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I. INTRODUCTION 

Each of the arguments set forth in Petitioners’ Reply rests on a fundamentally 

flawed refusal to recognize that all of the Challenged Claims of the ‘332 Patent recite 

the disregard for recovery of methane and ethane from the carbon dioxide recycle 

stream as part of the claimed process steps, which allows for the patented CO2Flex® 

process to recover NGLs with relatively little process equipment or energy.   

As described in the specification, the innovative process claimed in the ‘332 

Patent improves the process of recovering NGLs from carbon dioxide recycle 

streams by “disregarding the recovery” of methane and ethane, to recover NGLs 

“with relatively little process equipment or energy” (EX1001, 4:55-60).  The 

specification defines the term “natural gas liquids” (NGLs) as “C3-C8 

hydrocarbons” (3:4-7), not C1 methane, and not C2 ethane. 

This disregard for recovery of methane and ethane is found in independent 

Claim 1 in at least four places, which are:  

1) reciting the hydrocarbon feed stream as including “natural gas liquid 

(NGL)” (defined in the specification as “C3-C8 hydrocarbons”), then 

reciting the NGL to comprise “C3-C8 hydrocarbons” - not C1 methane, 

and not C2 ethane;  

2) reciting the sweet and sour NGL streams as “Rich” (“sweet NGL rich 

stream” and “sour NGL rich stream”).  “NGL rich” meaning “relatively 

lean with respect to methane, ethane, and acid gases” (5:1-2); and  
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3-4) excluding cryogenic conditions and carbon dioxide recovery solvents from 

the process, which are necessary for recovery of methane and ethane. 

The disregard for recovery of methane and ethane is further recited with 

specific limits for methane and ethane in dependent Claims 4 and 7.  Claim 4 limits 

the amount of methane and ethane in the “sweet NGL rich stream” to “no more than 

1 molar percent” each.  Claim 7 limits the amount of methane and ethane in the “sour 

NGL rich stream” to “no more than 1 molar percent methane, and no more than 5 

molar percent ethane.”   

Claim 1 specifies that the NGL Streams are “Rich” -  meaning that the streams 

have relatively high amounts of NGLs (C3-C8) compared to the non-C3-C8 

components in the stream (C1 methane, C2 ethane, and acid gases), with the 

corresponding relatively lower amounts of methane, ethane, and acid gasses 

contrasted to be “lean” (5:1-2).  Claims 4 and 7 specify particular levels of richness 

for the NGL Rich Streams, specifying very low upper limits for the percentages of 

methane and ethane in the Sweet and Sour NGL Rich Streams. 

Petitioners rely on their refusal to recognize this disregard for recovery of 

methane and ethane in the Challenged Claims throughout their Reply, to argue that 

the Ryan/Holmes process (“Ryan/Holmes”) does not teach away from the 

Challenged Claims, to assert that Ryan/Holmes renders obvious the Challenged 
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Claims, and to assert that the tremendous commercial success of Pilot’s CO2Flex® 

process lacks a nexus with the Challenged Claims.   

With the proper recognition that the Challenged Claims do recite the disregard 

for recovery of methane and ethane as part of the claimed process steps, which 

allows for the patented CO2Flex® process to recover NGLs with relatively little 

process equipment or energy, each of Petitioners’ arguments in their Reply fails.   

Ryan/Holmes, which is the basis for all six of the obviousness Grounds 

asserted in the Petition, teaches away from the Prim ‘332 Patent CO2Flex® process 

recited in the Challenged Claims.  Ryan/Holmes uses hydrocarbon solvents 

(“additives”), and an extensive amount of process equipment (up to four distillation 

columns), to solve two particular problems in the separation of methane and ethane 

from carbon dioxide recycle streams, making possible the recovery of methane and 

ethane.  In contrast, the Prim ‘332 Patent CO2Flex® process, as recited in each of 

the Challenged Claims, disregards recovery of methane and ethane, to allow for a 

significantly more economical recovery of NGLs, by using relatively little process 

equipment or energy.   

A proper recognition that the Challenged Claims do recite the disregard for 

recovery of methane and ethane as part of the claimed process steps, confirms that 

Ryan/Holmes teaches away and cannot serve as the basis for asserting obviousness 

of the Challenged Claims. 
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Nor can Ryan/Holmes, which was developed and implemented to maximize 

recoveries of methane and ethane, render obvious the Challenged Claims that each 

recite the disregard for recovery of methane and ethane.   

And finally, with a proper recognition that each of the Challenged Claims 

recites the disregard for recovery of methane and ethane, Petitioners’ attack on the 

substantial evidence of secondary considerations of non-obviousness, including the 

tremendous commercial success of Pilot’s CO2Flex® process, miserably fails.   

Petitioners argue that the disregard for recovery of methane and ethane is a 

critical feature of the CO2Flex® process that is “unclaimed,” and the commercial 

success therefore lacks nexus with the Challenged Claims.  A proper recognition that 

the Challenged Claims do recite the disregard for recovery of methane and ethane 

confirms the nexus between the commercial success and the Challenged Claims.   

Patent Owner Pilot respectfully requests that the Board reject Petitioners’ 

refusal to recognize that the Challenged Claims recite the CO2Flex® process 

disregard for recovery of methane and ethane, reject Petitioners’ assertions of 

obviousness, recognize the nexus between the tremendous commercial success of 

the CO2Flex® process and the Challenged Claims, and thereby confirm the 

patentability for each of the Challenged Claims. 
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II. The Asserted Prior Art Ryan/Holmes Process Teaches Away from The 
Prim ‘332 Patent CO2Flex® Process as Recited in the Challenged Claims 

Petitioners criticize Pilot’s assertions that Ryan/Holmes “teaches away” from 

the Prim ‘332 Patent process.  But Petitioners’ criticism is founded on their 

fundamentally flawed refusal to recognize that the Challenged Claims recite the 

disregard for recovery of methane and ethane.  Petitioners correctly note that the 

teaching away doctrine is based on whether the prior art “criticize[s], discredit[s], or 

otherwise discourage[s] the solution claimed.”   

Ryan/Holmes uses hydrocarbon solvents (“additives”), and an extensive 

amount of process equipment (up to four distillation columns), to solve two 

particular problems in the separation of methane and ethane from carbon dioxide 

recycle streams, making possible the recovery of methane and ethane.  

Understanding that the entire focus of Ryan/Holmes is to maximize recoveries of 

methane and ethane, and recognizing that the Challenged Claims do recite the 

CO2Flex® process disregard for recovery of methane and ethane, confirms that 

Ryan/Holmes absolutely discourages the CO2Flex® process solution, which is to do 

the opposite of Ryan/Holmes, by disregarding recovery of methane and ethane, to 

allow for a significantly more economical recovery of NGLs, by using relatively 

little process equipment or energy.   
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As part of their refusal to recognize that the Challenged Claims include 

disregarding the recovery of methane and ethane, Petitioners assert that “[t]he ‘332 

Patent provides several embodiments that recover ethane” (Reply 3).   

The ‘332 Patent provides three examples of the CO2Flex® process using 

process simulation software.  The material streams and compositions for each of 

these three examples are shown in Tables 1-9.  Each of these three examples show 

zero methane in the NGL Rich Stream 162, confirming the disregarding recovery of 

methane.  (Tables 2C, 5C, 8C.)  The first two of the three examples show very small 

amounts of ethane, while the third example shows zero ethane, confirming the 

disregarding recovery of ethane for all three examples.1   

                                           
1 In an apparent attempt to propose all possible alternatives, the ‘332 Patent does 

have a single brief reference to an alternative that disregards recovery of methane 

but does recover ethane, even to the point that the “purified carbon dioxide recycle 

stream 164 may … be substantially free of C2+” (5:49-52).  This briefly mentioned 

alternative is not included in the three examples detailed in the specification in 

Tables 1-9, which leave all (or almost all) of the methane and ethane in the carbon 

dioxide recycle stream, and is not included in Claim 1 which requires NGL Rich 

streams (relatively lean in ethane), nor Claims 4 and 7 which set very low upper 

limits of 1 and 5 molar percent ethane for the sweet and sour NGL rich streams.  And 



7 
 

Petitioners in their Reply include excerpts of Tables 2B and 5B from the ‘332 

Patent for the first two of the three examples, annotated to support their assertion 

that these examples are “embodiments that recover ethane” (Reply 3).  But a close 

review of the numbers in these Tables confirm that these in fact are embodiments 

showing the disregard for recovery of both methane and ethane.   

 

                                           
each of the five commercially successful CO2Flex® plants disregard recovery of 

both methane and ethane.  In other words, this briefly mentioned alternative has no 

relevance to the patentability of the Challenged Claims, and certainly is not a 

“critical unclaimed feature” of the commercially successful CO2Flex® process.   
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Petitioners reference the amounts of ethane in Tables 2B and 5B, highlighting 

the amounts of ethane in the Purified CO2 Recycle Stream 164 as “Disregarded,” 

and in the Sour NGL Rich Stream 264 as “Recovered” (Reply 3-4).  While 

Petitioners characterize these ethane numbers as directly contradicting Pilot’s 

assertion that the ‘332 Patent’s process “leaves all (or almost all) of the methane and 

ethane in the carbon dioxide recycle streams,” a close review of the stream 

compositions in these tables confirms the disregarding of both methane and ethane.   

When Petitioners highlight the numbers in these tables, they make it appear 

as if the amounts of ethane “recovered” are about the same as the amounts 

“disregarded.”  This is the support for Petitioners’ assertion that these examples are 

“embodiments that recover ethane.”  In Table 2B, Petitioners assert that 0.0281 

ethane is “recovered,” and only 0.0348 ethane is “disregarded” – not much 
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difference, so how could this be anything other than confirmation this this is an 

embodiment for which there is no (or at least not much) disregard for the recovery 

of ethane.  An even more extreme example is in Table 5B, where Petitioners assert 

that 0.0613 ethane is “recovered,” and only 0.0620 ethane is “disregarded.”  Only a 

1% difference (0.0620-0.0613=0.0007, divided by 0.0613 = 0.01).  So how could 

“disregarding” only 1% more than the “recovered” amount be anything other than 

absolute confirmation that this is an embodiment where ethane is “recovered” and 

certainly not “disregarded.”  Case closed.  Not so fast.   

One must recognize that the numbers shown in Tables 2B and 5B are “stream 

compositions” that show the relative amounts of components in each stream.  These 

are the percentages of each component in the stream (the “Mole Fraction”).  In order 

to determine how much of each component is in the stream, and compare the amount 

of ethane that remains in the Purified CO2 Recycle Stream 164 (“Disregarded”), 

versus the amount of ethane that is in the Sour NGL Rich Stream 264 (“Recovered”), 

one must look at the flow rate of each stream.  The flow rate numbers for these 

streams are shown in Tables 1B and 4B.   
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It’s important to note that in each of these two examples the flow rate for the Recycle 

Stream 164 is about 15 times the flow rate of the Sour NGL Rich Stream 264.  Quite 

a large difference, so now let’s see how the math works out to expose Petitioners’ 

sleight of hand.   

Pilot’s technical expert Bors did the calculations at paragraph 127 of his 

Declaration (EX2028) for the first example in the ‘332 Patent, explaining that one 
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must multiply the stream flow rate by the mole fraction to determine the flow rates 

for the individual components in the streams.  Bors confirmed in his calculations 

that the first example in the ‘332 Patent shows that 94.9% of the ethane is 

“disregarded,” and 5.3% is “recovered.”   

Pilot for this Reply did these same calculations for the second and third 

examples (EX2085), confirming that in the second example 94.3% (F27) of the 

ethane is “disregarded” while only 5.6% (N27) is “recovered.”  In the third example, 

example 99.6% (F46) is “disregarded” while 0% (N46) is “recovered.”   

One may still question why 5.3 to 5.6% numbers for ethane “recovered” 

would not be considered “recovery” of ethane, even though most all (94.3 to 94.9% 

is disregarded).  The answer lies in the fact that separations of components in these 

distillation processes are not perfect.  As noted in Aycaguer,2 and repeated by 

Petitioners’ expert Rockstraw,3 distillation does not separate components perfectly, 

so these examples in the ‘332 Patent describing a disregard of 95% for recovery of 

                                           
22 “The separation of the produced gas stream does not isolate all components 

perfectly, and the CO2 stream destined for reinjection also contains some methane 

and C2” ethane in Ryan/Holmes, even though the purpose of the process is to recover 

all of the methane and ethane. (EX1005:6.) 

3 “[D]istillation is an imperfect process ….” (EX1002 ¶41.) 
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ethane, and disregard of 99% for recovery of methane, confirms Pilot’s assertion that 

the ‘332 Patent’s process “leaves all (or almost all) of the methane and ethane in the 

carbon dioxide recycle streams.”  

The third example in the ‘332 Patent shows zero methane and zero ethane in 

the Sweet and Sour NGL Rich Streams (Tables 8B/8C), confirming complete 

disregard for the recovery of both methane and ethane in this third example in the 

patent.   

 

III. Pilot’s Evidence of Secondary Considerations of Non-Obviousness Have 
A Nexus with The Challenged Claims 

A. Pilot Is Entitled to A Rebuttable Presumption of Nexus Because 
the Critical Features of The CO2Flex® Process Are Recited in 
Each of the Challenged Claims 

Pilot is entitled to a rebuttable presumption of nexus between the objective 

evidence of nonobviousness and the Challenged Claims because the evidence is tied 

to a specific process, Pilot’s CO2Flex® process, and that process is the invention 

disclosed in the ‘332 Patent and claimed in the Challenged Claims.  As demonstrated 

in Pilot’s Response, Pilot’s CO2Flex® process embodies the claimed features and is 

coextensive with the Challenged Claims.   

The presumption of nexus can be rebutted by showing that commercial 

success or other asserted secondary evidence was due to extraneous factors, other 

than the patented invention, such as unclaimed features.  However, a patent 
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challenger cannot successfully rebut the presumption with argument alone —it must 

present evidence.   

Petitioners contend that Pilot is not entitled to a rebuttable presumption of 

nexus by continuing their refusal to recognize that all of the Challenged Claims recite 

the disregard for recovery of methane and ethane as part of the claimed process steps, 

which allows for the CO2Flex® process to recover NGLs with relatively little 

process equipment or energy.  Petitioners thereby assert that the objective evidence 

of nonobviousness, including the tremendous commercial success of Pilot’s 

CO2Flex® process, is due to “unclaimed features.” 

Each of the Challenged Claims recites the disregard for recovery of methane 

and ethane, confirming that this is a claimed (not “unclaimed”) feature of the 

commercially successful CO2Flex® process.  As explained above, the disregarding 

of methane and ethane is recited in at least four places in independent Claim 1, 

including the sweet and sour “NGL Rich” streams, defined in the specification to 

mean that the NGL streams are “rich” in C3-C8, and “relatively lean with respect to 

methane, ethane, and acid gases” (EX1001 5:1-2). 

The disregard for recovery of methane and ethane is further recited with 

specific limits for methane and ethane in dependent Claims 4 and 7 (specifying 

particular levels of richness for the NGL Rich streams).  Claim 4 limits the amount 

of methane and ethane in the “sweet NGL rich stream” to “no more than 1 molar 
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percent” each.  Claim 7 limits the amount of methane and ethane in the “sour NGL 

rich stream” to “no more than 1 molar percent methane, and no more than 5 molar 

percent ethane.”   

In addition to refusing to recognize that all of the Challenged Claims recite 

the disregard for recovery of methane and ethane, Petitioners take it a step further in 

their attempt to block the presumption of a nexus between the tremendous 

commercial success of the CO2Flex® process and the Challenged Claims, by 

asserting that “critical features … appear to be recited in Claim 5, which is not 

challenged in this proceeding” (Reply 20).   

Petitioners’ argument is that the feature recited in Claim 5 is “critical” to the 

commercial success of CO2Flex®, and that this “critical feature” is not recited in the 

Challenged Claims (therefore an “unclaimed feature”).   

Petitioners are correct that there is an additional alternative feature described 

in the patent, and recited in Claim 5.  This alternative feature is referred to as the 

“less aggressive cut,” whereby one could limit the recovery of the NGLs (C3-C8), 

in addition to disregarding the recovery of methane and ethane.  The patent explains 

that these two features could each be used alone, or in combination. 

By taking a less aggressive cut of the NGLs and/or disregarding 

the recovery of methane, ethane, and optionally propane from the 

dehydrated carbon dioxide recycle stream 160, the NGL recovery 
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process 110 may produce a relatively high quality NGL rich stream 162 

with relatively little process equipment or energy. 

(4:55-60 (emphasis added).)  The patent further describes this alternative “less 

aggressive cut” feature at Column 8, referring to Figure 3, and concludes that: 

[T]he economics of the NGL recovery process when the NGL 

recovery rate is in the first amount 304 [20-35% C3+ Recovery] may 

be significantly better than the economics of the NGL recovery process 

when the NGL recovery rate is in the second amount 306 [40-65% C3+ 

Recovery].  Such a relationship is counterintuitive considering that in 

many other processes, the process economics generally improve with 

increased recovery rates. 

(8:3-47.)  Claim 5 recites this alternative feature, specifying a range 20-40% C3+ 

recovery.  (18:40-42.)  This is the Claim 5 “less aggressive cut” alternative feature 

that Petitioners assert is a “critical feature” of the commercially successful 

CO2Flex® process, which is not recited in the Challenged Claims, and therefore 

precludes a presumption of nexus between the objective evidences of non-obvious 

and the Challenged Claims, including commercial success.   

In response to this new argument from Petitioners, Pilot analyzed the C3+ 

recoveries for each of the five commercially successful CO2Flex® plants, and 

confirmed that none of these plants use the “less aggressive cut” feature.  Pilot details 

this analysis in Exhibits 2079-2083.  These Exhibits present a claim chart for each 

plant, confirming that each plant does not use the “less aggressive cut” feature 
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recited in Claim 5, including spreadsheet calculations supporting the analysis.  

Exhibit 2078 summarizes the results of the analysis.   

While all of the CO2Flex® plants disregard the recovery of both methane and 

ethane, none of the CO2Flex® plants limit C3+ recoveries to the 20-40% range 

recited in Claim 5.  All of the CO2Flex® plants operate at C3+ recoveries above 

50%, and the most commercially successful CO2Flex® plant (Weyburn) operates at 

over 88% C3+ recovery.   

CO2Flex® Plants C3+ Recoveries Exhibits 

Monell 20 50.8% EX2079 

Goldsmith 76.5% EX2080 

Weyburn 88.1% EX2081 

Wellman 57.4% EX2082 

Monell 120/160 59.7% EX2083 

Petitioners’ assertion that the commercial success of the CO2Flex® plants is due to 

the “less aggressive cut” feature recited in Claim 5 is incorrect because the 

CO2Flex® plants do not use this alternative feature.  
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B. Even If Pilot Somehow Is Not Entitled to A Rebuttable 
Presumption of Nexus, Pilot Has Still Proven The Nexus 
Between The Commercial Success of The CO2Flex® Process 
And The Challenged Claims 

Even if Petitioners could somehow prevent/rebut a presumption of nexus, 

Pilot has still proven nexus by showing that the evidence of secondary considerations 

is the “direct result of the unique characteristics of the claimed invention.”   

The unique characteristics of the claimed invention, providing a bridge for the 

gap between the two existing technologies (Ryan/Holmes and Mechanical 

Refrigeration Units (“MRUs”)), by disregarding recovery of methane and ethane to 

allow for a significantly more economical recovery of NGLs by using relatively little 

process equipment or energy, is the alternative solution that CO2 recycle facilities 

need, and what led them to implement the CO2Flex® process.   

Pilot submitted substantial evidence proving this nexus at pages 44-45 of its 

Response, through the Declarations of the inventor Prim (EX2029 ¶¶60-61), and 

technical expert Bors (EX2028 ¶¶33-36, 261-71) serving as a percipient/fact witness 

for this issue. 

Prim and Bors describe in their Declarations the circumstances that led to the 

building of the Weyburn gas processing facility, which is Pilot’s most successful 

CO2Flex® plant.   

In 2010, Bors was the Manager at Weyburn investigating opportunities to 

upgrade the facility to add recovery of NGLs from the CO2 recycle stream.  He was 
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considering the two existing technologies he was aware of at that time (Ryan/Holmes 

and MRUs).  Bors rejected Ryan/Holmes because it was “prohibitively expensive,” 

and because Weyburn did not want to recover ethane.  Bors initially had chosen to 

build an MRU, but when he discovered the existence of the CO2Flex® process, he 

chose to use this process instead because it “recovered more NGL than the MRU 

[they] were working on, without all of the equipment required to build a 

Ryan/Holmes plant” (EX2028 ¶¶ 261-69). 

In other words, the unique characteristics of the claimed invention, providing 

a bridge for the gap between the two existing technologies (Ryan/Holmes and 

MRUs), by disregarding recovery of methane and ethane to allow for a significantly 

more economical recovery of NGLs by using relatively little process equipment or 

energy, is the alternative solution that the Weyburn CO2 recycle facility needed, and 

what led them to implement the CO2Flex® process. 

 

C. Pilot’s Secondary Considerations Favor A Finding of Non-
Obviousness for Each of The Challenged Claims 

1. Long Felt but Unmet Need 

Pilot’s Response describes Petitioner Chevron’s recognition of the long felt 

need for a more economical alternative to the Ryan/Holmes and MRU technologies, 

as detailed in Chevron’s Pastor ‘666 Patent dating back to 1986.  Chevron attempted 

to solve the problem, but left the problem unresolved by failing to reach the Prim 
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‘332 Patent solution, which bridges the gap by disregarding recovery of methane and 

ethane, to allow for a significantly more economical recovery of NGLs (including 

C3 propane).   

The Pastor ‘666 Patent process appeared to be making progress toward the 

solution by disregarding the recovery of methane and ethane, but fell short by also 

disregarding the recovery of propane.  The Pastor process foregoes/disregards 

recovery of C3 propane for the NGL product, leaving “substantially all” of the 

propane in the CO2 injection gas (EX2016, 3:55-57), in order to address what the 

patent describes as “miscibility problems” (1:41-42). 

Two more decades passed before Prim resolved the long felt but unmet need, 

by disregarding recovery of methane and ethane, and providing an even more 

economical recovery of NGLs by including propane in the recovery (rather than 

Pastor’s disregarding recovery of methane, ethane, and propane).  Prim’s resolution 

of this long felt but unmet need is directly tied to the Challenged Claims, each of 

which recites the disregard for the recovery of methane and ethane, as described 

above, and further recites the recovery of C3 propane in the C3-C8 NGL Rich 

Streams.   
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2. Failure of Others  

Petitioner Chevron’s failure, as described immediately above, is its failure to 

achieve the Prim solution, which as also described above is directly tied to each of 

the Challenged Claims.  Petitioners assert that Chevron did not fail, because its 

Pastor Rangely plant is commercially successful.  Chevron’s failure is its failure to 

reach the Prim solution, regardless of whether Chevron may have had some 

commercial success.  The point is that they could have done better, and apparently 

recognized that when they copied the Prim process including the recovery of propane 

when they built their Mabee facility, rather than using their Pastor process and 

continuing to disregard recovery of propane. 

 

3. Skepticism of Experts 

Petitioners assert that Exxon’s rejection of the ‘332 Patent CO2Flex® process 

could have been due to something other than Exxon being skeptical as to whether 

the unproven process would work.  The inventor of the ‘332 Patent CO2Flex® 

process who presented his proposals to Exxon noted in his Declaration that “Exxon 

was skeptical of the proposed process and rejected my proposals” (EX2029 ¶34).   

Petitioners speculate that the rejection of Pilot’s proposals could have been 

for reasons other than Exxon’s skepticism of the proposed process, but Petitioners 

do not dispute the fact that Exxon was skeptical of the then unproven process.  That 
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early skepticism from Exxon eventually turned to industry acceptance, adoption, 

praise, and tremendous commercial success.   

 

4. Unexpected results 

Petitioners note that the “unexpected results” that Prim encountered in his 

early development of the CO2Flex® process, which led to Prim proposing a 

“relatively low propane recovery” to Exxon, is not recited in the Challenged Claims.  

Pilot concedes that these “unexpected results” are neutral for the Challenged Claims. 

 

5. Industry Acclaim/Praise 

Petitioner Chevron’s reservoir engineer in charge of its Pastor Rangely plant 

expressed praise for Pilot’s CO2Flex® process recoveries, as shown on Prim’s 

PowerPoint presentation (EX2049, 14) (mistakenly marked as EX2072). 
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Petitioners assert that there is no nexus between the praised “recoveries” of 

the CO2Flex® process and the Challenged Claims.  A review of the CO2Flex® 

process (“Fractionation”) recoveries shown in Prim’s “Recovery Comparison” slide 

confirms the nexus with each of the Challenged Claims, including the Claim 1 

disregard for recovery of methane and ethane, the Claim 1 inclusion of C3 propane 

in the NGL Rich streams, and the Claims 4 and 7 very low upper limits for the 

percentages of methane and ethane in the NGL Rich streams.  The CO2Flex® process 

recoveries presented in the slide show zero recovery of methane and ethane.  

And likely the most significant reason for the praise from Chevron’s reservoir 

engineer, simultaneously expressing his praise for the CO2Flex® process that 
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recovers propane, and frustration with the Pastor Rangely process that 

forgoes/disregards the recovery of propane, the CO2Flex® recoveries in the slide 

show recovery of propane.   

The CO2Flex® process recoveries shown in Prim’s “Recovery Comparison” 

slide thereby confirm the nexus between this industry praise and each of the 

Challenged Claims. 

 

6. Commercial Success  

Petitioners do not dispute the fact that Pilot’s CO2Flex® process has achieved 

tremendous commercial success. Petitioners instead merely repeat their 

fundamentally flawed argument that the disregard for recovery of methane and 

ethane is a feature that does not appear in the Challenged Claims, to assert that there 

is no nexus between these Claims and the commercial success.   

As explained above, the disregarding of methane and ethane is recited in at 

least four places in independent Claim 1, including the sweet and sour “NGL Rich” 

streams, defined in the specification to mean that the NGL streams are “rich” in C3-

C8, and “relatively lean with respect to methane, ethane, and acid gases.” (EX1001, 

5:1-2.) 

The disregard for recovery of methane and ethane is further recited with 

specific limits for methane and ethane in dependent Claims 4 and 7 (specifying 
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particular levels of richness for the NGL Rich streams).  Claim 4 limits the amount 

of methane and ethane in the “sweet NGL rich stream” to “no more than 1 molar 

percent” each.  Claim 7 limits the amount of methane and ethane in the “sour NGL 

rich stream” to “no more than 1 molar percent methane, and no more than 5 molar 

percent ethane.”   

Petitioners’ assertion that there is no nexus therefore fails.  Petitioners’ only 

other assertion in their Reply regarding commercial success is an argument that there 

should be a comparison between Ryan/Holmes and MRUs for revenue or profit that 

would have been expected, and that “[w]ithout such a comparison, it is impossible 

to judge the extent to which any of the CO2Flex plants can be considered 

commercially successful compared to the alternative methods.” 

The “comparison” Petitioners seek is found at pages 40-41 of Pilot’s 

Response, where Pilot describes the industry praise Prim received when presenting 

an introduction of the CO2Flex® process to the CO2 flood industry.  Pilot described 

Prim’s EX2049 PowerPoint presentation, including comparisons between the 

CO2Flex® process and alternatives including Ryan/Holmes and MRUs. 

In these PowerPoint slides, Prim demonstrates the differences between the 

four most common NGL recovery schemes.  These “Processing Options” included 

Ryan/Holmes, Membrane/Amine, CO2Flex® (Fractionation), and Mechanical 

Refrigeration. (EX2049, 8-18.)  This is the customary way Pilot introduced 
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CO2Flex® to the industry, specifically distinguishing the ‘332 Patent process from 

Ryan/Holmes, showing how CO2Flex® is different and better than Ryan/Holmes. 

This “comparison” portion of Prim’s presentation begins with a listing of the 

four Processing Options to be discussed.   

 

Prim describes Ryan/Holmes as the “most expensive,” CO2Flex® as “way less 

expensive,” and MRU as the “least expensive.”  
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Prim then describes the estimated capital costs for each alternative, with 

Ryan/Holmes as the highest to build ($60 million), while CO2Flex® costs way less 

($10 million), slightly more expensive than MRU. 
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Prim then describes Ryan/Holmes to give an understanding of the reasons why 

its capital costs are so high, including up to four distillation columns for recovering 

methane and ethane. 
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Prim then describes the differences in recoveries, including Ryan/Holmes’ 

focus on recovering very high levels of methane (90%) and ethane (almost 100%), 

while CO2Flex® disregards the recovery of C1 methane and C2 ethane, limiting its 

recoveries to C3-C8 NGLs.   
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Prim then describes the value of the products recovered, with Ryan/Holmes 

recovering dollars per day of products substantially higher than CO2Flex®, due to 

Ryan/Holmes’ near complete recovery of methane and ethane, while CO2Flex® 

disregards the recovery of methane and ethane to allow for a more economical 

recovery of products, as will be shown in the upcoming “Economic Comparison” 

slide. 
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Prim then provides the reasons why CO2Flex® disregards the recovery of 

methane and ethane to provide a more economical alternative.  Prim explains that 

while the methane products Ryan/Holmes recovers can be worth $600K per year, 

most/all of that value is consumed to extract it, leaving no payout.  And although the 

ethane Ryan/Holmes recovers is worth more, it’s hard to market, and unless one has 

access to an NGL pipeline, you can’t keep it.   
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Prim then describes the estimated annual EBITDA for each alternative, with 

Ryan/Holmes being the highest.   
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And finally, Prim provides the resulting economic comparison which 

demonstrates why CO2Flex® is the most economical approach, by disregarding the 

recovery of methane and ethane, blowing away Ryan/Holmes and its focus on near 

complete recovery of methane and ethane.  The key is in the resulting economics, 

with Ryan/Holmes in the negative for both PV-10 and ROR, while CO2Flex® beats 

all of the alternatives by far.  

 

This “comparison” Petitioners demand in their Reply makes it clear why 

CO2Flex® has achieved tremendous commercial success, directly resulting from the 

CO2Flex® process disregarding the recovery of methane and ethane as specified in 

independent Claim 1, and dependent Claims 4 and 7, to provide a more economical 
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solution compared to the alternatives.  In sharp contrast to Ryan/Holmes, for which 

there were about twelve processing plants built around twenty years before Prim 

came up with his ‘332 Patent CO2Flex® process, but none built since. 

 

7. Copying  

Pilot presented its copying claim based solely on publicly available 

information.  Petitioners continue to refuse to disclose anything further about their 

Mabee process.  Petitioners merely contend that the publicly available information 

is insufficient to support Pilot’s assertion that Chevron copied Pilot’s Monell 20 

CO2Flex® plant.   

Petitioners continue to assert that they built a Pastor plant at Mabee just like 

their Pastor plant in Rangely, and did not copy Pilot’s Monell 20 CO2Flex® plant.  

The publicly available information, including documents showing that the Mabee 

plant recovers propane, and has a sweetener treating the NGLs recovered, confirms 

that Chevron copied Pilot’s Monell 20 CO2Flex® plant that recovers propane, and 

did not operate Mabee as a Pastor plant that forgoes/disregards recovery of propane.  

Petitioners first deny that the Pastor process forgoes/disregards recovery of 

propane.  Petitioners point to one sentence from Pastor that refers to monitoring “the 

recovery of C3/C4,” to support a denial of the fact that the overriding purpose of the 

Pastor process is to forego/disregard recovery of “substantially all” of the propane 
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in order to re-inject that propane back into the reservoir to address miscibility 

problems.  The Pastor ‘666 Patent repeatedly emphasizes that “substantially all” of 

the propane goes out the top of the distillation column to be reinjected into the 

reservoir, rather than recovered out the bottom of the distillation column to be 

included in the recovered NGLs.  (EX2016, Abstract; 3:55-57; 5:30-32.)  The Pastor 

claims require that the overhead stream of the distillation column for reinjection into 

the reservoir contain “substantially all” of the propane.  (7:12; 7:26-28; 8:45-47.) 

Petitioners refuse to disclose the flow rates of the streams at their Mabee 

facility that would tell us the percentage of propane recovered from the feed stream, 

but publicly available information (EX2012, Table 1) shows that propane is a 

significant percentage of the recovered NGLs (6.02% Field, 5.48% Model).  

Petitioners compare the numbers in the stream tables for Mabee, Monell 20 

CO2Flex®, and Pastor to deceptively assert that the Chevron Mabee “propane 

recovery is closer to Pastor than CO2Flex.”  In raw numbers the 5.48% for Mabee 

may be closer to the 0.02% for Pastor than to the 29.68% for Monell 20 CO2Flex® 

(5.48-0.02=5.46 and 29.68-5.48=24.2).  But the true measure of the difference 

confirms that the propane recovery in the recovered NGLs at Mabee is 250 times 

closer to Monell 20 CO2Flex® than to Pastor (29.68/5.48=5.936, 29.68/0.02=1,484, 

and 1,484/5.936=250).   
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The bottom line is both the Chevron Mabee plant and the Monell 20 

CO2Flex® plant recover significant amounts of propane to be included in the 

recovered NGLs, while the Pastor Rangely plant forgoes/disregards recovery of 

“substantially all” of the propane, to be re-injected back into the reservoir to address 

miscibility problems.   

Petitioners’ final argument is that the “sulfur cakes” produced by its “Sulfa-

treat” sweetener at Mabee does not fall within their proposed interpretation of the 

“acid gas stream” in the ‘332 Patent claims.  This is an infringement defense issue 

to be resolved in federal court, not relevant to the copying issue in this proceeding.   

 

IV. CONCLUSION 

Pilot respectfully requests that the Board reject Petitioners’ obviousness 

challenges and confirm the patentability of all Challenged Claims. 

 

March 21, 2025. 

 
/CRogers/    
Charles Rogers 
Reg. No. 38,286 
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