

Claim 37 (Substitute for Claim 20)

37[preamble]

The method of claim 31,

37|a]

wherein installing the first eccentric sand screen assembly and
attaching the second eccentric sand screen assembly include
disposing the first eccentric sand screen assembly and the second
eccentric sand screen assembly in a horizontal portion of the
wellbore.

Claim 38 (Substitute for Claim 21)

38[preamble]

A completion assembly for deployment in a wellbore, the
completion assembly comprising:

38]a]

a source of pressurized working fluid;

38[b]

a first, eccentric sand screen assembly comprising a base pipe
having perforations therein and extending between a first end and
a second ends, a sand screen disposed around a portion of the base
pipe, and a shunt tube assembly disposed outwardly of the sand
screen, the shunt tube assembly having a transport tube and a
packing tube, where each of the tubes has a passageway defined
therein, the packing tube further including a plurality of nozzles
spaced apart from each other, wherein each of the tubes and each
nozzle has a cross-sectional flow area; and

38|c]

a second, eccentric sand screen assembly comprising a base pipe
having perforations therein and extending between a first end and
a second ends, a sand screen disposed around a portion of the base
pipe, and a shunt tube assembly disposed outwardly of the sand
screen, the shunt tube assembly having a transport tube and a
packing tube, the packing tube including a plurality of nozzles
spaced apart from each other, wherein each of the tubes and each
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nozzle has a cross-sectional flow area;

38[d]

wherein the first and second eccentric sand screen assemblies are
arranged end to end relative to one another so that the base pipes
are in fluid communication with one another and the transport
tubes are in fluid communication with one another and the source
of pressurized working fluid, the transport tube of the second
eccentric sand screen assembly fluidly coupled to the source of
pressurized working fluid downstream of the transport tube of the
first eccentric sand screen assembly; and

38|e]

wherein the transport tube of the first eccentric sand screen
assembly is formed of a first material and the transport tube of the
second eccentric sand screen assembly is formed of a second
material, the first material having a greater tensile strength than
the second material.

Claim 39 (Substitute for Claim 22)

39[preamble]

The completion assembly of claim 38,

39]a]

wherein the transport tube of the first sand screen assembly has a
first wall thickness and the transport tube of the second sand
screen assembly has a second wall thickness, the first wall
thickness being greater than the second wall thickness;

39[b]

and wherein a cross-sectional flow area of the packing tube of the
first, eccentric sand screen assembly is less than a cross-sectional
flow area of the packing tube of the second, eccentric sand screen

assembly.

Claim 40 (Substitute for Claim 23)

40[preamble]

The completion assembly of claim 38,

40([a]

wherein the first sand screen assembly has a shunt tube assembly
with a first pressure rating and the second sand screen assembly
has a shunt tube assembly with a second pressure rating less than
the first pressure rating,

40[b]

and a packing tube of the first eccentric sand screen assembly is
interconnected to a shunt tube junction block of the second
eccentric sand screen assembly.

-xi-
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I. INTRODUCTION

Petitioner Weatherford respectfully requests that Patent Owner Halliburton’s
Motion to Amend (“MTA”) be denied. Halliburton’s amendments do not overcome
the Petition, and its additions of first and second sand screens having eccentric
orientations are obvious over Halliburton’s own 2014 Bonner publication.
Additionally, Halliburton inappropriately requests amendment of Claim 13, which
was not challenged and thus should not be considered.

II. SUBSTITUTE CLAIM 30 IS IMPROPERLY PROPOSED

Halliburton proposed Substitute Claim 30 to replace original Claim 13, MTA,
App. 3-4; however, Weatherford did not challenge Claim 13, Pet., 30. Thus,
Substitute Claim 30 should not be considered, as the Board does “not consider
amendments to claims that are not challenged in [the IPR] proceeding.” See Lyft,
Inc. v. Rideshare Displays, Inc., IPR2021-01598, Paper 20 at 3 (P.T.A.B. Oct. 20,
2022) (citing 35 U.S.C. § 316(d)(1); Lectrosonics, Inc. v Zaxcom, Inc., IPR2018-
01129, Paper 15 at 5 (P.T.A.B. Feb. 25, 2019) (precedential)).

III. HALLIBURTON’S SUBSTITUTE CLAIMS ARE OBVIOUS

Halliburton’s Substitute Claims 24-26 are obvious for the same reasons
discussed in Ground 1 of the Petition. Halliburton’s Substitute Claims 27-40 are
obvious for the same reasons discussed in Grounds 1-4 of the Petition and in view

of Halliburton’s own prior art printed publication, SPE-169440 (“Bonner,”
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EX1016); EX1044 9923-26:

Ground | Substitute Claim(s) Prior Art

MTA la |24-26 Yeh optionally in view of Yeh2

MTA 1b |27-29 Yeh in view of Bonner and optionally Yeh2

MTA 2 |31-37 Yeh in view of Yeh2, Bonner, and optionally
Jones?2

MTA 3 |38-39 Yeh in view of Jones and Bonner

MTA 4 |40 Yeh in view of Jones, Yeh2, and Bonner

A. Bonner (EX1016)

Bonner is §102(a)(1) (AIA) prior art because it was published in May 2014,
before the June 22, 2018 priority date. EX1016; EX1001. Bonner disclosed an
“improved version of the traditional” eccentric 2x2 shunt tube system design for
“gravel packing in long production intervals” that was “functionally the same as
existing industry-proven designs, in order to enjoy the empirical evidence of years
of successful application of shunt tube gravel-packing technology.” See EX1016, 1,
2; Pet., 27-28 (citing EX1016; EX1003 99153-56). Bonner disclosed that its
rectangular shunt tubing met its “goal rating of 5000 psi burst pressure,” and “typical
test data” from its “Shunt Tubing Pressure Test” indicated shunt tube failure occurred

at around 6,400 psi. EX1016, 12 & Fig. 23. EX1044 §99-22.
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B. MTA Ground 1a

Claim 24 (Sub. for CI. 3): Obvious Over Yeh in view of Yeh2
24[preamble]|See Claim 1. Pet., 32-43; EX1003 99256-97; EX1044 9927-28.

24[a]|See Claims 1[a] and 3. Pet., 33-34, 47-51; EX1003 §9260-70, 308-
22: EX1044 929.

24[b] |See Claims 1[b] and 3. Pet., 34-37, 47-51; EX1003 §9271-77, 308-
22; EX1044 930.

24|c]|See Claim 3. Pet., 47-51; EX1003 99308-22; EX1044 431.
24|d]|See below.

24[d]: Yeh in view of Yeh2 taught or suggested this limitation. EX1044 932.
Nozzle spacing selection was a result-effective variable because “the general
conditions of [the] claim are disclosed in the prior art,” and optimal nozzle spacing
was achievable through “routine experimentation.” See In re Applied Materials, 692
F.3d. 1289, 1295 (Fed. Cir. 2012); EX1044 9433. All the parameters associated with
nozzle spacing were known, including pressure drop, leak-off rate, annular packing
length, etc. See, e.g., Pet., 49-51; EX1003 99110, 312-22; EX1006, 4-5 & Figs. 14-
15 (EX1006, 4: “[A] single shunt porthole could successfully pack up to an 8-10 ft
annular void.”); EX1043, 134:19-135:1, 138:12-19 (agreeing that a skilled artisan in
2018 would have known that gravel slurry flow could be manipulated by adjusting
nozzle frequency). Hurst, which is referenced by Yeh, EX1005, 3:27-31, taught: “For
a given fluid composition and gravel concentration, friction and thus the pressure
applied to each zone can be controlled through ... the nozzle diameter and

frequency.” EX1013, 3-4; EX1044 9934, 37. Jones2’s Figure 3 illustrated varied
-3-



Weatherford U.S. v. Halliburton
Patent No. 11,333,007 — IPR2024-00990

nozzle spacing along a single shunt tube and disclosed its invention, which provided
for “a good distribution of gravel over the entire interval,” comprised “a plurality of
conduits, each of which is perforated along a length which is different from the
perforated lengths of the other conduits.” EX1008, 2:20-25, 2:55-59, Fig. 3; see also
EX1009 at 2, 5, Table 1; EX1044 9935-36.

As demonstrated by Yeh2, flow through nozzles decreased over the length of
a packing tube. See EX1006, Fig. 7; EX1044 934. Thus, it would have been obvious
to a skilled artisan to make nozzle spacing in the second sand screen assembly
packing tube different, for example, by lessening the spacing toward the downhole
end of the packing tube to provide the same flow to a shorter annular space to ensure
adequate gravel slurry flow and an adequate gravel pack. EX1044 438. One of skill
would understand that this problem can be addressed with nozzle frequency.
EX1013, 3-4; EX1044 939; EX1043, 140:15-20. The problem persists even with
Yeh2’s closed-end packing tubes, resulting in the desirability of increasing nozzle
frequency toward the end of a packing tube. EX1043, 140:15-20.

This modification would have had more than a reasonable probability of
success because the performance characteristics of adjusting nozzle spacing were
well understood and documented, rendering the result entirely predictable. See
Applied Materials, 692 F.3d at 1297-98 (aftfirming Board’s result-effective variable

finding that the “prior art taught that the [claimed] dimensions could be modified
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and that modification would affect [] performance... [and that] the prior art did not
need to disclose the result with any greater specificity than the [patent owner] already
did”). See, e.g., General Electric v. United Techs., IPR2016-00952, Paper 36, 30-33
(P.T.A.B. Oct. 26, 2017) (Board finding petitioner’s “modifications with known
benefits and negative effects” to a prior art reference rendering the challenged claim
unpatentable); R.J. Reynolds v. Philip Morris, IPR2021-00585, Paper 36 at 46-51,
56-58 (P.T.A.B. Sept. 8, 2022) (finding the claimed pore size range obvious even
though the prior art range was not overlapping because pore size was a result-
effective variable) (citing In re Huang, 100 F.3d 135, 136-39 (Fed. Cir. 1996)
(finding the non-overlapping prior art range rendered the claimed
polyurethane/textile ratio an unpatentable result-effective variable)); EX1044 939.
Indeed, the Petition’s prior art and obviousness argument for Claim 4 and Mr.
Chambers’ initial opinion confirm this understanding. See Pet., 12, 14-16, 25, 51-52;

EX1003 9966, 107-08, 161, 189, 323-36; EX1044 933.

Claim 25 (Sub. for CI. 6): Obvious Over Yeh in view of Yeh2

25[preamble] |See Claim 1. Pet., 32-43; EX1003 99256-97; EX1044 9940-41.
25]a]|See Claim 6. Pet., 53-55; EX1003 99334-40; EX1044 942.
25[b]|See Claim 6. Pet., 53-55; EX1003 94334-40; EX1044 943.
25[c]| See below.

25[c]: Yeh suggested this limitation. EX1044 944. It would have been obvious

for the first transport tube of a concentric sand screen assembly to have a smaller
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cross-sectional flow area than the second transport tube of an eccentric sand screen
assembly. A skilled artisan would understand that an eccentric arrangement can
provide more annular space for shunt tubes while maintaining the same primary flow
path diameter and overall sand screen assembly diameter, permitting the use of larger
cross-sectional area shunt tubes than are typically used in a concentric sand screen
assembly. EX1044 945. A skilled artisan seeking to reduce pressure drop in the
transport tubes of the second sand screen assemblies would use larger cross-sectional
area shunt tubes in the eccentric screen for the same reasons the skilled artisan would
use a thinner shunt tube wall in the eccentric screens as explained in Claim 1[¢]. Pet.,
41-43; EX1003 99290-97; compare EX1005, Fig. 9A, with EX1005, Fig. 8C
(showing larger inside diameter in eccentric tubes); EX1044 9946, 49-50.

A skilled artisan would also understand from Yeh that concentric screens
could be designed to have fewer transport tubes to equate the same number of
transport tubes as a conventional eccentric screen. See EX1005, 16:26-37. This
modification would be routine, and a skilled artisan would expect success, as this
was taught by Yeh and Hurst’s “concentric entrance” design. See EX1013, 3, Fig. 7.
EX1044 9947-48.

Moreover, shunt tube diameter and cross-sectional area were result-effective

variables with understood benefits and detriments. Hurst, referenced in Yeh,

EX1005, 3:27-31, confirms that “[flor a given fluid composition and gravel
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concentration, friction and thus the pressure applied to each zone can be controlled
through the shunt tube dimensions (diameter and length)...” EXI1013, 3-4;

EX1044 9951-52.

Claim 26 (Sub. for CI. 8): Obvious Over Yeh in view of Yeh2

26[preamble]|See Claim 1. Pet., 32-43; EX1003 949256-97; EX1044 9953-54.
26][a] |See Claims 7-8. Pet., 55-58; EX1003 99341-50; EX1044 955.
26[b]| See below.

26[b]: Yeh in view of Yeh2 disclosed or suggested this limitation, which adds
only routine experimentation for the reasons discussed in the Petition for Claims 3
and 6 relating to using junction blocks and jumper tubes to achieve fluid connectivity
between the secondary flow paths of sand screens connected end-to-end. See Pet.,
47-49, 53-55; EX1003 994308-11, 334-40. Yeh and Yeh2 disclosed a junction block.
EX1005, Fig. 4A; EX1006, 3, Fig. 6a; EX1003 4310; EX1044 9956-57.

Yeh and Yeh2’s concentric screens would have used a junction block for the
reasons explained in Claim 3. Pet., 47-49; EX1003 99310-11. A junction block is a
manifold, which distributes slurry between the packing tube and transport tube of a
sand screen. EX1003 q9309-11.

Yeh also disclosed that the packing tube of the first sand screen assembly is
interconnected (and even fluidly connected) to a junction block of the second sand
screen assembly as explained with respect to Claims 1[d] and 6 using a crossover
tool. Pet., 39-40, 53-55; EX1005, 26:25-32, 28:66-29:2, 30:13-14, Figs. 10A-C;

-
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EX1003 99285-89, 334-40; EX1044 9958-59.

C. MTA Ground 1b

Claim 27 (Sub. for Cl. 9): Obvious Over Yeh in view of Bonner and Yeh2
27[preamble]|See Claim 1. Pet., 32-43; EX1003 949256-97; EX1044 9960-61.

27[a]|See Claims 7 and 9. Pet., 55-58; EX1003 9341-47, 351-52; EX1044
62.

27]|b]|See below.

27[b]: Yeh in view of Yeh2 and Bonner disclosed or suggested this limitation.
EX1044 963. It would have been obvious to substitute Bonner’s high-pressure
eccentric sand screen for Yeh’s high-pressure concentric sand screen. Additionally,
Yeh disclosed using eccentric screens in lower-pressure, or distal regions, of the
interval. EX1005, 30:21-23; EX1043, 81:7-83:8; EX2002 9170 (Dr. Durham
opining: “Yeh teaches using an eccentric screen in the lower pressure sections of the
wellbore (near the toe) because the eccentric screens are less expensive, easier to
acquire, and lower friction.”).

One of skill would understand that Yeh recommended using concentric sand
screens near the heel because of their higher-pressure rating. EX1005, 28:18-24,
30:13-26, 30:44-45; Pet. at. 41; EX1003 99291-92; EX1044 964. However, Bonner
later disclosed an eccentric screen with a pressure rating of 5,000 psi, which is higher
than the 3,000-psi pressure ratings of the known eccentric screens of the time.

EX1016, 12 (*“The overall testing substantiated the goal rating of 5000 psi burst
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pressure.”), 16 (“All jumper tube system testing failures were above 5000 psi, easily
supporting the shunt tube system pressure rating of 5000 psi....”), Fig. 23. As Hecker
explained: “In-house best practices limit the shunt friction pressure [in eccentric
screens] to 3,000 psi to maintain reliability in the shunt packing system.” EX10135, 2.

Bonner explained that its new eccentric sand screen design “improved
pressure sealing, erosion resistance, ruggedness, improved rig assembly times, and
system qualification,” such that one of skill would be motivated to substitute
Bonner’s eccentric screen for Yeh’s concentric screen to obtain the benefit of these
design improvements where the 5,000 psi pressure rating would suffice. Uber Techs.
v. X One, 957 F.3d 1334, 1341-42 (Fed. Cir. 2020) (reversing the Board’s non-
obvious finding because the prior art were two known, predictable solutions and a
skilled artisan would have “faced a simple design choice between the two, and
therefore would have been motivated to combine” their teachings); see EX1016, 1;
EX1044 9965-67.

Substituting Bonner’s eccentric sand screen for Yeh’s concentric sand screen
would: (1) provide for a larger primary flow path both because eccentric screens
provide for a larger primary flow path and because of the removal of Yeh’s crossover
tool restriction in the primary flow path when transitioning from a concentric to an
eccentric primary flow path and (2) be more easily and quickly installed due to

Bonner’s improvements. EX1005, 27:62-28:24 (“The axis-offset and curvature of a
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crossover joint 1000 are important considerations.... Another way to mitigate the
curvature impact on the primary flow path is to increase the internal diameter of the
crossover joint.”); EX1013, 3 (“The key advantage of the eccentric design is the
increased base-pipe size....”); EX1016, 1; EX1044 968; EX1043, 56:21-57:6
(agreeing that Yeh’s crossover tool creates a restriction in the primary flow path).
Such a simple substitution of one known element for another known in the field to
achieve predictable results, such as a larger base pipe, would have been obvious.
Because there was a known design need for a higher-pressure shunt tube system,
selecting one of the two identified, predictable solutions (Yeh’s concentric or
Bonner’s eccentric screen) was at least obvious to try. In re Copaxone Consol. Cases,
906 F.3d 1013, 1026 (Fed. Cir. 2018) (affirming obvious-to-try conclusion because
“[t]his is not a situation where the prior art gave no direction in how to reach a
successful result”); EX1043, 148:12-149:8 (a skilled artisan in 2018 would have
understood that there were two basic types of sand screens, concentric and eccentric,
and that there were advantages and disadvantages of each). A skilled artisan would
have expected substituting Bonner’s eccentric screen to be successful because of
Bonner’s extensive testing. EX1016, 1; EX1044 9965-66, 69.

Bonner’s 5,000-psi pressure rating would not achieve the 6,500-psi pressure
needed to entirely gravel pack a 5,000-foot-long interval, according to Yeh. See

EX1005, 28:18-20; EX1044 q71. However, Bonner’s eccentric sand screen would
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have been useful for intervals of more than 3,000 feet and almost up to 5,000 feet,
according to Yeh2’s Figure 15. See EX1006, Fig. 15; EX1044 §70. Moreover,
increasing wall thickness of Bonner’s shunt tube assembly would have easily
accomplished the desired increased pressure rating to achieve even longer intervals
while only slightly decreasing the internal cross-sectional area of the transport and
packing tubes. Pet., 41-43 (Claim 1[e]); EX1003 99290-97; EX1044 9970-72;
EX1043, 93:18-94:6 (agreeing that a skilled artisan in 2018 would have understood
that increasing rectangular tube wall thickness increased burst pressure), 123:7-14
(agreeing that Bonner disclosed an eccentric screen with a 5,000-psi pressure rating
that exceeded the 3,000 psi expected of conventional eccentric screens). The
decreased cross-sectional flow area was a well-understood and predictable tradeoff
for increased pressure containment, and one of skill would have readily understood
how to optimize cross-sectional area and tubing wall thickness to meet an
engineering requirement as explained by Yeh and Yeh2. EX1005, 28:17-30;
EX1006, 5 (“Burst strength of shunt tubes must therefore be capable of
accommodating this high hydraulic pressure.”); EX1044 ¢71. Consequently, one of
skill seeking to improve Bonner’s system to pack a 5,000-foot production zone
would increase Bonner’s rectangular shunt tube wall thickness to accomplish the

needed higher pressure rating. EX1044 ¢[73.
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One of skill thus would understand that Bonner’s eccentric sand screen would
be improved with thicker-walled shunt tubes and substituted for Yeh’s concentric
screen in the first sand screen and used together with a conventional 2x2 eccentric
screen with rectangular shunt tubing, which was widely known and available as
taught by Yeh, in the second sand screen. EX1005, Fig. 8A; EX1044 q71. This
combination would result in a transport tube of a first sand screen having a first wall
thickness greater than the second wall thickness of the second sand screen as
required by Claim 1[e], as well as all the other requirements of Claim 1.
EX1044 q74. Ultimately, this substitution would result in using eccentric screens

with rectangular tubes for both the first and second sand screens. EX1044 9967-68.

Claim 28 (Sub. for Cl. 11): Obvious Over Yeh in view of Bonner and Yeh2

28[preamble]|See Claim 1[preamble]. Pet., 32; EX1003 99256-59; EX1044 9975-
76.

28]a]|See Claims 1[c] and 11[a]. Pet., 38-39, 59; EX1003 99278-84, 357;
EX1044 q77; see below.

28[b]|See below.
28| c]|See below.

28[d]|Yeh in view of Yeh2 disclosed or suggested this limitation for the
same reasons discussed in the Petition for Claim 11[d], and
substituting Bonner’s screen would result in an eccentric first shunt
assembly. Pet., 60; EX1003 99360-61; EX1044 985.

28[a]: Halliburton does not contest that original Claim 11 is invalid over Yeh
optionally in view of Yeh2. Pet., 59-60 (challenging Claim 11); see generally POR

(providing no response on Claim 11).
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28[b]: Yeh in view of Yeh2 and Bonner disclosed this limitation for the same
reasons discussed in the Petition for Claims 1[{d] and 11[b]. Pet., 39-40, 59; EX1003
19285-89, 358; EX1044 978. Additionally, for the same reasons discussed for Claim
27[b], it would have been obvious to substitute Bonner’s high-pressure eccentric
screen for Yeh’s high-pressure concentric screen and optionally even increase the
wall thickness of Bonner’s high-pressure eccentric screen shunt tubes to gravel pack
a 5,000-foot production zone. EX1044 9979-80. The result would be a first eccentric
sand screen assembly (Bonner’s eccentric screen original or modified) attached to a
second eccentric sand screen assembly (Yeh’s conventional eccentric screen).

28|c]: Yeh in view of Yeh2 disclosed or suggested this limitation for the same
reasons discussed in the Petition for Claims 1[e], 7, 10, and 11[d]. Pet., 41-43, 55-
60; EX1003 94290-97, 341-47, 353-54, 360-61; EX1044 q81.

Also, for the same reasons discussed for Claim 27[b], the first eccentric sand
screen (Bonner screen) would have a first burst pressure (5,000 psi) that is greater
than the burst pressure of the second sand screen (conventional eccentric screen with
maximum working pressure of 3,000 psi). EX1044 9982-83; EX1043, 123:7-14
(agreeing that Bonner disclosed an eccentric screen with a 5,000-psi pressure rating
that exceeded the 3,000 psi expected of conventional eccentric screens).

However as discussed for Claim 27[b], it would have been obvious to increase

the pressure rating of Bonner’s eccentric screen by increasing wall thickness of the
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first shunt tube assembly to account for the higher-pressure needs of longer gravel
packs, like the 6,500 psi needed by Yeh’s 5,000-foot-long example, resulting in an

even greater difference in burst pressure. See EX1005, 28:18-20; EX1044 9984.

Claim 29 (Sub. for Cl. 12): Obvious Over Yeh in view of Bonner and Yeh2
29[preamble]|See Claim 28. EX1044 9975-85; see below.
29[a]|See below.
29|b]|See below.

29[preamble]: Halliburton does not contest that original Claim 12 is invalid
over Yeh in view of Yeh2. Pet., 61 (challenging Claim 12); see generally POR
(providing no response); EX1044 9986-87.

29]a]: Yeh in view of Yeh2 disclosed or suggested this limitation for the same
reasons discussed in the Petition for Claims 7 and 12. Pet., 55-57, 61; EX1003
19341-47, 362-64; EX1044 q88.

Also, for the same reasons discussed for Claim 27[b], the first eccentric sand
screen (Bonner screen) would be modified to operate at 6,500 psi per Yeh’s
recommendation, which is between 5,000 psi and 10,000 psi. See EX1016, 12, Fig.
23; EX1044 989.

Additionally, given that the conventional eccentric sand screens would be
installed in the interval at locations in which their maximum operating pressure

would be 3,000 psi or less (i.e., somewhere between the 3,000-psi operating pressure
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and the toe of the well), the conventional eccentric screens would be disposed to
operate at pressures of no more than 5,000 psi. EX1044 990.

One of skill would understand there was an almost linear pressure drop from
friction along the horizontal interval as illustrated by Yeh’s Figure 15. See EX1006,
Fig. 15 (blue line); EX1044 991. As such, one of skill would also understand that
lower-pressure-rated eccentric screens could begin to be used along the horizontal at
any location where the gravel slurry pressure dropped below the pressure capacity
of conventional eccentric screens. EX1044 9991-92. According to Yeh2’s Figure 15,
this transition point would occur at about 2,000 feet from the heel (or 3,000 feet from
the toe), where the required operating pressure would be about 2800 psi. EX1006,
Fig. 15; EX1044 991; EX1043, 81:14-83:8. Indeed, Hecker, which was referenced
in Yeh, EX1005, 3:37-41, taught the “[m]aximum [conventional eccentric screen]
shunt system working pressure of 3,000 psi which limits the packable length to
~3,200 ft pumping at 5 barrels per minute (bpm),” EX1015, 1, which confirms this
understanding of a skilled artisan, see Pet., 65-67; EX1003 99384-88; EX1044 993.

29[b]: For the same reasons discussed for Claim 27[b], Yeh in view of Yeh2
and Bonner disclosed or suggested this limitation. EX1044 494. Supra Claim 27[b].
As explained, the first eccentric (Bonner) sand screen would be modified to operate
at 6,500 psi, which 1s between 5,000 psi and 10,000 psi. See EX1016, 12, Fig. 23;

EX1044 996.

-15-



Weatherford U.S. v. Halliburton
Patent No. 11,333,007 — IPR2024-00990

One of skill would also have been motivated to use thicker-walled packing
tubes because of the high-pressure gravel slurry flowing through these tubes at the
heel. EX1044 995. Such high pressures would result in higher velocities of slurry
as well as higher rates of erosion. See EX1003 99189, 206 (discussing nozzle
erosion); EX1044 995. One of skill would be motivated to increase the wall thickness
of packing tubes to address erosion concerns in the packing tubes toward the heel in
this high-pressure scenario. EX1044 9996.

It would have been obvious to a skilled artisan to use greater packing tube
wall thickness in the high-pressure shunt tube system to help maintain the pressure
integrity of the packing tube despite far more significant erosion. See EX1003 99189,
206 (discussing nozzle erosion); EX1044 995. While increasing the wall thickness
would decrease the cross-sectional area of the packing tube and consequently
increase slurry velocity to a limited extent, it would provide enhanced pressure
containment and increased life of the packing tube during gravel packing operations,
making such a modification a predictable change with well-understood benefits and
tradeoffs. EX1044 996. Indeed, a skilled artisan would have expected success with
increasing tube thickness because the worst-case scenario would be that once the
packing tube had eroded to its original cross-sectional area, the velocity and erosion
rate would be the same as the original design from that point forward, meaning that

such a change has an undisputed overall benefit. EX1044 996. Moreover, the packing
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tube cross-sectional area was a result-effective variable because all design
parameters had known effects on the design, such that optimization of the packing
tube cross-sectional area was within the skill of an ordinary artisan and cannot be
patentable. See General Electric, IPR2016-00952, Paper 36 at 30-33; R.J. Reynolds,
IPR2021-00585, Paper 36 at 46-51, 56-58; Huang, 100 F.3d at 135, 136-39.

D. MTA Ground 2

Claim 31 (Sub. for Cl. 14): Obvious Over Yeh in view of Yeh2, Bonner and
Optionally Jones 2

31[preamble]|See Claim 14[preamble]. Pet., 61; EX1003 q9365-67; EX1044
1997-98.

31[a]|See Claim 14[a]. Pet., 62-64; EX1003 9368-79; EX1044 999.

31[b]|See Claim 14[b]. Pet., 64-65; EX1003 9380-83; EX1044 q100.

31][c]|See Claim 14[c]. See Pet., 65-67; EX1003 99384-88; see below.

31[d]|See below.

31][e||See below.

31[f]|See Claim 14[f]. Pet., 69-72; EX1003 99397-407; EX1044 q107.

31]c]: A skilled artisan would be motivated by Yeh’s teachings to use
conventional low-pressure eccentric sand screens toward the distal end or toe based
on the pressures expected at the distal end or toe as conceded by Dr. Durham.
EX1043, 81:7-83:8; EX2002 9170 (Dr. Durham opining: “Yeh teaches using an
eccentric screen in the lower pressure sections of the wellbore (near the toe) because

the eccentric screens are less expensive, easier to acquire, and lower friction.”);

EX1044 99101-103.
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31]d]: Yeh disclosed or suggested installing conventional eccentric screens in
the lower-pressure or downstream end of an interval for the same reasons discussed
in the Petition for Claim 14[d] and as discussed supra for Claim 31[c]. Pet., 67,
EX1003 99389-92; EX1005, 30:21-23; EX1044 9104.

31Je]: Yeh disclosed or suggested this limitation for the same reasons
discussed in the Petition for Claims 14[a]-[b], 14[e], except that the second screen
be eccentric. Pet., 62-64, 67-68; EX1003 99368-83, 393-96; EX1044 105. The
requirement that the second sand screen be eccentric was disclosed by Yeh in view

of Bonner for the same reasons discussed supra for Claim 27[b]. EX1044 4106.

Claim 32 (Sub. for Cl. 15): Obvious Over Yeh in view of Yeh2, Bonner and

Optionally Jones 2
32[preamble]|See Claim 31. EX1044 q9108-109.
32]a]|See below.
32[b]|See below.

32[a]: Yeh in view of Yeh2 and optionally Jones2 disclosed or suggested this
limitation for the same reasons discussed in the Petition for Claim 15. Pet., 72-73;
EX1003 99408-11; EX1044 9110.

32[b]: Yeh in view of Yeh2 and optionally Jones2 disclosed or suggested this
limitation for the same reasons discussed in the Petition for Claim 15, except that
the second screen be eccentric. Pet., 72-73; EX1003 99408-11; EX1044 q111. The

requirement that the second sand screen be eccentric was disclosed by Yeh in view
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of Bonner for the same reasons discussed supra for Claim 27[b]. EX1044 q112.

Claim 33 (Sub. for Cl. 16): Obvious Over Yeh in view of Yeh2, Bonner and

Optionally Jones 2

33[preamble]

See Claim 31. EX1044 99113-14.

33]a]

See Claim 16. Pet., 73; EX1003 99412-14; EX1044 9115.

33[b]

Yeh and Yeh2 disclosed a junction block. EX1005, Fig. 4A; EX1006,
3, Fig. 6a; EX1003 4310; EX1044 q9116; supra Claim 26[b].
Bonner also disclosed using a junction block, or “box crossover,” to
couple the packing and transport tube of its high-pressure shunt tube
system of its eccentric screen, as shown below:

Box Crossover
Transport
Tubing Brace Plate

Packing Tube,

Spacer l z
| P Bottom Nozzle Pin Crossover

|
Packing Tube,
Top

Tube, Cladding

Figure 8—Shunt system tubing weldment with its components

EX1016, Fig. 8; EX1044 q117.

Claim 34 (Sub. for Cl. 17): Obvious Over Yeh in view of Yeh2, Bonner and

Optionally Jones 2

34[preamble]

See Claim 31. EX1044 99118-19.

34|a]

See Claim 17. Pet., 73-74; EX1003 99415-19; EX1044 9120.

34[b]

See supra Claim 29[b]; EX1044 q121.

Claim 35 (Sub. for Cl. 18): Obvious Over Yeh in view of Yeh2, Bonner and

Optionally Jones 2

35[preamble]

See Claim 31. EX1044 99122-23.

35]a]

See Claims 18 and 29[a]. Pet., 74-75; EX1003 99420-23; EX1044
124-26; supra Claim 29[a]. Bonner’s eccentric screens would take
the place of Yeh’s concentric screens and thus would operate at
pressures of 5,000 psi.

Claim 36 (Sub. for Cl. 19): Obvious Over Yeh in view of Yeh2, Bonner and

Optionally Jones 2

36[preamble]

See Claim 31. EX1044 99127-28.
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36]a] |See Claims 18, 19, 29[a], and 35[a]. Pet., 74-75; EX1003 99420-25;
EX1044 9129; supra Claims 29[a], 35[a].

Claim 37 (Sub. for Cl. 20): Obvious Over Yeh in view of Yeh2, Bonner and
Optionally Jones 2

37[preamble]|See Claim 31. EX1044 9130-31.

37]a]|See below.

37]a]: Yeh in view of Yeh2 and optionally Jones2 disclosed or suggested this
limitation for the same reasons discussed for Claim 20. Pet., 75-76; EX1003 q9426-
27; EX1044 9132. This limitation’s requirement that the first and second sand
screens be eccentric screens was also disclosed by Bonner for the same reasons
discussed supra for Claim 27[b]. EX1044 4133.

Bonner also disclosed installing its eccentric sand screens in a horizontal
interval: “While used in a variety of scenarios, shunt systems tend to have more
recognized value in long openhole horizontal completions and deviated wells due to
the increased problems deploying the pack, as premature annuli bridging, voids, and
thief zones are all working against success.” EX1016, 2; EX1044 q134.

E. MTA Ground 3

Claim 38 (Sub. for Cl. 21): Obvious Over Yeh in view of Jones and Bonner

38[preamble]|See Claim 21[preamble]. Pet., 76; EX1003 99428-29; EX1044
19135-36.

38[a] | See Claim 21[a]. Pet., 76; EX1003 9430; EX1044 9137.

38[b]|See below. Bonner’s eccentric screen has a base pipe having
perforations therein and extending between a first end and a second
end, as was conventional. EX1016, 2 (“The mounting of the shunt
tube system to each sand screen joint was designed in a common
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eccentric configuration, with the transport tubes brought into
alignment at each joint connection via the use of an ‘oriented’
premium
thread.”), 9
(referring to
the “sand
screen filter
media
underlying”
the shunt
tube system);
EX1044 9140.
Because sand screens are joints of tubing, they each have a first and
second end as shown in the figure
below from Bonner’s Figure 11
showing top and bottom sand screen
joints joined at a coupling. EX1044
9140. The figure above shows the
second end of the top joint and the first
end of the bottom joint. EX1016, Fig.
11; see also, e.g., id., 1 (“joints of
screen”), 2 (“each sand screen joint”).
Additionally, Bonner’s screen (yellow,
right) covered only a portion of the base
pipe (blue, right). EX1016, Fig. 12; see
also id., 6 (“The lower end of the [leak
off] tube slides under the bottom joint centralizer, all the way to the
screen section (see Figure 12).”); EX1044 9141.
Bonner’s Figure 5 below shows each of the claimed features
including a base pipe and a shunt
Packing Tube tube assembly disposed
e Tum outwardly of the sand screen.
/p“k'"g ™ The shunt tube assembly has
Outer .
| Stoud transport tubes and packing
tubes, where each of the tubes
has a passageway defined
therein, and wherein each of the
- B tubes has a cross-sectional area
Fipure 5—Cross section of shunt tube system (left) EX1016, Flg 5; EX1044

Leak-off Tube lower
end. showing overlap
with screen below

Screen
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141. Bonner also explained that its design was intended to “keep
it functionally the same as existing industry-proven designs,” which
included “the location and size of exit ports for flow to [sic: and]
exit from the packing tubes were essentially the same.” EX1016,
2, 3 (“the same exit port spacing and arrangement”); EX1044 q143.
Bonner’s shunt tube assembly is also shown in Figure 8, reproduced
below:

Box Crossover
Transport

Tubing Brace Plate
[

l “‘
/ \
g
\ e I v‘, hd “‘
| \ / /

| | Packing Tube,
| Spacer | Bottom Nozzle
Packing Tube,

‘ Retainer

Pin Crossover
Tube, Cladding
Top

EX1016, Fig. 8. Spaced apart nozzles are shown in Figure 8.
Nozzles inherently have a cross-sectional flow area. EX1044 q143.

38|c]|Yeh disclosed or suggested this limitation for the same reasons
discussed for Claims 1[b] and 21[c]. Pet., 34-37, 77, EX1003
19271-77, 432; EX1044 9144.

38[d]|Yeh disclosed or suggested this limitation for the same reasons
discussed for Claims 1[d] and 21[d] except that the first sand screen
be eccentric. Pet., 39-40, 77; EX1003 99285-89, 433.

The requirement that the first sand screen be eccentric was
disclosed or suggested by Yeh in view of Bonner for the same
reasons discussed supra for Claim 27[b]. EX1044 q9145-46.

38Je]|Yeh in view of Jones disclosed or suggested this limitation for the
same reasons discussed for Claims 1[e] and 21[e] except that the
first screen be eccentric. Pet., 41-43, 77-78; EX1003 99290-97,
434-39; EX1044 q147.

The requirement that the first sand screen be eccentric was
disclosed by Yeh in view of Bonner for the same reasons discussed
supra for Claim 27[b]. EX1044 9148; see below.

38|b]: Yeh disclosed or suggested aspects of this limitation other than

“eccentric” for the same reasons discussed for Claims 1[a] and 21[b]. Pet., 33-34,
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76; EX1003 99260-70, 431; EX1044 9138. It would have been obvious to substitute
Bonner’s eccentric high-pressure sand screen for Yeh’s concentric screen and even
to modify that sand screen to handle Yeh’s higher pressure of 6,500 psi for the
reasons discussed in Claim 27[b]. EX1044 9139.

Bonner’s eccentric sand screen design sought to use a conventional eccentric
sand screen with some modifications: “The main basis of design for the new system
was to keep it functionally the same as existing industry-proven designs, in order to
enjoy the empirical evidence of years of successful application of shunt tube gravel-
packing technology.” EX1016, 2; EX1044 q139.

One of skill would understand that sand screen base pipes were perforated to
receive production fluids as taught by Yeh and others. EX1005, 2:37-39, 2:55-61,
16:1-8, 24:4-8; EX1010, 2:20-28; EX1007, 3:24-26, Fig. 1. The screen covers the
base pipe perforations to prevent sand from entering the base pipe. EX1005, 2:37-
41, 2:55-61, Figs. 2, 4A; EX1044 q141.

38|e]: Although the eccentric screens in the Bonner example use rectangular
tubes, one of skill would understand that the same basic principles of pressure
containment applied to these tubes, including that tubing wall thickness, tubing
dimensions, and tubing tensile strength determined the pressure containment
capacity of the tubes. E.g., EX1003 99103-04, 133-34, 139-40, 155-88, 291-97, 434-

38; EX1044 4149. Dr. Durham conceded as much. EX1043, 93:18-94:6, 104:6-11.
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Thus, one of skill would have readily looked to tubing material as one option
to save cost in lower-pressure tubing or to save cross-sectional area in higher-
pressure tubing as taught by Yeh and Jones and expected success, as these

modifications would have been understood by a skilled artisan. EX1044 99150-52.

Claim 39 (Sub. for Cl. 22): Obvious Over Yeh in view of Jones and Bonner
39[preamble] |See Claim 38. EX1044 99153-54.

39[a]|Yeh in view of Bonner and Jones disclosed or suggested this
limitation. See Claim 22. Pet., 79; EX1003 q9440-42. See below.

39[b]|For the same reasons discussed supra in Claim 29[b], the cross-
sectional flow area of the packing tube of the first (Bonner) eccentric
sand screen assembly would be less than the cross-sectional flow
area of the packing tube of the second (conventional low-pressure)
eccentric sand screen assembly. EX1044 q158.

39[a]: In addition to being the few available options for changing tubing
design pressure (external tubing dimensions, material tensile strength, and wall
thickness) and thus being obvious to try, selecting tubing material based on tensile
strength and other parameters as well as tubing wall thickness based on pressure
containment needs were result-effective variables that would have been obvious to
a skilled artisan to optimize as needed. Given the higher-pressure needs in the
upstream Bonner eccentric screens versus the downstream conventional eccentric
screens, a skilled artisan would readily select the appropriate tubing material and
tubing wall thickness as needed to meet the particular job requirements with a

complete understanding of the advantages and disadvantages of the available options
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and understood these modifications would likely be successful. EX1044 49155-57;
EX1043, 93:18-94:6, 104:6-11.

F. MTA Ground 4

Claim 40 (Sub. for Cl. 23): Obvious Over Yeh in view of Jones, Yeh2, and
Bonner

40[preamble]|See Claim 38. EX1044 q9159-60.

40[a]|See Claim 23. Pet., 79; EX1003 9443; EX1044 q161.

40[b]|The requirement that the first sand screen be eccentric was disclosed
or suggested by Yeh in view of Bonner for the same reasons
discussed supra for Claim 27[b]. EX1044 9162.

Yeh and Yeh2 disclosed a packing tube of an upstream sand screen
interconnected to a junction block of a downstream sand screen.
EX1005, Fig. 4A; EX1006, 3, Fig. 6a; EX1003 9310; supra Claim
26[b].

Bonner also disclosed a packing tube of an upstream sand screen
interconnected to a shunt tube junction block of a downstream sand
screen. EX1016, Fig. 8; EX1044 9163; supra Claim 33[b].

Thus, in the scenario of Claim 38, Bonner’s eccentric screen packing
tubes would all be interconnected to the shunt tube junction blocks
of the low-pressure conventional eccentric screens in one
continuous interconnection.

IV. SECONDARY CONSIDERATIONS OF NON-OBVIOUSNESS

There are no relevant secondary considerations regarding the 007 Patent.
EX1044 q164.

V. CONCLUSION

Weatherford requests the Board deny Patent Owner’s Motion to Amend.
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Dated: June 6, 2025

ARMOND WILSON LLP

By:_/Douglas R. Wilson/

Douglas R. Wilson (Reg. No. 54,542)

Michelle E. Armond (Reg. No. 53,954)

Monica Arnold (Reg. No. 77,262)
Attorneys for Weatherford U.S., L.P.

-26-



Weatherford U.S. v. Halliburton
Patent No. 11,333,007 — IPR2024-00990

CERTIFICATE OF SERVICE
The undersigned certifies that pursuant to 37 C.F.R. § 42.6(¢e), a true copy of
the foregoing PETITIONER’S AMENDED OPPOSITION TO PATENT
OWNER’S MOTION TO AMEND is being served electronically on June 6, 2025
to the following counsel for Patent Owner to the following email addresses:

Chad C. Walters
chad.walters@bakerbotts.com

Jacob McDonald
jacob.mcdonald@bakerbotts.com

ARMOND WILSON LLP

Dated: June 6, 2025 By:_/Douglas R. Wilson/
Douglas R. Wilson (Reg. No. 54,542)
Michelle E. Armond (Reg. No. 53,954)
Monica Arnold (Reg. No. 77,262)
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