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Atty. Docket No. 2103-00901

[0001]

[0002]

[0003]

[0004]

NGL Recovery Process
CROSS-REFERENCE TO RELATED APPLICATIONS
Not applicable.

STATEMENT REGARDING FEDERALLY SPONSORED
RESEARCH OR DEVELOPMENT

Not applicable.

REFERENCE TO A MICROFICHE APPENDIX

Not applicable.
BACKGROUND

Carbon dioxide recovery processes may be used for extracting oil and other heavy

hydrocarbons from a subterranean formation. Briefly, these processes involve the injection of

carbon dioxide into an injection well, and recovering the heavy hydrocarbons and some of the

carbon dioxide from at least one recovery well. In addition to the desired heavy hydrocarbons,

some light hydrocarbons and natural gas liquids (NGL) are also recovered. Typically, these NGLs

are compressed with the recovered carbon dioxide and reinjected into the recovery well.

[0005]
process;
[0006]
[0007]
[0008]
[0009]
[0010]

[0011]

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is one embodiment of a process flow diagram for the carbon dioxide injection

FIG. 2 is one embodiment of the relationship between horsepower and NGL recovery;
FIG. 3 is one embodiment of the NGL recovery optimization process;

FIG. 4 is an embodiment of a process flow diagram for the NGL recovery process;
FIGS. 5A — 5E are process simulation data from the process flow diagram in FIG. 4;
FIG. 6 is another embodiment of a process flow diagram for the NGL recovery process;

FIGS. 7A — 7E are process simulation data from the process flow diagram in FIG. 6;

43764.01/2103.00901 1
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[0012] FIG. 8 is another embodiment of a process flow diagram for the NGL recovery process;
[0013] FIGS. 9A — 9E are process simulation data from the process flow diagram in FIG. 8;
and

[0014] FIGS. 10A — 10V are piping and instrumentation diagrams for the NGL recovery
process.

DETAILED DESCRIPTION

[0015] FIG. 1 illustrates a carbon dioxide injection process 100. Generally, the process 100
begins with the compression of a carbon dioxide stream in a compressor 102E. The compressed
carbon dioxide is injected down hole and passed through a formation. Hydrocarbons and some
carbon dioxide are recovered in a recovery well, and fed into a separator 104 that separates the
heavy hydrocarbons from the light hydrocarbons and the carbon dioxide. The heavy hydrocarbons
are sent to a storage tank 106 and sold, processed, or otherwise used. The carbon dioxide and light
hydrocarbons are passed through a series of compressors 102A, 102B, 102C, 102D, and fed into a
dehydrator 108 that removes some or substantially all of the water. The carbon dioxide and light
hydrocarbons are then fed to a NGL recovery process 110, described in further detail below. In the
NGL recovery process 110, the C3+ hydrocarbons (e.g. NGL) are separated from the methane,
ethane, and carbon dioxide. The C3+ hydrocarbons are sold, processed, or otherwise used, while
the carbon dioxide, methane, and ethane are recycled into the compressor 102E and combined with
the original carbon dioxide stream, which is used to make-up the lost carbon dioxide once the
recycle stream is established. Persons skilled in the art will appreciate that the compressors 1024,
102B, 102C, 102D, 102E described herein may be a single compressor or may contain fewer or

more compressors than is shown in FIG. 1.

43764.01/2103.00901 2
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[0016] FIG. 2 is a diagram of the relationship between compression horsepower and C3+
recovery. The compression horsepower represents the power required by some or all of the
compressors 102A, 102B, 102C, 102D, 102E. As can be seen, there is an exponential relationship
between C3+ recovery and horsepower. While it may be possible to extract 70 — 90 percent of the
C3+ from the light hydrocarbons, the compressive horsepower required to do so is very high,
usually prohibitively so. In an embodiment, the present NGL process seeks to recover from about
20 percent to about 35 percent C3+ from the light hydrocarbons, thereby making the NGL process
possible on a large scale and economically viable.

[0017] FIG. 3 is a flowchart of an embodiment of the optimization process 200 for the NGL
recovery process and/or the carbon dioxide injection process. Briefly, the optimization process
200 comprises choosing a relatively low C3+ recovery rate, such as 5 percent, at block 202. At
block 204, the equipment is sized for the recovery rate, and at block 206 the total capital equipment
and operating cost of the NGL process and/or carbon dioxide injection process is estimated. On
the first iteration, there is only one solution, so block 208 is skipped and the recovery rate is
incremented at block 210. Blocks 204 and 206 are then repeated and the two solutions are
compared at block 208. If the second solution is better (e.g. preferred, more feasible, or
economically viable), then blocks 210, 204, and 206 are repeated. When the incremented solution
is not better than the previous solution, then the previous solution may be the optimal solution and
is used for the project. When such a process is implemented, the C3+ recovery rates are typically
between about 20 percent and about 35 percent.

[0018] FIGS. 4 — 9E are process simulations for three separate hydrocarbon fields obtained
using the above optimization process. Specifically, FIG. 4 is an embodiment of a process flow

diagram for the NGL recovery process and FIGS. 5A — SE are process simulation data from the

43764.01/2103.00901 3
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process flow diagram in FIG. 4. In addition, FIG. 6 is another embodiment of a process flow
diagram for the NGL recovery process and FIGS. 7A — 7E are process simulation data from the
process flow diagram in FIG. 6. Moreover, FIG. 8 is a third embodiment of a process flow
diagram for the NGL recovery process and FIGS. 9A — 9E are process simulation data from the
process flow diagram in FIG. 8. Finally, FIGS. 10A — 10V are piping and instrumentation
diagrams for the NGL recovery process.

[0019] The separators described herein may be any of a variety of process equipment suitable
for separating a stream into two separate streams having different compositions, states,
temperatures, and/or pressures. For example, one or more of the separators may be a column
having trays, packing, or some other type of complex internal structure. Examples of such
columns include scrubbers, strippers, absorbers, adsorbers, packed columns, and distillation
columns having valve, sieve, or other types of trays. Such columns may employ weirs,
downspouts, internal baffles, temperature, and/or pressure/ control elements. Such columns may
also employ some combination of reflux condensers and/or reboilers, including intermediate stage
condensers and reboilers. Alternatively, one or more of the separators may be a phase separator.
A phase separator is a vessel that separates an inlet stream into a substantially vapor stream and a
substantially liquid stream, such as a knock-out drum or a flash drum. Such vessels may have
some internal baffles, temperature, and/or pressure control elements, but generally lack any trays or
other type of complex internal structure commonly found in columns. Finally, one or more of the
separators may be any other type of separator, such as a membrane separator.

[0020] The reboilers and condensers described herein may be any of a variety of process
equipment suitable for changing the temperature and/or separating any of the streams described

herein. In embodiments, the reboilers and the condensers may be any vessel that separates an inlet

43764.01/2103.00901 4
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stream into a substantially vapor stream and a substantially liquid stream. These vessels typically
have some internal baffles, temperature, and/or pressure control elements, but generally lack any
trays or other type of complex internal structure found in other vessels. In specific embodiments,
heat exchangers and kettle-type reboilers may be used as the reboilers and condensers described
herein.

[0021] The heat exchangers described herein may be any of a variety of process equipment
suitable for heating or cooling any of the streams described herein. Generally, heat exchangers are
relatively simple devices that allow heat to be exchanged between two fluids without the fluids
directly contacting each other. In the case of an air cooler, one of the fluids is atmospheric air,
which may be forced over tubes or coils using one or more fans. The types of heat exchangers
suitable for use with the NGL recovery process include shell and tube, kettle-type, air cooled,
hairpin, bayonet, and plate-fin heat exchangers.

[0022] The compressors and pumps described herein may be any of a variety of process
equipment suitable for increasing the pressure, temperature, and/or density of any of the streams
described herein. Generally, compressors are associated with vapor streams and pumps are
associated with liquid streams; however such a limitation should not be read into the present
processes as the compressors and pumps described herein may be interchangeable based upon the
specific conditions and compositions of the streams. The types of compressors and pumps suitable
for the uses described herein include centrifugal, axial, positive displacement, rotary, and
reciprocating compressors and pumps. Finally, the NGL recovery process may contain additional
compressors and/or pumps other than those described herein.

[0023] The mixers described herein may either be a dynamic mixer or a static mixer. Dynamic

mixers are mixers that employ motion or mechanical agitation to mix two or more streams. For

43764.01/2103.00901 5
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example, a dynamic mixer may be a tank with a paddle operating either in a continuous or batch
mode. In contrast, static mixers are mixers that do not employ any motion or mechanical agitation
to mix two or more streams. For example, a static mixer may be a convergence of piping designed
to combine two streams, such as a pipe tee. Either type of mixer may be configured with internal
baffles to promote the mixing of the feed streams.

[0024] The energy streams described herein may be derived from any number of suitable
sources. For example, heat may be added to a process stream using steam, turbine exhaust, or
some other hot fluid and a heat exchanger. Similarly, heat may be removed from a process stream
by using a refrigerant, air, or some other cold fluid and a heat exchanger. Further, electrical energy
can be supplied to compressors, pumps, and other mechanical equipment to increase the pressure
or other physical properties of a fluid. Similarly, turbines, generators, or other mechanical
equipment can be used to extract physical energy from a stream and optionally convert the physical
energy into electrical energy. Persons of ordinary skill in the art are aware of how to configure the
processes described herein with the required energy streams. In addition, persons of ordinary skill
in the art will appreciate that the NGL recovery process may contain additional equipment, process
steams, and/or energy streams other than those described herein.

[0025] While preferred embodiments of the invention have been shown and described,
modifications thereof can be made by one skilled in the art without departing from the spirit and
teachings of the invention. The embodiments described herein are exemplary only, and are not
intended to be limiting. Many variations and modifications of the invention disclosed herein are
possible and are within the scope of the invention. Specifically, while the process is described in
terms of a continuous process, it is contemplated that the process can be implemented as a batch

process. In addition, where numerical ranges or limitations are expressly stated, such express
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ranges or limitations should be understood to include iterative ranges or limitations of like
magnitude falling within the expressly stated ranges or limitations (e.g., from about 1 to about 10
includes, 2, 3, 4, etc.; greater than 0.10 includes 0.11, 0.12, 0.13, etc.). Use of the term
“optionally” with respect to any element of a claim is intended to mean that the subject element is
required, or alternatively, is not required. Both alternatives are intended to be within the scope of
the claim. Use of broader terms such as comprises, includes, having, etc. should be understood to
provide support for narrower terms such as consisting of, consisting essentially of, comprised
substantially of, etc. Moreover, the percentages described herein may be mole fraction, weight
fraction, or volumetric fraction.

[0026] Accordingly, the scope of protection is not limited by the description set out above but
is only limited by the claims which follow, that scope including all equivalents of the subject
matter of the claims. Each and every claim is incorporated into the specification as an embodiment
of the present invention. Thus, the claims are a further description and are an addition to the
preferred embodiments of the present invention. The discussion of a reference in the herein is not
an admission that it is prior art to the present invention, especially any reference that may have a
publication date after the priority date of this application. The disclosures of all patents, patent
applications, and publications cited herein are hereby incorporated by reference, to the extent that

they provide exemplary, procedural, or other details supplementary to those set forth herein.
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Project Benefits

m Ability for Producer to recover incremental NGL reserves

10600—-€0T1Z °©ON 19y0o0(q 4Asux013y

» Producer is returned a higher quality CO, stream

= Hydrocarbon removal process improves the efficiency of the CO,
miscible flood

® Increases Estimated Ultimate Recovery

® Value added process
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CO, Recycle
Stream

NGL Extraction
Facility

Simplified CO, Process Summary

Residue CO, Gas
To Injection Facility

4| NGL Product
For Sale
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01

Commercial Proposal

m Percent of liquids

€O, Processing Partners and Producer share
NGL production/NGL value

m Flexible contract structure

~ Allow producer to “Book” barrels

— Take-in kind or market option
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Attorney Docket No. 2103-00901

P
RS AR

Monell CO2 Processing Facility
(Monell, Wyoming)
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el

Why CO, Processing Partners??

m  Ability to quickly execute
m Core business dedication

m Cost effective

= Minimal resource requirements from Producer

m NO capital risk to Producer
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CLAIMS
What is claimed is:
1. An optimization process comprising:
choosing a natural gas liquids (NGL) recovery rate;
sizing a plurality of process equipment for the NGL recovery rate;
developing a first project estimate based on the size of the process equipment; and
entering an iterative loop comprising:
incrementing the NGL recovery rate;
sizing a plurality of process equipment for the incremented NGL recovery rate;
developing a second project estimate based on the size of the process equipment;
comparing the first project estimate to the second project estimate;
if the second project estimate is better than the first project estimate, saving the
second project estimate as the first project estimate and repeating the loop; and
if the second project estimate is not better than the first project estimate, using the

first project estimate as an optimized solution.
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Holloman Corporation

Case Naméf

1
2] s
3 S Calgary, Alberta Unit L | e B
4 CANADA g Cacwaer o -
o Dateime: SN
o : . | |
7| Workbook: Case (Main)
8
—1% Material Streams
11| Name Bottoms Qverhead Apache Inlet 1 Inlet C3
112} Vapour Fraction 0.0000 1.0000 0.9838 0.9392 1.0000
13| Temperature (F) 202.6 4.011 104.0 * 45.00 * -5.059
| 14| Pressure (psig) 340.0 330.0 3400 ¢ 335.0 20.00 *
15| Molar Flow (MMSCFD) 1.119 15.88 17.00 * 17.00 2717 *
| 16] Mass Flow (Ib/hr) 7947 7.254e+04 8.049e+04 8.049e+04 1.316e+04
| 17] Liquid Volume Flow (USGPM) 25.84 192.3 2181 218.1 51.86
18] Heat Flow (Btu/hr) -8.443e+06 -2.577e+08 -2.639e+08 -2.658e+08 -1.378e+07
19} Name Comp Disc Cool Disc JT1 Out Cond to Suct 1 Disc
20 Vapour Fraction 1.0000 0.0000 * 0.1647 1.0000 * 1.0000
21| Temperature (F) 158.3 120.0 * 89.32 -5.059 115.2
22| Pressure (psig) 235.3 230.3 150.3 20.00 1353 *
23] Molar Flow (MMSCFD) 3.255 3.255 3.255 2.719 2.717
24] Mass Flow (Ib/hr) 1.576e+04 1.576e+04 1.576e+04 1.316e+04 1.316e+04
25] Liguid Volume Flow (USGPM) 62.12 62.12 62.12 51.89 51.86
E Heat Flow (Btu/hr) -1.570e+07 -1.794e+07 -1.794e+07 -1.379e+07 -1.327e+07
27} Name Econ Vap Econ Lig 2 Suct Econ Vap Recy To Cond
28] Vapour Fraction 1.0000 0.0000 1.0000 1.0000 0.3271
29] Temperature (F) 89.32 89.32 1104 89.32 1.717
30| Pressure (psig) 150.3 * 150.3 135.3 150.3 25.00 *
31] Molar Flow (MMSCFD) 0.5377 * 2.719 3.255 0.5362 2.719
z Mass Flow (Ib/hr) 2604 1.316e+04 1.576e+04 2596 1.316e+04
[33] Liquid Volume Flow (USGPM) 10.26 51.89 62.12 10.23 51.89
34] Heat Flow (Btu/hr) -2.661e+06 -1.529e+07 -1.593e+07 -2.653e+06 -1.529e+07
35] Name Residue To Tanks Cool to Tks 2 3
36| Vapour Fraction 1.0000 0.0000 0.0000 0.9986 1.0000
37| Temperature (F) 97.39 120.0 * 120.9 1040 * 104.0
38] Pressure (psig) 325.0 635.3 * 200.3 * 685.3 * 685.3
39] Molar Flow (MMSCFD) 15.88 1.119 1.119 50.00 - 49.93
40| Mass Flow (Ib/hr) 7.254e+04 7947 7947 2.291e+05 2.286e+05
[41] Liquid Volume Flow (USGPM) 192.3 25.84 25.84 612.3 610.7
42} Heat Flow (Btu/hr) -2.5658e+08 -8.862e+06 -8.862e+06 -8.005e+08 -7.995e+08
43| Name 4 Acid Gas In Acid Gas 1 Out AG2In AG 2 Out
44| Vapour Fraction 0.0000 1.0000 1.0000 0.9514 1.0000
45| Temperature (F) 104.0 120.0 * 310.0 1200 * 387.2
46| Pressure (psig) 685.3 4.304 * 35.30 * 30.30 2853 *
47| Molar Flow (MMSCFD) 0.06827 0.1056 * 0.1056 0.1056 0.1056
48] Mass Flow (Ib/hr) 530.8 413.0 413.0 413.0 413.0
49 Liquid Volume Flow (USGPM) 1.511 1.020 1.020 1.020 1.020
50] Heat Flow (Btuthr) -9.131e+05 -7.377e+05 -7.186e+05 -7.485e+05 -7.125e+05
51| Name AG3in AG 3 Out Gin G Out 3in
52| Vapour Fraction 0.9203 0.9461 0.6175 0.2829 0.0000
53] Temperature (F) 120.0 * 215.3 45.00 * 36.55 23.00 *
154 Pressure (psig) 280.3 635.3 * 680.3 * 675.3 45.30 *
55| Molar Flow (MMSCFD) 0.1056 0.1056 66.00 * 66.00 11.47
| 56] Mass Flow (Ib/hr) 413.0 413.0 3.025e+05 3.025e+05 5.554e+04
57| Liquid Volume Flow (USGPM) 1.020 1.020 808.2 808.2 218.9
58] Heat Flow (Btu/hr) -7.585e+05 -7.466e+05 -1.072e+09 -1.082e+09 -6.694e+07
59
60}
61
| 62
63
o4 ,
65
66! Hyprotech Ltd. — — 1 Page 10f5 |
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L Case Name: ~ (EENEENGGEENEEEEY
| 2 | Holloman Corporation y ERENR: R -
3 | o — Calgary, Alberta ‘UnitSet: “ :
4 g- CANADA S - - -
n DateTime: - (NG
o AR -
7] Workbook: Case (Main) (continued)
8
1—90- Material Streams
11| Name 3 out Acid Gas Treated Product Pipe in Pipe out
12| Vapour Fraction 1.0000 * 1.0000 0.0000 0.9986 0.9986
(13| Temperature (F) 19.08 100.0 * 111.8 104.0 * 104.0 *
—1_4- Pressure (psig) 40.30 5.304 1853 * 685.3 * 684.8
75] Molar Flow (MMSCFD) 11.47 0.1030 1.016 50.00 * 50.00
E Mass Flow (ib/hr) 5.554e+04 446.4 7501 2.291e+05 2.291e+05
17| Liquid Volume Flow (USGPM) 218.9 1.100 2474 612.3 612.3
E Heat Flow (Btu/hr) -5.779e+07 -1.083e+06 -7.77%e+06 -8.005e+08 -8.004e+08
;—z Compositions
21| Name ] Bottoms Overhead Apache Inlet 1 Inlet C3
22] Comp Mole Frac (H2S) 0.0421 0.0327 0.0333 * 0.0333 0.0000 *
23] Comp Mole Frac (Nitrogen) 0.0000 0.0058 0.0054 * 0.0054 0.0000 *
24] Comp Mole Frac (CO2) 0.0500 0.8359 0.7842 * 0.7842 0.0000 *
E Comp Mole Frac (Methane) 0.0000 0.0558 0.0521 + 0.0521 0.0000 *
26f Comp Mole Frac (Ethane) 0.0281 0.0348 0.0343 * 0.0343 0.0000 *
271 Comp Mole Frac (Propane) 0.1728 0.0313 0.0406 * 0.0406 1.0000 *
28] Comp Mole Frac (i-Butane) 0.0789 0.0022 0.0072 ~ 0.0072 0.0000 *
201 Comp Mole Frac (n-Butane) 0.2388 0.0015 0.0171 + 0.0171 0.0000 *
130} Comp Mole Frac (i-Pentane) 0.0887 0.0000 0.0058 * 0.0058 0.0000 *
131] Comp Mole Frac (n-Pentane) 0.0866 0.0000 0.0057 * 0.0057 0.0000 *
32] Comp Mole Frac (n-Hexane) 0.1063 0.0000 0.0070 * 0.0070 0.0000 *
33) Comp Mole Frac (n-Octane) 0.1077 0.0000 0.0071 * 0.0071 0.0000 *
34| Comp Mole Frac (H20) 0.0000 0.0000 0.0000 * 0.0000 0.0000 *
35] Name Comp Disc Cool Disc JT1 Out Cond to Suct 1 Disc
36] Comp Mole Frac (H2S) 0.0000 0.0000 * 0.0000 0.0000 0.0000
37} Comp Mole Frac (Nitrogen) 0.0000 0.0000 * 0.0000 0.0000 0.0000
38] Comp Mole Frac (CO2) 0.0000 0.0000 * 0.0000 0.0000 0.0000
39) Comp Mole Frac (Methane) 0.0000 0.0000 * 0.0000 0.0000 0.0000
140] Comp Mole Frac (Ethane) 0.0000 0.0000 * 0.0000 0.0000 0.0000
[41] Comp Mole Frac (Propane) 1.0000 1.0000 * 1.0000 1.0000 1.0000
42 Comp Mole Frac (i-Butane) 0.0000 0.0000 * 0.0000 0.0000 0.0000
43} Comp Mole Frac (n-Butane) 0.0000 0.0000 * 0.0000 0.0000 0.0000
| 44) Comp Mole Frac (i-Pentane) 0.0000 0.0000 * 0.0000 0.0000 0.0000
45} Comp Mole Frac (n-Pentane) 0.0000 0.0000 * 0.0000 0.0000 0.0000
48] Comp Mole Frac (n-Hexane) 0.0000 0.0000 * 0.0000 0.0000 0.0000
47| Comp Mole Frac (n-Octane) 0.0000 0.0000 * 0.0000 0.0000 0.0000
48] Comp Mole Frac (H20) 0.0000 0.0000 * 0.0000 0.0000 0.0000
49] Name Econ Vap Econ Lig 2 Suct Econ Vap Recy To Cond
50| Comp Mole Frac (H2S) 0.0000 * 0.0000 0.0000 0.0000 0.0000
| 511 Comp Mole Frac (Nitrogen) 0.0000 * 0.0000 0.0000 0.0000 0.0000
52| Comp Mole Frac (CO2) 0.0000 * 0.0000 0.0000 0.0000 0.0000
153f Comp Mole Frac (Methane) 0.0000 * 0.0000 0.0000 0.0000 0.0000
| 54| Comp Mole Frac (Ethane) 0.0000 * 0.0000 0.0000 0.0000 0.0000
55| Comp Mole Frac (Propane) 1.0000 * 1.0000 1.0000 1.0000 1.0000
56] Comp Mole Frac (i-Butane) 0.0000 * 0.0000 0.0000 0.0000 0.0000
57| Comp Mole Frac (n-Butane) 0.0000 * 0.0000 0.0000 0.0000 0.0000
58] Comp Mole Frac (i-Pentane) 0.0000 * 0.0000 0.0000 0.0000 0.0000
59) Comp Mole Frac (n-Pentane) 0.0000 * 0.0000 0.0000 0.0000 0.0000
1601 Comp Mole Frac (n-Hexane) 0.0000 * 0.0000 0.0000 0.0000 0.0000
[61] Comp Mole Frac (n-Octane) 0.0000 * 0.0000 0.0000 0.0000 0.0000
62| Comp Mole Frac (H20) 0.0000 * 0.0000 0.0000 0.0000 0.0000
63
[64]
5]
66] Hyprotech Lid. Page 2 of 5
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L Case Name: SN

2 | Holloman Corporation e - - =

B Calgary, Alberta UnitSet: . dilNR- ' L

4 CANADA - B SR =

O Datermime: * SN

6 ) L

a Workbook: Case (Main) (continued)

8

—195 Compositions

11] - Name Residue To Tanks Cool to Tks 2 3

12| Comp Mole Frac (H28) 0.0327 0.0421 0.0421 0.0240 * 0.0240
13} Comp Mole Frac (Nitrogen) 0.0058 0.0000 0.0000 0.0137 * 0.0137
[14] Comp Mole Frac (CO2) 0.8359 0.0500 0.0500 0.8235 * 0.8241
115 Comp Mole Frac (Methane) 0.0558 0.0000 0.0000 0.0630 * 0.0630
16| Comp Mole Frac (Ethane) 0.0348 0.0281 0.0281 0.0428 * 0.0428
17} Comp Mole Frac (Propane) 0.0313 0.1728 0.1728 0.0131 ~ 0.0131
18] Comp Mole Frac (i-Butane) 0.0022 0.0789 0.0789 0.0042 * 0.0042
18] Comp Mole Frac (n-Butane) 0.0015 0.2388 0.2388 0.0062 * 0.0062
20} Comp Mole Frac (i-Pentane) 0.0000 0.0887 0.0887 0.0036 * 0.0036
21] Comp Mole Frac (n-Pentane) 0.0000 0.0866 0.0866 0.0014 * 0.0013
22} Comp Mole Frac (n-Hexane) 0.0000 0.1063 0.1063 0.0012 * 0.0011
23] Comp Mole Frac (n-Octane) 0.0000 0.1077 0.1077 0.0030 * 0.0025
24{ Comp Mole Frac (H20) 0.0000 0.0000 0.0000 0.0002 * 0.0002
25| Name 4 Acid Gas In Acid Gas 1 Out AG 21n AG 2 Out

[26] Comp Mole Frac (H2S) 0.0255 0.6207 * 0.6207 0.6207 0.6207
27] Comp Mole Frac (Nitrogen) 0.0027 0.0000 * 0.0000 0.0000 0.0000
28] Comp Mole Frac (CO2) 0.4139 0.2931 * 0.2931 0.2931 0.2931
29] Comp Mole Frac (Methane) 0.0148 0.0000 0.0000 0.0000 0.0000
30} Comp Mole Frac (Ethane) 0.0362 0.0000 * 0.0000 0.0000 0.0000
[31] Comp Mole Frac (Propane) 0.0268 0.0000 * 0.0000 0.0000 0.0000
32| Comp Mole Frac (i-Butane) 0.0164 0.0000 * 0.0000 0.0000 0.0000
33] Comp Mole Frac (n-Butane) 0.0313 0.0000 * 0.0000 0.0000 0.0000
134] Comp Mole Frac (i-Pentane) 0.0349 0.0000 * 0.0000 0.0000 0.0000
35] Comp Mole Frac (n-Pentane) 0.0162 0.0000 * 0.0000 0.0000 0.0000
36 Comp Mole Frac (n-Hexane) 0.0312 0.0000 - 0.0000 0.0000 0.0000
37] Comp Mole Frac (n-Octane) 0.3500 0.0000 * 0.0000 0.0000 0.0000
38| Comp Mole Frac (H20) 0.000t1 0.0862 * 0.0862 0.0862 0.0862
39| Name AG3In AG 3 Out Gln G Out 31In

[40] Comp Mole Frac (H25) 0.6207 0.6207 0.0240 * 0.0240 0.0000 *
41] Comp Mole Frac (Nitrogen) 0.0000 0.0000 0.0137 * 0.0137 0.0000 *
[42] Comp Moie Frac (CO2) 0.2931 0.2931 0.8235 * 0.8235 0.0000 *
43| Comp Mole Frac (Methane) 0.0000 0.0000 0.0630 * 0.0630 0.0000 *
441 Comp Mole Frac (Ethane) 0.0000 0.0000 0.0428 * 0.0428 0.0000 *
45| Comp Mole Frac (Propane) 0.0000 0.0000 0.0131 0.0131 1.0000 *
46| Comp Mole Frac (i-Butane) 0.0000 0.0000 0.0042 * 0.0042 0.0000 *
47] Comp Mole Frac (n-Butane) 0.0000 0.0000 0.0062 * 0.0062 0.0000 *
48| Comp Mole Frac (i-Pentane) 0.0000 0.0000 0.0036 * 0.0036 0.0000 *
49| Comp Mole Frac (n-Pentane) 0.0000 0.0000 0.0014 * 0.0014 0.0000 *
50| Comp Mole Frac (n-Hexane) 0.0000 0.0000 0.0012 * 0.0012 0.0000 *
51 Comp Mole Frac (n-Octane) 0.0000 0.0000 0.0030 - 0.0030 0.0000 *
52| Comp Mole Frac (H20) 0.0862 0.0862 0.0002 * 0.0002 0.0000 *
53
B
55
56

57
B
59}

60
o1
62

63
o4

65
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1 Case Name: RSP

2 | : Holloman Corporation St = s T - A i

3 | — Calgary, Alberta " Unit Sety - e : =

4 W CANADA pe IO G

5] DaterTme: QU

6 |

7. Workbook: Case (Main) (continued)

8

% Compositions

11} Name 3 out Acid Gas Treated Product Pipe in Pipe out

[12] Comp Mole Frac (H2S) 0.0000 0.4568 0.0000 0.0240 * 0.0240
13| Comp Mole Frac (Nitrogen) 0.0000 0.0000 0.0000 0.0137 * 0.0137
[ 14] Comp Mole Frac (CO2) 0.0000 0.5432 0.0000 0.8235 * 0.8235
15| Comp Mole Frac (Methane) 0.0000 0.0000 0.0000 0.0630 * 0.0630
| 16] Comp Mole Frac (Ethane) 0.0000 0.0000 0.0309 0.0428 * 0.0428
17] Comp Mole Frac (Propane) 1.0000 0.0000 0.1903 0.0131 * 0.0131
18] Comp Mole Frac (i-Butane) 0.0000 0.0000 0.0869 0.0042 * 0.0042
| 19} Comp Mole Frac (n-Butane) 0.0000 0.0000 0.2630 0.0062 * 0.0062
20| Comp Mole Frac (i-Pentane) 0.0000 0.0000 0.0977 0.0036 * 0.0036
21| Comp Mole Frac (n-Pentane) 0.0000 0.0000 0.0954 0.0014 * 0.0014
122f Comp Mole Frac (n-Hexane) 0.0000 0.0000 0.1171 0.0012 * 0.0012
23] Comp Mole Frac (n-Octane) 0.0000 0.0000 0.1186 0.0030 * 0.0030
24| Comp Mole Frac (H20) 0.0000 0.0000 0.0000 0.0002 * 0.0002
25

™ Energy Streams

27| Name Rebotier Q Cond Q Refrig1 Q Comp2 Q Cond Q1

28] Heat Flow (Btuthr) 1.152e+06 1.469e+06 5.158e+05 2.302e+05 1.500e+06
29] Name AG Comp Q AG Cool 1 AG 2 Cool AG 2 Comp Q AG3 Comp Q

30| Heat Flow (Btu/hr) 1.913e+04 2.984e+04 4.604e+04 3.595e+04 1.194e+04
311 Name Pipe Q

32| Heat Fiow (Btu/hr) -4892

33 .

” Unit Ops

35 Operation Name Operation Type Feeds Products lgnored Calc. Level

36, 1 Bottoms

37] NGL Stabilizer Distillation Reboiler Q Overhead No 2500 -
38 Cond Q

39 Acid Gas 1 Out AG2In

” E-102 Cooler AG Cool 1 No 500.0
41 AG 2 Out AG3in

2 E-103 Cooler AG 2 Cool No 500.0
43} RCY-1 Recycle Cond to Suct Inlet C3 No 3500 *
44] RCY-2 Recycle Econ Vap Recy Econ Vap No 3500 *

V 2

= MiX-101 Mixer Ecqn ap Suet No 500.0 *
46 1 Disc

47} JTValve1 Valve Cool Disc JT1 Qut No 5000 -
48| VLV-101 Valve Econ Lig To Cond No 500.0 *
49y VLV-100 Valve To Tanks Cool to Tks No 500.0 *
50 Apache Iniet 1

1 E-101 Heat Exchanger Overhead Residue No 500.0
52 Gin G Qut

53 Cond Dummy Heat Exchanger 3N 3 out No 500.0
54{ Condenser Air cooler Comp Disc Cool Disc No 500.0 *
55] AC-100 Air cooler Bottoms To Tanks No 500.0 *
56 . Inlet C3 1 Disc

= Refrig Comp Compressor Refrig Q No 500.0
58 2 Suct Comp Disc
— K-1 *
. 00 Compressor Comp2 Q No 500.0
60 Acid Gas in Acid Gas 1 Out

o1 K-101 Compressor AG Comp Q No 500.0
62 AG 2In AG 2 Out

P K-102 Compressor AG 2 Comp Q No 500.0
64] c AG 3 In AG 3 Out N
p K-103 Compressor AG 3 Comp Q No 500.0
66] Hyprotech Ltd. ’ Page 4 of §
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Holloman Corporation
Calgary, Alberta
CANADA

Case Name: - SN,

~ UnitSet: -

* DateTirme:

Workbook: Case (Main) (continued)

Unit Ops

Operation Name

Qperation Type

Feeds

Products

Ignored

~ Calc, Level

V-100

Separator

JT1 Out

Econ Lig
Econ Vap Recy

No

500.0 *

V-101

Separator

4
3

No

500.0 *

E-100

Heater

To Cond
Cond Q1

Cond to Suct

No

500.0 *

SET-1

Set

No

500.0 *

ADJ-1

Adjust

No

3500

X-100

Component Splitter

Cool to Tks

Acid Gas
Treated Product

No

500.0 *

PIPE-100

Pipe Segment

Pipe in

Pipe out
Pipe Q

No

500.0 *

Hyprotech Lid.
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Licensed to: Holloman Corporation

o Gase Name:
12§ ‘ Holloman Corporation : -
3 | Calgary, Alberta Unit Set:.-

p W CANADA s

1

7] ‘Workbook: Case (Main)

8 :

795 Material Streams

11] Name Bottoims Overhead “Apache Inlet 1 Inlet C3

12} Vapour Fraction 0.0000 1.0000 0.9874 0.9286 1.0000
13| Temperature (F) 290.7 22.77 104.0 * 60.00 * 19.08
14| Pressure (psig) 600.0 590.0 6856.3 * 680.3 40.30 *
|15/ Molar Flow (MMSCFD) 1.139 18.86 20.00 * 20.00 3415+
18] Mass Flow (Ib/hr) 7552 7.780e+04 8.535e+04 8.535e+04 1.653e+04
17| Liquid Volume Flow (USGPM) 25.83 232.2 258.0 258.0 65.17
E Heat Flow (Btu/hr) -7.411e+06 -2.683e+08 -2.741e+08 -2.760e+08 -1.721e+07
19] Name Comp Disc Cool Disc JT1 Out Cond to Suct 1 Disc

|20f Vapour Fraction 1.0000 0.0000 * 0.1647 1.0000 * 1.6000
j21) Temperature (F) 149.0 120.0 * 89.32 19.08 103.8
22| Pressure (psig) 235.3 230.3 150.3 40.30 1353 *
23| Molar Flow (MMSCFD) 4.087 4.087 4.087 3413 3.415
_2-2 Mass Flow (Ib/hr) 1.979e+04 1.979e+04 1.979e+04 1.653e+04 1.653e+04
25| Liquid Volume Flow (USGPM) 77.99 77.99 77.99 65.15 65.17
26§ Heat Fiow (Btu/hr) -1.981e+07 -2.253e+07 -2.253e+07 -1.720e+07 -1.676e+07
27| Name Econ Vap Econ Lig 2 Suct Econ Vap Recy To Cond

28, Vapour Fraction 1.0000 0.0000 1.0000 1.0000 0.2603
29| Temperature (F) 89.32 89.32 100.8 89.32 23.95
30{ Pressure (psig) 150.3 * 150.3 135.3 150.3 45.30 *
z Molar Flow (MMSCFD) 0.6717 * 3413 4.087 0.6732 3.413
32| Mass Flow (tb/hr) 3253 1.653e+04 1.979e+04 3260 1.653e+04
133 Liquid Volume Flow (USGPM) 12.82 65.15 77.99 12.85 65.15
34| Heat Flow (Btu/hr) -3.324e+06 -1.920e+07 -2.009e+07 -3.331e+06 -1.920e+07
35| Name Residue To Tanks Cool to Tks 2 3

36 Vapour Fraction 1.0000 0.0000 0.0000 0.9986 1.0000
37 Temperature (F) 87.48 120.0 * 120.5 104.0 * 104.0
38} Pressure (psig) 585.0 6353 * 200.3 * 685.3 * 685.3
39/ Molar Flow (MMSCFD) 18.86 1.139 1.139 50.00 * 49.93
E Mass Flow (Ib/hr) 7.780e+04 7552 7552 2.291e+05 2.286e+05
[41] Liquid Volume Flow (USGPM) 232.2 25.83 25.83 612.3 610.7
42| Heat Flow (Btu/hr) -2.663e+08 -8.371e+06 -8.371e+06 -8.005e+08 -7.995e+08
43} Name 4 Acid Gas In Acid Gas 1 Out AG2In AG 2 Out

44| Vapour Fraction 0.0000 1.0000 1.0000 0.9514 1.0000
45| Temperature (F) 104.0 120.0 * 310.0 120.0 - 387.2
48] Pressure (psig) 685.3 4304 * 35.30 * 30.30 2853
|47] Molar Flow (MMSCFD) 0.06827 0.1056 * 0.1056 0.1056 0.1056
48] Mass Flow (Ib/hr) 530.8 413.0 413.0 413.0 4130
49} Liquid Volume Flow (USGPM) 1.511 1.020 1.020 1.020 1.020
; Heat Flow (Btu/hr) -9.131e+05 -7.377e+05 -7.186e+05 -7.485e+05 -7.125e+05
51] Name AG3In AG 3 Out Gln G Out 3in

52| Vapour Fraction 0.9203 0.9461 0.6175 0.2829 0.0000
53] Temperature (F) 1200 * 215.3 45.00 * 36.55 23.00 *
54| Pressure (psig) 280.3 635.3 * 680.3 * 675.3 45,30 *
55| Molar Flow (MMSCFD) 0.1056 0.1056 66.00 * 66.00 11.47 *
56| Mass Flow (b/hr) 413.0 413.0 3.025e+05 3.025e+05 5.554e+04
57| Liquid Volume Flow (USGPM) 1.020 1.020 808.2 808.2 218.9
58] Heat Flow (Btu/hr) -7.585e+05 -7.466e+05 -1.072e+09 -1.082e+09 -6.694e+07
59

60}

61]

62 ]

63

—Gi

65 _
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1] Case Name: (NN

| 2 | Holloman Corporation -

3 | Calgary, Alberta UnitSet.. . IS

4 CANADA e e

';‘ DatgLI imé: e

5] . ..

7 “Workbook: Case (Main) (continued)

8 .

% Material Streams

11} Name 3 out Acid Gas Treated Product Pipe in Pipe out

12| Vapour Fraction 1.0000 * 1.0000 0.0000 0.9986 0.9986
_1? Temperature (F) 19.08 100.0 * 118.6 104.0 * 1040 *
E Pressure (psig) 40.30 5.304 * 1853 * 685.3 * 684.8
15| Molar Flow (MMSCFD) 11.47 0.02943 1.110 50.00 ~ 50.00
16| Mass Flow (b/hr) 5.554e+04 141.2 7411 2.291e+05 2.291e+05
7] Liquid Volume Flow (USGPM) 2189 0.3421 25.49 1 612.3 612.3
_1;!— Heat Flow (Btu/hr) -5.779e+07 -5.301e+05 -7.841e+06 -8.005e+08 -8.004e+08
%g— Compositions

21{ Name Bottoms Overhead Apache Inlet 1 inlet C3

22| Comp Mole Frac (H2S) 0.0008 0.0004 0.0004 * 0.0004 0.0000 *
23] Comp Mole Frac (Nitrogen) 0.0000 0.0162 0.0153 * 0.0153 0.0000 *
24| Comp Mole Frac (CO2) 0.0250 0.6975 0.6592 * 0.6592 0.0000 *
2—5 Comp Mole Frac (Methane) 0.0000 0.1922 0.1813 * 0.1813 0.0000 *
i@ Comp Mole Frac (Ethane) 0.0613 0.0620 0.0620 * 0.0620 0.0000 *
27§ Comp Mole Frac (Propane) 0.2670 0.0275 0.0411 * 0.0411 1.0000 *
128 Comp Mole Frac (i-Butane) 0.0836 0.0017 0.0064 * 0.0064 0.0000 *
29| Comp Mole Frac (n-Butane) 0.2751 0.0024 0.0179 * 0.0179 0.0000 *
30] Comp Mole Frac (i-Pentane) 0.0697 0.0000 0.0040 * 0.0040 0.0000 *
131 Comp Mole Frac (n-Pentane) 0.0858 0.0000 0.0049 * 0.0049 0.0000 *
32| Comp Mole Frac (n-Hexane) 0.0527 0.0000 0.0030 * 0.0030 0.0000 *
33] Comp Mole Frac (n-Octane) 0.0790 0.0000 0.0045 0.0045 0.0000 *
34| Comp Mole Frac (H20) 0.0000 0.0000 0.0000 * 0.0000 0.0000 *
35] Name Comp Disc Cool Disc JT1 Out Cond to Suct 1 Disc

136] Comp Mole Frac (H2S) 0.0000 0.0000 * 0.0000 0.0000 0.0000
37, Comp Mole Frac (Nitrogen) 0.0000 0.0000 * 0.0000 0.0000 0.0000
38 Comp Mole Frac (CO2) 0.0000 0.0000 * 0.0000 0.0000 0.0000
339] Comp Mole Frac (Methane) 0.0000 0.0000 * 0.0000 0.0000 0.0000
1 40] Comp Mole Frac (Ethane) 0.0000 0.0000 * 0.0000 0.0000 0.0000
[41] Comp Mole Frac (Propane) 1.0000 1.0000 * 1.0000 1.0000 1.0000
42| Comp Mole Frac (i-Butane) 0.0000 0.0000 * 0.0000 0.0000 0.0000
43] Comp Mole Frac (n-Butane) 0.0000 0.0000 * 0.0000 0.0000 0.0000
44| Comp Mole Frac (i-Pentane) 0.0000 0.0000 * 0.0000 0.0000 0.0000
 45] Comp Mole Frac (n-Pentane) 0.0000 0.0000 * 0.0000 0.0000 0.0000
46/ Comp Mole Frac (n-Hexane) 0.0000 0.0000 * 0.0000 0.0000 0.0000
1471 Comp Mole Frac (n-Octane) 0.0000 0.0000 * 0.0000 0.0000 0.0000
48] Comp Mole Frac (H20) 0.0000 0.0000 * 0.0000 0.0000 0.0000
49! Name " Econ Vap Econ Liq 2 Suct Econ Vap Recy To Cond

_.‘S_oq Comp Mole Frac (H2S) 0.0000 * 0.0000 0.0000 0.0000 0.0000
51 Comp Mole Frac (Nitrogen) 0.0000 * 0.0000 0.0000 0.0000 0.0000
52] Comp Mole Frac (CO2) 0.0000 * 0.0000 0.0000 0.0000 0.0000
53] Comp Mole Frac (Methane) 0.0000 * 0.0000 0.0000 0.0000 0.0000
54) Comp Mole Frac (Ethane) 0.0000 * 0.0000 0.0000 0.0000 0.0000
55 Comp Mole Frac (Propane) 1.0000 * 1.0000 1.0000 1.0000 1.0000
56| Comp Mole Frac (i-Butane) 0.0000 * 0.0000 0.0000 0.0000 0.0000
57| Comp Mole Frac (n-Butane) 0.0000 * 0.0000 0.0000 0.0000 0.0000
58] Comp Mole Frac (i-Pentane) 0.0000 * 0.0000 0.0000 0.0000 0.0000
58] Comp Mole Frac (n-Pentane) 0.0000 * 0.0000 0.0000 0.0000 0.0000
60 Comp Mole Frac (n-Hexane) 0.0000 * 0.0000 0.0000 0.0000 0.0000
61| Comp Mole Frac (n-Octane) 0.0000 * 0.0000 0.0000 0.0000 0.0000
62] Comp Mole Frac (H20}) 0.0000 * 0.0000 0.0000 0.0000 0.0000
634
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Holloman Corporation
Calgary, Alberta
CANADA

Case N_aihe: .

Workbook: Case (Main) (continued)

Licensed to: Holloman Corporation

Compositions

11{ Name . Residue To Tanks Cool to Tks 2 3

| 12| Comp Mole Frac (H2S) 0.0004 0.0008 0.0008 0.0240 + 0.0240
13| Comp Mole Frac (Nitrogen) 0.0162 0.0000 0.0000 0.0137 * 0.0137
14| Comp Mole Frac (CO2) 0.6975 0.0250 0.0250 0.8235 * 0.8241
15]  Comp Mole Frac (Methane) 0.1922 0.0000 0.0000 0.0630 * 0.0630
| 16] Comp Mole Frac (Ethane) 0.0620 0.0613 0.0613 0.0428 * 0.0428
17{ Comp Mole Frac(Propane) 0.0275 0.2670 0.2670 0.0131 * 0.0131

[ 18] Comp Mole Frac (i-Butane) 0.0017 0.0836 0.0836 0.0042 * 0.0042

| 19] Comp Mole Frac (n-Butane) 0.0024 0.2751 0.2751 0.0062 * 0.0062
20| Comp Mole Frac (i-Pentane) 0.0000 0.0697 0.0697 0.0036 * 0.0036
21] Comp Mole Frac (n-Pentane) 0.0000 0.0858 0.0858 0.0014 * 0.0013
22{ Comp Mole Frac (n-Hexane) 0.0000 0.0527 0.0527 0.0012 * 0.0011
23] Comp Mole Frac (n-Octane) 0.0000 0.0790 0.0790 0.0030 * 0.0025
24} Comp Mole Frac (H20) 0.0000 0.0000 0.0000 0.0002 * 0.0002
25| Name 4 Acid Gas In Acid Gas 1 Out AG2In AG 2 Qut

126 Comp Mole Frac (H2S) 0.0255 0.6207 * 0.6207 0.6207 0.6207
271 Comp Mole Frac (Nitrogen) 0.0027 0.0000 * 0.0000 0.0000 0.0000
28] Comp Mole Frac (CO2) 0.4139 0.2931 * 0.2931 0.2931 0.2931
29| Comp Mole Frac (Methane) 0.0148 0.0000 * 0.0000 0.0000 0.0000
30| Comp Mole Frac (Ethane) 0.0362 0.0000 0.0000 0.0000 0.0000
31 Comp Mole Frac (Propane) 0.0268 0.0000 * 0.0000 0.0000 0.0000
32 Comp Mole Frac (i-Butane) 0.0164 0.0000 * 0.0000 0.0000 0.0000
33| Comp Mole Frac (n-Butane) 0.0313 0.0000 * 0.0000 0.0000 0.0000
3] Comp Mole Frac (i-Pentane) 0.0349 0.0000 * 0.0000 0.0000 0.0000
35] Comp Mole Frac (n-Pentane) 0.0162 0.0000 * 0.0000 0.0000 0.0000
136/ Comp Mole Frac {n-Hexane) 0.0312 0.0000 * 0.0000 0.0000 0.0000
37| Comp Mole Frac (n-Octane) 0.3500 0.0000 * 0.0000 0.0000 0.0000
38] Comp Mole Frac (H20) 0.0001 0.0862 * 0.0862 0.0862 0.0862
39) Name AG3In AG 3 Out Gin G Out 3in

[40] Comp Mole Frac (H2S) 0.6207 0.6207 0.0240 * 0.0240 0.0000 *
41| Comp Mole Frac (Nitrogen) 0.0000 0.0000 0.0137 * 0.0137 0.0000 *
[42] Comp Mole Frac (CO2) 0.2931 0.2931 08235 * 0.8235 0.0000 *
43| Comp Mole Frac (Methane) 0.0000 0.0000 0.0630 * 0.0630 0.0000 *
44] Comp Mole Frac (Ethane) 0.0000 0.0000 0.0428 * 0.0428 0.0000 *
45| Comp Mole Frac (Propane) 0.0000 0.0000 0.0131 * 0.0131 1.0000 *
46] Comp Mole Frac (i-Butane) 0.0000 0.0000 0.0042 * 0.0042 0.0000 *
47f Comp Mole Frac (n-Butane) 0.0000 0.0000 0.0062 * 0.0062 0.0000 *
48] Comp Mole Frac (i-Pentane) 0.0000 0.0000 0.0036 * 0.0036 0.0000 *
49] Comp Mole Frac (n-Pentane) 0.0000 0.0000 0.0014 * 0.0014 0.0000 *
50| Comp Mole Frac (n-Hexane) 0.0000 0.0000 0.0012 * 0.0012 0.0000 *
51] Comp Mole Frac (n-Octane) 0.0000 0.0000 0.0030 * 0.0030 0.0000 *
52] Comp Mole Frac (H20) 0.0862 0.0862 0.0002 * 0.0002 0.0000 *
53|

54,

Ed

56|

57

| 58]
| 59)

| 50
161]
62
63
 64)

65 _

s6]_Hyprotech Ltd. 3 Page 30f5 |

T PILOT EXHIBIT 2047 PRGE 033
" 9. 3EQUT/CHEVRON v. PILOT - IPR2024-00385




Holloman Corporation
Calgary, Alberta
CANADA

Case Name:.

Unit Set

Workbook: Case (Main) (continued)

Compositions

BlellzllaERzE (e[Sl ]e]~ ]~

Licensed to: Holloman Corporation

Name 3 out Acid Gas Treated Product Pipe in Pipe out
Comp Mole Frac (H2S) 0.0000 0.0315 0.0000 0.0240 * 0.0240
Comp Mole Frac (Nitrogen) 0.0000 0.0000 0.0000 0.0137 * 0.0137
Comp Mole Frac (CO2) 0.0000 0.9685 0.0000 0.8235 * 0.8235
Comp Mole Frac (Methane) 0.0000 0.0000 0.0000 0.0630 * 0.0630
Comp Mole Frac (Ethane) 0.0000 0.0000 0.0629 0.0428 * 0.0428
Comp Mote Frac (Propane) 1.0000 0.0000 0.2740 0.0131 " 0.0131
Comp Mole Frac (i-Butane) 0.0000 0.0000 0.0858 0.0042 * 0.0042
Comp Mole Frac (n-Butane) 0.0000 0.0000 0.2824 0.0062 * 0.0062
Comp Mole Frac (i-Pentane) 0.0000 0.0000 0.0716 0.0036 * 0.0036

21| Comp Mole Frac (n-Pentane) 0.0000 0.0000 0.0881 0.0014 * 0.0014

22| Comp Mole Frac (n-Hexane) 0.0000 0.0000 0.0541 0.0012 * 0.0012

[23] Comp Mole Frac (n-Octane) 0.0000 0.0000 0.0811 0.0030 - 0.0030

24} Comp Mole Frac (H20) 0.0000 0.0000 0.0000 0.0002 * 0.0002

;—2 Energy Streams

27{ Name Reboiler Q Cond Q Refrigl Q Comp2 Q Cond Q1

28] Heat Fiow (Btu/hr) 2.211e+06 1.884e+06 4.437e+05 2.805e+05 2.000e+06

29] Name AG Comp Q ‘AG Cool 1 AG 2 Cool AG 2 Comp Q AG 3 Comp Q

30] Heat Flow (Btu/hr) 1.913e+04 2.984e+04 4.604e+04 3.595e+04 1.194e+04

31] Name Pipe Q

32] Heat Flow (Btu/hr) -4892

33 .

— Unit Ops

34

35 Operation Name Operation Type Feeds Products Ignored Calc. Level

136 1 Bottoms

137f NGL Stabiiizer Distillation Reboiler Q Overhead No 2500 *

38 Cond Q

39 Acid Gas 1 Out AG2In

0 E-102 Cooler AG Cool 1 No 500.0

41 AG 2 Out AG3In

2 E-103 Cooler AG 2 Cool No 500.0

43} RCY-1 Recycle Cond to Suct Inlet C3 No 3500 *

44| RCY-2 Recycle Econ Vap Recy Econ Vap No 3500 -

45 MIX-101 Mixer Econ Vap 2 Suct No 500.0 *

46 1 Disc

47] JTValve1 Valve Cool Disc JT1 Out No 500.0 *

48] VLV-101 Valve Econ Lig To Cond No 500.0 *

49] VLV-100 Valve To Tanks Cool to Tks No 500.0 *

50 Apache Inlet 1 .

o E-101 Heat Exchanger Overhead Residue No 500.0

52 Gin G Out

= Cond Dummy Heat Exchanger 3N 3 out No 500.0

54 Condenser Air cooler Comp Disc Cool Disc No 500.0 *

55| AC-100 Air cooler Bottoms To Tanks No 500.0 -

56 . Inlet C3 1 Disc .

- Refrig Comp Compressor Refrig! Q No 500.0

58 2 Suct Comp Disc .

o K-100 Compressor Comp2 Q No 500.0

60 Acid Gas in Acid Gas 1 Out

o1 K-101 Compressor AG Comp Q No 500.0

62 AG2in AG 2 Out

p K-102 Compressor AG 2 Comp Q No 500.0

64 AG3In AG 3 0O

—— K-103 Compressor ut No 500.0 *

65 AG 3 Comp Q
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Holloman Corporation
Calgary, Alberta
CANADA

Case Name: o

Workbook: Case (Main) (continued)

Unit Ops
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a Case Name: - (N,
| 2 | _ Holloman Corporation : DR et o
3 | Calgary, Alberta ;Uhit'Sét: _ Gl '
4 g—_ CANADA e e A
] DaterTime: - (NG,
6 | _ : ) '
a Workbook: Case (Main)
8
-% Material Streams
11] Name Boftoms Qverhead Apache inlet 1 Inlet C3
[ 12] Vapour Fraction 0.0000 1.0000 1.0000 0.9988 1.0000
13| Temperature (F) 199.4 4617 104.0 * 30.00 * -5.059
| 14 Pressure (psig) 340.0 330.0 340.0 * 335.0 20.00 *
15| Molar Flow (MMSCFD) 0.1763 16.82 17.00 * 17.00 10.88 *
E Mass Flow (Ib/hr) 1153 7.968e+04 8.083e+04 8.083e+04 5.267e+04
17| Liquid Volume Flow (USGPM) 3.894 199.5 203.4 203.4 207.6
18] Heat Flow (Btu/hr) -1.278e+06 -3.025e+08 -3.016e+08 -3.032e+08 -5.518e+07
19] Name Comp Disc Cool Disc JT1 Out Cond to Suct 1 Disc
20{ Vapour Fraction 1.0000 0.0000 * 0.1647 1.0000 * 1.0000
21| Temperature ) 158.3 1200 * 89.32 -5.059 115.2
22] Pressure (psig) 2353 230.3 150.3 20.00 1363 *
23] Molar Flow (MMSCFD) 13.02 13.02 13.02 10.87 10.88
Z Mass Flow (Ib/hr) 6.304e+04 6.304e+04 6.304e+04 5.266e+04 5.267e+04
125] Liquid Votume Flow (USGPM) 248.5 2485 248.5 207.5 207.6
26] Heat Flow (Btu/hr) -6.279e+07 -7.178e+07 -7.178e+07 -5.5169+07 -5.311e+07
271 Name Econ Vap Econ Lig: 2 Suct Econ Vap Recy To Cond
28] Vapour Fraction 1.0000 0.0000 1.0000 1.0000 0.3271
29] Temperature (F) 89.32 89.32 110.4 89.32 1.717
30| Pressure (psig) 150.3 * 150.3 135.3 150.3 25.00 *
31 Molar Fiow (MMSCFD) 2.142 ~ 10.87 13.02 2.145 10.87
132] Mass Flow (Ib/hr) 1.037e+04 5.266e+04 6.304e+04 1.038e+04 5.266e+04
33| Liquid Volume Flow (USGPM) 40.88 207.5 248.5 40.93 207.5
34| Heat Flow (Btu/hr) -1.060e+07 -6.116e+07 -6.371e+07 -1.061e+07 -6.116e+07
35] Name Residue To Tanks Cool to Tks 2 3
36] Vapour Fraction 1.0000 0.0000 0.0000 0.9986 1.0000
37} Temperature (F) 76.45 120.0 * 1204 104.0 * 104.0
38] Pressure (psig) 325.0 6353 * 200.3 - 685.3 * 685.3
39] Molar Flow (MMSCFD) 16.82 0.1763 0.1763 50.00 * 49.93
40| Mass Flow (Ib/hr) 7.968e+04 1153 1153 2.291e+05 2.286e+05
41| Liquid Volume Flow (USGPM) 199.5 3.894 3.894 612.3 610.7
42} Heat Flow (Btu/hr) -3.009e+08 -1.340e+06 -1.340e+06 -8.005e+08 -7.995e+08
43] Name 4 Acid Gas In Acid Gas 1 Out AG2In AG 2 Out
[44] Vapour Fraction 0.0000 1.06000 1.0000 0.9514 1.0000
45| Temperature (F) 104.0 120.0 * 310.0 1200 * 387.2
| 46] Pressure (psig) 685.3 4.304 * 35.30 * 30.30 285.3 *
47| Mofar Flow {MMSCFD) 0.06827 0.1056 * 0.1056 0.1056 0.1056
48/ Mass Flow (Ib/hr) 530.8 413.0 413.0 413.0 413.0
49| Liquid Volume Flow (USGPM) 1.511 1.020 1.020 1.020 1.020
50 Heat Flow (Btu/hr) -9.131e+05 -7.377e+05 -7.186e+05 -7.485e+05 -7.125e+05
511 Name AG3in AG 3 Out Ghn G Out 3In
52} Vapour Fraction 0.9203 0.9461 0.6175 0.2829 0.0000
| 53| Temperature (F) 120.0 * 2153 4500 * 36.55 23.00 *
| 54| Pressure (psig) 280.3 6353 * 680.3 * 675.3 4530 *
| 5] Molar Flow (MMSCFD) 0.1056 0.1056 66.00 * 66.00 11.47
[ 56| Mass Flow (Ib/hr) 413.0 413.0 3.025e+05 3.025e+05 5.554e+04
57, Liquid Volume Flow (USGPM) 1.020 1.020 808.2 808.2 218.9
58] Heat Flow (Btu/hr) -7.585e+05 -7.466e+05 -1.072e+09 -1.082e+09 -6.694e+07
59
60
61
62,
63,
641
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] Case Name: - SN
2 | Holloman Corporation - * e e
3§ Calgary, Alberta _Unit S_gt: i ‘} : ; p
4 CANADA spEr - : i
a DaterTime: . SN
7. Workbook: Case (Main) (continued)
8 .
% Material Streams
11} Name 3 out Acid Gas Treated Product Pipe in Pipe out
12| Vapour Fraction 1.0000 * 1.0000 0.0000 0.9986 0.9986
13| Temperature (F) 19.08 100.0 * 115.4 104.0 * 104.0 *
14| Pressure (psig) 40.30 5.304 * 1853 * 685.3 * 684.8
15| Molar Flow (MMSCFD) 11.47 0.01048 0.1659 50.00 * 50.00
16] Mass Flow (Ib/hr) 5.554e+04 4882 1105 2.281e+05 2.291e+05
17| Liquid Volume Flow (USGPM) 2189 0.1188 3.776 612.3 612.3
18| Heat Flow (Btu/hr) -5.779e+07 -1.653e+05 -1.175e+06 -8.005e+08 -8.004e+08
% Compositions
21§ - Name Bottoms Overhead Apache Inlet 1 inlet C3
22| Comp Mole Frac (H2S) 0.0094 0.0030 0.0031 * 0.0031 0.0000 *
23] Comp Mole Frac (Nitrogen) 0.0000 0.0008 0.0008 * 0.0008 0.0000 *
24§ Comp Mole Frac (CO2) 0.0500 0.9493 0.9400 * 0.9400 0.0000 *
125] Comp Mole Frac (Methane) 0.0000 0.0222 0.0219 * 0.0219 0.0000 *
26] Comp Mole Frac (Ethane) 0.0000 0.0157 0.0156 * 0.0156 0.0000 *
1271 Comp Mole Frac (Propane) 0.2794 0.0088 0.0116 * 0.0116 1.0000 *
28 Comp Mole Frac (i-Butane) 0.1285 0.0002 0.0015 * 0.0015 0.0000 *
29] Comp Mole Frac (n-Butane) 0.2985 0.0001 0.0031 - 0.0031 0.0000 *
30] Comp Mole Frac (i-Pentane) 0.0713 0.0000 0.0007 * 0.0007 0.0000 *
E Comp Mole Frac (n-Pentane) 0.0617 0.0000 0.0006 * 0.0006 0.0000 *
32] Comp Mole Frac (n-Hexane) 0.0482 0.0000 0.0005 * 0.0005 0.0000 *
33 Comp Mole Frac (n-Octane) 0.0550 0.0000 0.0006 * 0.0006 0.0000 *
34| Comp Mole Frac (H20) 0.0000 0.0000 0.0000 * 0.0000 0.0000 *
35] Name Comp Disc Cool Disc JT1 Out Cond to Suct 1 Disc
36| Comp Mole Frac (H2S) 0.0000 0.0000 * 0.0000 0.0000 0.0000
37] Comp Mole Frac (Nitrogen) 0.0000 0.0000 * 0.0000 0.0000 0.0000
38] Comp Mole Frac (CO2) 0.0000 0.0000 * 0.0000 0.0000 0.0000
39| Comp Mole Frac (Methane) 0.0000 0.0000 * 0.0000 0.0000 0.0000
40] Comp Mole Frac (Ethane) 0.0000 0.0000 * 0.0000 0.0000 0.0000
[41] Comp Mole Frac (Propane) 1.0000 1.0000 * 1.0000 1.0000 1.0000
42| Comp Mole Frac (i-Butane) 0.0000 0.0000 * 0.0000 0.0000 0.0000
[43] Comp Mole Frac (n-Butane) 0.0000 0.0000 * 0.0000 0.0000 0.0000
4] Comp Mole Frac (i-Pentane) 0.0000 0.0000 * 0.0000 0.0000 0.0000
45} Comp Mole Frac (n-Pentane) 0.0000 0.0000 * 0.0000 0.0000 0.0000
46| Comp Mole Frac (n-Hexane) 0.0000 0.0000 * 0.0000 0.0000 0.0000
47] Comp Mole Frac (n-Octane) 0.0000 0.0000 * 0.0000 0.0000 0.0000
48{ Comp Mole Frac (H20) 0.0000 0.0000 * 0.0000 0.0000 0.0000
43 Name Econ Vap Econ Lig 2 Suct Econ Vap Recy To Cond
[50] Comp Mole Frac (H2S) 0.0000 * 0.0000 0.0000 0.0000 0.0000
51 Comp Mole Frac (Nitrogen) 0.0000 * 0.0000 0.0000 0.0000 0.0000
52| Comp Mole Frac (CO2) 0.0000 * 0.0000 0.0000 0.0000 0.0000
53] Comp Mole Frac (Methane) 0.0000 * 0.0000 0.0000 0.0000 0.0000
54| Comp Mole Frac (Ethane) 0.0000 * 0.0000 0.0000 0.0000 0.0000
| 55 Comp Mole Frac (Propane) 1.0000 * 1.0000 1.0000 1.0000 1.0000
| 56| Comp Mole Frac (i-Butane) 0.0000 * 0.0000 0.0000 0.0000 0.0000
| 57] Comp Mole Frac (n-Butane) 0.0000 * 0.0000 0.0000 0.0000 0.0000
58] Comp Mole Frac (i-Pentane) 0.0000 * 0.0000 0.0000 0.0000 0.0000
| 59] Comp Mole Frac (n-Pentane) 0.0000 0.0000 0.0000 0.0000 0.0000
60| Comp Mole Frac (n-Hexane) 0.0000 * 0.0000 0.0000 0.0000 0.0000
[ 61] Comp Mole Frac (n-Octane) 0.0000 * 0.0000 0.0000 0.0000 0.0000
62| Comp Mole Frac (H20) 0.0000 * 0.0000 0.0000 0.0000 0.0000
63
 64]
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N Case Name: - (NN
[ 2 | Holloman Corporation o ORI B :
3 ] Calgary, Alberta UnitSet. - § i
4 CANADA T S T
i  DatelTime: _ "
o : . . |
7| Workbook: Case (Main) (continued)
8
—193 Compositions
11] Name Residue To Tanks Cool to Tks 2 , 3
12| Comp Mole Frac (H2S) 0.0030 0.0094 0.0094 0.0240 * 0.0240
13] Comp Mole Frac (Nitrogen) 0.0008 0.0000 0.0000 0.0137 * 0.0137
E Comp Mole Frac (CO2) 0.9493 0.0500 0.0500 0.8235 * 0.8241
15| Comp Mole Frac (Methane) 0.0222 0.0000 0.0000 0.0630 * 0.0630
186/ Comp Mole Frac (Ethane) 0.0157 0.0000 0.0000 0.0428 - 0.0428
17| Comp Mole Frac (Propane) 0.0088 0.2794 0.2794 0.0131 * 0.0131
18] Comp Mole Frac (i-Butane) 0.0002 0.1265 0.1265 0.0042 * 0.0042
19 Comp Mole Frac (n-Butane) 0.0001 0.2985 0.2985 0.0062 * 0.0062
20| Comp Mole Frac (i-Pentane) 0.0000 0.0713 0.0713 0.0036 * 0.0036
21| Comp Mole Frac (n-Pentane) 0.0000 0.0617 0.0617 0.0014 * 0.0013
122f Comp Mole Frac (n-Hexane) 0.0000 0.0482 0.0482 0.0012 * 0.0011
23] Comp Mole Frac (n-Octane) 0.0000 0.0550 0.0550 0.0030 * 0.0025
24| Comp Mole Frac (H20) 0.0000 0.0000 0.0000 0.0002 * 0.0002
25| Name 4 Acid Gas In Acid Gas 1 Out AG21n AG 2 Out
1261 Comp Mole Frac (H2S) 0.0255 0.6207 * 0.6207 0.6207 0.6207
27| Comp Mole Frac (Nitrogen) 0.0027 0.0000 * 0.0000 0.0000 0.0000
128/ Comp Mole Frac (CO2) 0.4139 0.2931 * 0.2931 0.2931 0.2931
20 Comp Mole Frac (Methane) 0.0148 0.0000 * 0.0000 0.0000 0.0000
30] Comp Mole Frac (Ethane) 0.0362 0.0000 * 0.0000 0.0000 0.0000
z Comp Mole Frac (Propane) 0.0268 0.0000 * 0.0000 0.0000 0.0000
32| Comp Mole Frac (i-Butane) 0.0164 0.0000 * 0.0000 0.0000 0.0000
331 Comp Mole Frac (n-Butane) 0.0313 0.0000 * 0.0000 0.0000 0.0000
134] Comp Mole Frac (i-Pentane) 0.0349 0.0000 * 0.0000 0.0000 0.0000
35] Comp Mole Frac (n-Pentane) 0.0162 0.0000 * 0.0000 0.0000 0.0000
36| Comp Mole Frac (n-Hexane) 0.0312 0.0000 * 0.0000 0.0000 0.0000
37] Comp Mole Frac (n-Octane) 0.3500 0.0000 * 0.0000 0.0000 0.0000
38] Comp Mole Frac (H20) 0.0001 0.0862 * 0.0862 0.0862 0.0862
39] Name AG3In AG 3 Out Gin G Out 3mn
40] Comp Mole Frac (H2S) 0.6207 0.6207 0.0240 - 0.0240 0.0000 *
[41] Comp Mole Frac (Nitrogen) 0.0000 0.0000 0.0137 * 0.0137 0.0000 *
[42] Comp Mole Frac (CO2) 0.2931 0.2931 0.8235 * 0.8235 0.0000 *
431 Comp Mole Frac (Methane) 0.0000 0.0000 0.0630 * 0.0630 0.0000 *
[ 44) Comp Mole Frac (Ethane) 0.0000 0.0000 0.0428 * 0.0428 0.0000 *
45| Comp Mole Frac (Propane) 0.0000 0.0000 0.0131 * 0.0131 1.0000 *
46| Comp Mole Frac (i-Butane) 0.0000 0.0000 0.0042 * 0.0042 0.0000 *
[47] Comp Mole Frac (n-Butane) 0.0000 0.0000 0.0062 * 0.0062 0.0000 *
48] Comp Mole Frac (i-Pentane) 0.0000 0.0000 0.0036 * 0.0036 0.0000 *
49] Comp Mole Frac (n-Pentane) 0.0000 0.0000 0.0014 * 0.0014 0.0000 *
150 Comp Mole Frac (n-Hexane) 0.0000 0.0000 0.0012 * 0.0012 0.0000 *
51] Comp Mole Frac (n-Octane) 0.0000 0.0000 0.0030 * 0.0030 0.0000 *
52| Comp Mole Frac (H20) 0.0862 0.0862 0.0002 * 0.0002 0.0000 *
53
54
55
56
57
58]
| 59]
 60]
 61]
 62]
63
o4
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1] Case Name: @ .

[ 2 | Holloman Corporation o R

3 S A— Calgary, Alberta “Unit Set:: S i

p g—' CANADA e e

A Date/Time: (D

o - _ ' |

7] Workbook: Case (Main) (continued)

8

9 .

m Compositions

11] Name 3 out Acid Gas Treated Product Pipe in Pipe out

[ 12 Comp Mole Frac (H2S) 0.0000 0.1584 0.0000 0.0240 * 0.0240
13| Comp Mole Frac (Nitrogen) 0.0000 0.0000 0.0000 0.0137 * 0.0137
14] Comp Mole Frac (CO2) 0.0000 0.8416 0.0000 0.8235 * 0.8235
15} Comp Mole Frac (Methane) 0.0000 0.0000 0.0000 0.0630 * 0.0630
16| Comp Mole Frac (Ethane) 0.0000 0.0000 0.0000 0.0428 * 0.0428
17| Comp Mole Frac (Propane) 1.0000 0.0000 0.2970 0.0131 * 0.0131
18] Comp Mole Frac (i-Butane) 0.0000 0.0000 0.1345 0.0042 * 0.0042
19|  Comp Mole Frac (n-Butane) 0.0000 0.0000 0.3174 0.0062 * 0.0062
20| Comp Mole Frac (i-Pentane) 0.0000 0.0000 0.0758 0.0036 * 0.0036
21] Comp Mole Frac (n-Pentane) 0.0000 0.0000 0.0656 0.0014 * 0.0014
22| Comp Mole Frac (n-Hexane) 0.0000 0.0000 0.0512 0.0012 * 0.0012
23] Comp Mole Frac (n-Octane) 0.0000 0.0000 0.0584 0.0030 * 0.0030
24] Comp Mole Frac (H20) 0.0000 0.0000 0.0000 0.0002 * 0.0002
25

% Energy Streams

27} Name Reboiler Q Cond Q Refrigt Q Comp2 Q Cond Q1

28| Heat Flow (Btu/hr) 5.666e+06 6.236e+06 2.065e+06 9.209e+05 6.000e+06
29] Name AG Comp Q AG Cool 1 AG 2 Cool AG 2 Comp Q AG 3 Comp Q

30| Heat Flow (Btu/hr) 1.913e+04 2.984e+04 4.604e+04 3.595e+04 1.194e+04
31] Name Pipe Q

32] Heat Flow (Btu/hr) -4892

33 .

33 Unit Ops

34

35 Operation Name QOperation Type Feeds Products ignored Calc. Levet

 36] 1 Bottoms

37] NGL Stabilizer Distillation Reboiter Q Overhead No 2500 *
38 Cond Q

39 Acid Gas 1 Out AG2In

2 E-102 Cooler AG Cool 1 No 500.0
41 AG 2 Out AG 3 In

] E-103 Cooler AG 2 Cool No 500.0
43f RCY-1 Recycle Cond to Suct Inlet C3 No 3500 *
44] RCY-2 Recycle Econ Vap Recy Econ Vap No 3500 *
45 E V 2 Suct

1 MIX-101 Mixer con vap ue No 5000 *
46 1 Disc

47] JTValvel Valve Cool Disc JT1 Qut No 500.0 *
48] VLV-101 Valve Econ Lig To Cond No 500.0 *
48] VLV-100 Valve To Tanks Cool to Tks No 500.0 *
50 Apache Inlet 1

1 E-101 Heat Exchanger Overhead Residue No 500.0
52 Gin G Qut

— H -
p Cond Dummy eat Exchanger 3 3 out No 500.0
54| Condenser Air cooler Comp Disc Cool Disc No 500.0 *
551 AC-100 Air cooler Bottoms To Tanks No 500.0 *
56 . Inlet C3 1 Disc .
pes Refrig Comp Compressor Refrig! Q No 500.0
58 2 Suct Comp Disc

. K-100 Compressor Comp2 Q No 500.0
60 Acid Gas In Acid Gas 1 Out

o K-101 Compressor AG Comp Q No 500.0
62 AG2In AG 2 Out

o3 K-102 Compressor AG 2 Comp Q No 500.0
64 AG 3 In AG 3 Out

pos K-103 Compressor AG 3 Comp Q No 500.0
66| Hyprotech Ltd. Page 4 o
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Holloman Corporation
Calgary, Atberta
CANADA

Case Name:

Unit Set:

Date[ﬁrﬁe:' ‘

Workbook: Case (Main) (continued)

FEEEERERE

Unit Ops

Operation Name

Operation Type

Feeds

Products

Ignored

Caic. Level

V-100

Separator

JT1 Out

Econ Liq
Econ Vap Recy

No

5000 *

V-101

Separator

4
3

No

500.0 *

E-100

Heater

To Cond
Cond Q1

Cond to Suct

No

5000 *

SET-1

Set

No

500.0 *

ADJ-1

Adjust

No

3500 *

X-100

Component Splitter

Cool to Tks

Acid Gas
Treated Product

No

500.0 *

PIPE-100

Pipe Segment

Pipe in

Pipe out
Pipe Q

No

500.0 *

Hyprotech Lid.
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3 A 1 AC COMBUSTION AR 10 LUBE OL A 150 MY [
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TIFICATION SYSTEM

VALVE NOMENCLATURE

X7V -123-44-00

GENERAL_NOTES

THIS LEGEND SHEET SHOWS THE STANDARD SYMBOLS & PRACTICES FOR

N T TION N PIPING & INSIRUMENYATION DIAGRAMS.  FOR ANY SPECIAL SYMBOL OR
%&E\ITK%\%SDSMS LINE FINISH CODES LINE CONTINUATIO SPECIAL WDDFILR (NCRMAILY BLANK] FUNCTION, SEE 'INSTRUMENT SOCIERY OF AMERICA™ (158} STANDARD
: S51 AND' S5.3. LATESF REVISION
A S £ 900 AN C = COD CONSERVATION CONTINUATION ARROW PIPING CLASS 3
2. FOR INFORMATION ON P|pING SPECIFICATIONS, LINE NUMBERS AND
A 150 ‘"5";‘2“ o mo‘""?s’lm[ H = HEAT CONSERVATION (ore 10} fizimivel END CORNECTION EQUIPMENT NUMBERS, SEE "HOLLOMAN CORPORATION, ENGINEERING
AS 150 ANSI-! VALVE TYPL {LISTED BELOW) SPECIFICATIONS, DESIGN AND CONSYRUCTION OF PIDING SYSTEMS"
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Electronic Patent Application Fee Transmittal

Application Number:

Filing Date:

Title of Invention: NGL Recovery Process
First Named Inventor/Applicant Name: Eric Prim

Filer: Grant Rodolph/Jean Brown
Attorney Docket Number: 2103-00901

Filed as Large Entity

Provisional Filing Fees

Description Fee Code | Quantity| Amount SUB'STS(tg)I in
Basic Filing:
Provisional application filing 1005 1 200 200
Pages:
Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:
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Description Fee Code | Quantity| Amount SUB'STS(tg)I in
Miscellaneous:
Total in USD ($) 200
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Electronic Acknowledgement Receipt

EFS ID: 1788127
Application Number: 60938726
International Application Number:
Confirmation Number: 9990

Title of Invention:

NGL Recovery Process

First Named Inventor/Applicant Name:

Eric Prim

Customer Number:

30652

Filer:

Grant Rodolph/Jean Brown

Filer Authorized By:

Grant Rodolph

Attorney Docket Number: 2103-00901
Receipt Date: 18-MAY-2007
Filing Date:
Time Stamp: 10:28:19
Application Type: Provisional
Payment information:
Submitted with Payment yes
Payment was successfully received in RAM $200
RAM confirmation Number 1511
Deposit Account 501515

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

Charge any Additional Fees required under 37 C.F.R. Section 1.16 and 1.17

File Listing:
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Document

Multi Pages

Number Document Description File Name File Size(Bytes) Part /.zip| (if appl.)
o 2103-00901_ApplicationData
1 Application Data Sheet Sheet.pdf 1006084 no 4
Warnings:
Information:
5 2103-00901_DS|£)eC|f|cat|on.P 563569 yes 14
Multipart Description/PDF files in .zip description
Document Description Start End
Specification 1 13
Claims 14 14
Warnings:
Information:
3 Drawings 2103-00901_Drawings.PDF 2193760 no 42
Warnings:
Information:
4 Fee Worksheet (PTO-06) fee-info.pdf 8085 no 2
Warnings:
Information:
Total Files Size (in bytes): 3771498
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt
similar to a Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see
37 CFR 1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date
shown on this Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions
of 35 U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the
application as a national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt,
in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary
components for an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the
International Application Number and of the International Filing Date (Form PCT/RO/105) will be issued in due
course, subject to prescriptions concerning national security, and the date shown on this Acknowledgement
Receipt will establish the international filing date of the application.
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