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[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. SA- SE 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. 7 A - 7E are process simulation data from the process flow diagram in FIG. 6; 
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[0012) 

[0013) 

and 

[0014) 

process. 

[0015) 

FIG. 8 is another embodiment of a process flow diagram for the NGL recovery process; 

FIGS. 9A - 9E are process simulation data from the process flow diagram in FIG. 8; 

FIGS. IOA - IOV are piping and instrumentation diagrams for the NGL recovery 

DETAILED DESCRIPTION 

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 102A, 

102B, 102C, 102D, 102E described herein may be a single compressor or may contain fewer or 

more compressors than is shown in FIG. 1. 
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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. SA - SE are process simulation data from the 

43764.01/2103.00901 3 
PILOT EXHIBIT 2047 PAGE 010 

SCOUT/CHEVRON v. PILOT - IPR2024-00385



Atty. Docket No. 2103-00901 

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. lOA - lOV 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 
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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 
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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. 

43764.01/2103.00901 7 
PILOT EXHIBIT 2047 PAGE 014 

SCOUT/CHEVRON v. PILOT - IPR2024-00385



00 

Project Benefits 

■ Ability for Producer to recover incremental NGL reserves 

■ Producer is returned a higher quality CO2 stream 

■ Hydrocarbon removal process improves the efficiency of the CO2 miscible flood 

■ Increases Estimated Ultimate Recovery 

■ Value added process 
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Simplified CO2 Process Summary 

CO2 Recycle 
Stream 

Residue CO2 Gas 
To Injection Facility 
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NGL Extraction 
Facility 

NGL Product 
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Commercial Proposal 

■ Percent of liquids 

7 CO2 Processing Partners and Producer share 
NGL production/NGL value 

■ Flexible contract structure 

'..~1 Allow producer to "Book" barrels 

1 ,] Take-in kind or market option 
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Why CO2 Processing Partners?? 

■ Ability to quickly execute 

■ Core business dedication 

■ Cost effective 

■ Minimal resource requirements from Producer 

■ 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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·•· .. 
1 Case Name: -
2 Holloman Corporation 
~ 

3 ,,. --■ 
Calgary, Alberta UnifSet: 

.·.··•·· .•.• .•... : - CANADA 4 
oaierrime: 

. ·· . 
~ 

5 ···. .· ... • 

6 - Workbook: Case {Main) 7 -8 

9 
Material Streams -10 

11 Name Bottoms Overhead Apache Inlet 1 Inlet C3 

12 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) 340.0 330.0 340.0 * 335.0 20.00 * -
15 Molar Flow (MMSCFD) 1.119 15.88 17.00 * 17.00 2.717 * -
16 Mass Flow (lb/hr) 7947 7.254e+04 8.049e+04 8.049e+04 1.316e+04 -
17 Liquid Volume Flow (USGPM) 25.84 192.3 218.1 218.1 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 Suet 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 20.00 135.3 • -
23 Molar Flow (MMSCFD) 3.255 3.255 3.255 2.719 2.717 -24 Mass Flow (lb/hr) 1.576e+04 1.576e+04 1.576e+04 1.316e+04 1.316e+04 -25 Liquid Volume Flow (USGPM) 62.12 62.12 62.12 51.89 51.86 -26 Heat Flow (Btu/hr) -1.570e+07 -1.794e+07 -1.794e+07 -1.379e+07 -1.327e+07 

27 Name Econ Vap Econ Lici 2 Suet 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 Flow (MMSCFD) 0.5377 • 2.719 3.255 0.5362 2.719 -
32 Mass Flow (lb/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 • 120.9 104.0 • 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 - (lb/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) -2.558e+08 -8.862e+06 -8.862e+06 -8.005e+08 -7.995e+08 

43 Name 4 Acid Gas In Acid Gas 1 Out AG2 In 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 

46 Pressure (psig) 685.3 4.304 • 35.30 • 30.30 285.3 • -
47 Molar Flow (MMSCFD) 0.06827 0.1056 • 0.1056 0.1056 0.1056 -
48 Mass Flow (lb/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 
51 Name AG3 In AG 3 Out G In G Out 31n 
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 • 
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 11.4 7 • 
56 Mass Flow (lb/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 -
64 -
65 
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. 
1 Case Name: -2 Holloman Corporation -- .·•• 

3 Calgary, Alberta Unit Set: 
. ·. ·.•• . -4 CANADA ••·. - Date/Time: 

5 ··. .· 

6 - Workbook: Case (Main) (continued) 7 
>--

8 

9 
Material Streams >--

10 

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 • -14 Pressure (psig) 40.30 5.304 • 185.3 • 685.3 • 684.8 -15 Molar Flow - (MMSCFD) 11.47 0.1030 1.016 50.00 • 50.00 
16 Mass Flow (lb/hr) 5.554e+04 446.4 7501 2.291e+05 2.291e+05 -17 Liquid Volume Flow (USGPM) 218.9 1.100 24.74 612.3 612.3 

>--
18 Heat Flow (Btu/hr) -5.779e+07 -1.083e+06 -7.779e+06 -8.005e+08 -8.004e+08 
19 

Compositions >--
20 

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 • 
25 - Comp Mole Frac (Methane) 0.0000 0.0558 0.0521 • 0.0521 0.0000 • 
26 Comp Mole Frac (Ethane) 0.0281 0.0348 0.0343 • 0.0343 0.0000 • -27 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 • -29 Comp Mole Frac (n-Butane) 0.2388 0.0015 0.0171 • 0.0171 0.0000 • -30 Comp Mole Frac (i-Pentane) 0.0887 0.0000 0.0058 • 0.0058 0.0000 • -31 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 Como Disc Cool Disc JT1 Out Cond to Suet 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 -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 00000 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 Lia 2 Suet Econ Vao Recv 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 00000 0.0000 
63 -64 -65 
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1 CaseName: -
2 Holloman Corporation . .. • • ... .• . -
3 Calgary, Alberta Unit Set:· .._ 

CANADA 
·. 

4 
' - Oatemme' 

5 ... 

6 .._ 
Workbook: Case (Main) (continued) 7 -8 

9 
Compositions -

10 

11 Name Residue To Tanks CooltoTks 2 3 
12 Comp Mole Frac (H2S) 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 -15 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 .._ 
19 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 (H2O) 0.0000 0.0000 0.0000 0.0002 • 0.0002 

25 Name 4 Acid Gas In Acid Gas 1 Out AG2 In 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 
34 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 (H2O) 0.0001 0.0862 • 0.0862 0.0862 0.0862 
39 Name AG 3 In AG 3 Out Gin G Out 3 In 
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 • -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 • -
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 (H2O) 0.0862 0.0862 0.0002 • 0.0002 0.0000 • 
53 -
54 -
55 -
56 .._ 
57 -58 .._ 
59 .._ 
60 -61 -
62 -
63 -
64 -65 
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1 case Name: ...... 
2 Holloman Corporation 

.. ...... : · . 

3 fP4 -WI 
Calgary, Alberta UoilSet: 

.. ...... 
4 CANADA .:•. •.· .... · ...... 0~1i;rr1rne: < 5 .· 

6 ,__ 
Workbook: Case (Main) (continued) 7 ....... 

8 

9 
Compositions ,__ 

10 

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 1--

21 Comp Mole Frac (n-Pentane) 0.0000 0.0000 0.0954 0.0014 • 0.0014 ,__ 
22 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 1--

26 
---------

27 Name Reboiler Q CondQ Refrio1 Q Comp2 Q Cond Q1 
28 Heat Flow (Btu/hr) 1.152e+06 1.469e+06 5.158e+05 2.302e+05 1.500e+06 
29 Name AGComoQ AG Cool 1 AG2 Cool AG2CompQ AG3CompQ 
30 Heat Flow (Btu/hr) 1.913e+04 2.984e+04 4.604e+04 3.595e+04 1.194e+04 
31 Name PipeQ 
32 Heat Flow (Btu/hr) -4892 
33 

Unit Ops -
34 

35 Operation Name Operation Type Feeds Products Ignored Cale. Level 
36 1 Bottoms -
37 NGL Stabilizer Distillation ReboilerQ Overhead No 2500 • -
38 CondQ 
39 

Cooler 
Acid Gas 1 Out AG2 In ,__ E-102 No 500.0 • 

40 AG Cool 1 
41 

Cooler 
AG 2 Out AG 3 In ,__ E-103 No 500.0 • 42 AG 2 Cool 

-
43 RCY-1 Recycle Cond to Suet Inlet C3 No 3500 • 
44 RCY-2 Recycle Econ Vap Recv Econ Vao No 3500 • 
45 Econ Vap 2 Suet ...... MIX-101 Mixer No 500.0 • 
46 1 Disc 
47 JTValve1 Valve Cool Disc JT1 Out No 500.0 • 
48 VLV-101 Valve Econ Liq To Cond No 500.0 • 
49 VLV-100 Valve To Tanks Cool to Tks No 500.0 • 
50 Apache Inlet 1 ,__ 

E-101 Heat Exchanger No 500.0 • 51 Overhead Residue 
52 G In GOut ,__ Cond Dummy Heat Exchanger No 500.0 • 53 3 In 3 out 
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 No 500.0 • 57 Refrig1 Q 
58 2 Suet Comp Disc ,__ K-100 Compressor No 500.0 • 59 Comp2 Q 
60 Acid Gas In Acid Gas 1 Out ,__ K-101 Compressor No 500.0 • 61 AG CompQ 
62 AG 2 In AG 2 Out >- K-102 Compressor No 500.0 • 63 AG 2CompQ 
64 AG 3 In AG 3 Out ,__ K-103 Compressor No 500.0 • 65 AG 3Com Q 
66 Hvorotech Ltd. 
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1 .· Ga$8 Name: - ... •. 

2 Holloman Corporation -3 ,--•-=• Calgary, Alberta Unit Set. ·. > .. •• . .. ·., •. •.· - CANADA ··• ,·. 

4 
. •.• - .•·. oatemme: 

5 · .... 
. 

6 - Workbook: Case (Main) (continued) 7 -8 

9 Unit Ops -
10 

11 Operation Name Operation Tyoe Feeds Products Ignored Cale. Level 

12 
Separator 

JT1 Out Econ Liq 
No - V-100 500.0 • 

13 Econ Vap Recy 

14 2 4 - V-101 Separator No 500.0 • 
15 3 

16 To Cond Cond to Suet 
No - E-100 Heater 500.0 • 

17 Cond Q1 

18 SET-1 Set No 500.0 • 

19 ADJ-1 Adjust No 3500 • 

20 
Component Splitter 

Cool to Tks Acid Gas 
No - X-100 500.0 • 

21 Treated Product 

22 
Pipe Segment 

Pipe in Pipe out 
No 500.0 • - PIPE-100 

23 PipeQ 

24 -
25 -
26 -
27 -
28 -
29 -
30 -
31 -
32 -33 -34 -35 -36 -37 -38 -39 -40 -41 -
42 
~ 

43 -
44 -
45 -
46 -
47 -
48 -49 -50 -51 -52 -53 -
54 -
55 -56 -57 -58 -59 -60 -
61 -
62 -
63 -64 -65 
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1 
• .. ·• •.• 

- Ca!!$.Name: ·. 
2 Holloman Corporation 

···• 

- .. 

• I· ... •<•·· L ... •.ii\ (/ii ,,,. Calgary, Alberta Ujiit~t < .... · .. • 
.. 

3 MM .:,;<,:·' > ·· .. • .... .·.·• .. - CANADA 4 oi®nirie:' 
,-,-,--<', >· .( ••• i > .• •. ,·:., .•. ._ 

•. •.····•·· 5 .•. •··· ?>·· / ......• ·< .·.. . .... ·· . 

6 
.·• ·. •. 

- Workbook: Case (Main) 7 ._ 
8 

9 Material Streams -10 

11 Name Bottoms 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) 600.0 590.0 685.3 • 680.3 40.30 • -15 Molar Flow (MMSCFD) 1.139 18.86 20.00 • 20.00 3.415 • 
-
16 Mass Flow (lb/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 

18 Heat Flow (Btu/hr) -7.411e+06 -2.683e+08 -2.741e+08 -2.760e+08 -1.721e+07 

19 Name Como Disc Cool Disc JT1 Out Cond to Suet 1 Disc 

20 - Vapour Fraction 1.0000 0.0000 • 0.1647 1.0000 • 1.0000 

21 Temperature (F) 149.0 120.0 • 89.32 19.08 103.8 ._ 
22 ._ Pressure (psig) 235.3 230.3 150.3 40.30 135.3 • ' 

23 Molar Flow - (MMSCFD) 4.087 4.087 4.087 3.413 3.415 

24 Mass Flow (lb/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 Flow (Btu/hr) -1.981e+07 -2.253e+07 -2.253e+07 -1.720e+07 -1.676e+07 

27 Name Econ Vap Econ Liq 2 Suet 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 • 
-
31 Molar Flow (MMSCFD) 0.6717 • 3.413 4.087 0.6732 3.413 -
32 Mass Flow (lb/hr) 3253 1.653e+04 1.979e+04 3260 1.653e+04 -
33 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) 585.0 635.3 • 200.3 • 685.3 • 685.3 

39 Molar Flow (MMSCFD) 18.86 1.139 1.139 50.00 • 49.93 -40 Mass Flow (lb/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 AG2 In 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 -
46 Pressure (psig) 685.3 4.304 * 35.30 * 30.30 285.3 * -
47 Molar Flow (MMSCFD) 0.06827 0.1056 • 0.1056 0.1056 0.1056 -
48 Mass Flow (lb/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 

51 Name AG3 In AG 3 Out G In G Out 31n 

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 • -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 - (lb/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 -64 -
65 
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~------ Holloman Corporation 
Calgary, Alberta 
CANADA 

case Name: 

UnitSet: 

Oate/Jirrte: 

Workbook: Case (Main) (continued) 

Material Streams 

Name 3 out Acid Gas Treated Product 

Vapour Fraction 1.0000 • 1.0000 0.0000 

Temperature (F) 19.08 100.0 • 118.6 

Pressure (psig) 40.30 5.304 • 185.3 • 

Molar Flow (MMSCFD) 11.47 0.02943 1.110 

Mass Flow (lb/hr) 5.554e+04 141.2 7411 

Liquid Volume Flow (USGPM) 218.9 0.3421 25.49 

Heat Flow (Btu/hr) -5.779e+07 -5.301e+05 -7.841e+06 

Compositions 

Name Bottoms Overhead A ache Inlet 

Comp Mole Frac (H2S) 0.0008 0.0004 0.0004 • 

Comp Mole Frac (Nitrogen) 0.0000 0.0162 0.0153 • 

Comp Mole Frac (CO2) 0.0250 0.6975 0.6592 • 

Comp Mole Frac (Methane) 0.0000 0.1922 0.1813 • 

Comp Mole Frac (Ethane) 0.0613 0.0620 0.0620 • 

Comp Mole Frac (Propane) 0.2670 0.0275 0.0411 • 

Comp Mole F'rac (i-Butane) 0.0836 0.0017 0.0064 • 

Comp Mole Frac (n-Butane) 0.2751 0.0024 0.0179 • 

Comp Mole Frac (i-Pentane) 0.0697 0.0000 0.0040 • 

Comp Mole Frac (n-Pentane) 0.0858 0.0000 0.0049 • 

Comp Mole Frac (n-Hexane) 0.0527 0.0000 0.0030 • 

Comp Mole Frac (n-Octane) 0.0790 0.0000 0.0045 • 

Com Mole Frac (H20) 0.0000 0.0000 0.0000 • 

Name Com Disc Cool Disc JT1 Out 

Comp Mole Frac (H2S) 0.0000 0.0000 • 0.0000 

Comp Mole Frac (Nitrogen) 0.0000 0.0000 • 0.0000 

Comp Mole Frac (CO2) 0.0000 0.0000 • 0.0000 

Comp Mole Frac (Methane) 0.0000 0.0000 • 0.0000 

Comp Mole Frac (Ethane) 0.0000 0.0000 • 0.0000 

Comp Mole Frac (Propane) 1.0000 1.0000 • 1.0000 

Comp Mole Frac (i-Butane) 0.0000 0 0000 • 0 0000 

Comp Mole Frac (n-Butane) 0.0000 0.0000 • 0.0000 

Comp Mole Frac (i-Pentane) 0.0000 0.0000 • 0.0000 

Comp Mole Frac (n-Pentane) 0.0000 0.0000 • 0.0000 

Comp Mole Frac (n-Hexane) 0.0000 0.0000 • 0.0000 

Comp Mole Frac (n-Octane) 0.0000 0.0000 • 0.0000 

Comp Mole Frac (H20) 0.0000 0.0000 • 0.0000 

Name Econ Vap Econ Liq 2 Suet 
Comp Mole Frac (H2S) 0.0000 • 0.0000 0.0000 

Comp Mole Frac (Nitrogen) 0.0000 • 0.0000 0.0000 

Comp Mole Frac (CO2) 0.0000 • 0.0000 0.0000 

Comp Mole Frac (Methane) 0.0000 • 0.0000 0.0000 

Comp Mole Frac (Ethane) 0.0000 • 0.0000 0.0000 

Comp Mole Frac (Propane) 1.0000 • 1.0000 1.0000 

Comp Mole Frac (i-Butane) 0.0000 • 0.0000 0.0000 

Comp Mole Frac (n-Butane) 0.0000 • 0.0000 0.0000 

Comp Mole Frac (i-Pentane) 0.0000 • 0.0000 0.0000 

Comp Mole Frac (n-Pentane) 0.0000 • 0.0000 0.0000 

Comp Mole Frac (n-Hexane) 0.0000 • 0.0000 0.0000 

Comp Mole Frac (n-Octane) 0.0000 • 0.0000 0.0000 

Com Mole Frac (H20) 0.0000 • 0.0000 0.0000 

H rotech Ltd. 
Licensed to: Holloman Corporation 

Pipe in Pipe out 

0.9986 0.9986 
104.0 • 104.0 • 

685.3 • 684.8 

50.00 • 50.00 

2.291e+05 2.291e+05 

612.3 612.3 

-8.005e+08 -8.004e+08 

Inlet C3 

0.0004 0.0000 • 

0.0153 0.0000 • 

0.6592 0.0000 • 

0.1813 0.0000 • 

0.0620 0.0000 • 

0.0411 1.0000 • 

0.0064 0.0000 • 

0.0179 0.0000 • 
0.0040 0.0000 • 

0.0049 0.0000 • 

0.0030 0.0000 • 

0.0045 0.0000 • 
0.0000 0.0000 • 

Cond to Suet 1 Disc 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

1.0000 1.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

Econ Vap Recy To Cond 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

1.0000 1.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 
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2 Holloman Corporation 

3 ,. =-=• Calgary, Alberta Unit$9t: 
4 CANADA 

5 

6 

7 Workbook: Case (Main) (continued) 
8 

9 Compositions 
10 

11 Name Residue To Tanks CooltoTks 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.:>137 

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 Com Mole Frac (H20 0.0000 0.0000 0.0000 0.0002 • 0.0002 

25 Name 4 Acid Gas In Acid.Gas 1 Out AG2 In 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 

34 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 Com Mole Frac (H20) 0.0001 0.0862 • 0.0862 0.0862 0.0862 

39 Name AG3 In AG 3 Out Gin GOut 31n 

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 • 

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 • 

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 

54 

55 

56 

57 

58 

59 

60 

61 

62 

63 

64 

65 
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1 Case Name:. -2 Holloman Corporation -3 

~ WWI Calgary, Alberta UriitSet: { '.• .i,, ·:.·.·· .. : - . ' • -. __ ,,·,- . ,-.~, 

4 CANADA I . .. •. ,__ Datefl"lme:i 
5 . 
6 ,__ 

Workbook: Case (Main) (continued) 7 ,__ 
8 

9 Compositions ,__ 
10 

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

12 Comp Mole Frac (H2S) 0.0000 0.0315 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 0.9685 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 0.0629 0.0428 • 0.0428 
,-

17 Comp Mole Frac (Propane) 1.0000 0.0000 0.2740 0.0131 • 0.0131 -18 Comp Mole Frac (i-Butane) 0.0000 0.0000 0.0858 0.0042 • 0.0042 ,__ 
19 Comp Mole Frac (n-Butane) 0.0000 0.0000 0.2824 0.0062 • 0.0062 

20 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 (H20l 0.0000 0.0000 0.0000 0.0002 • 0.0002 

25 
Energy Streams -26 

27 Name ReboilerQ CondQ Refrio1 Q Comp2 Q Cond Q1 

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

29 Name AGCompQ AGCool 1 AG2 Cool AG2 CompQ AG 3CompQ 

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

31 Name PipeQ 

32 Heat Flow (Btu/hr) -4892 

33 
Unit Ops 

34 

35 Operation Name Operation Type Feeds Products Ignored Cale. Level 

36 1 Bottoms -
37 NGL Stabilizer Distillation ReboilerQ Overhead No 2500 • -
38 Cond Q 

39 Acid Gas 1 Out AG2 In ,__ E-102 Cooler No 500.0 • 
40 AG Cool 1 ,__ ~--
41 

Cooler 
AG 2 Out AG3 In 

No ,- E-103 500.0 • 
42 AG 2 Cool 

43 RCY-1 Recycle Cond to Suet Inlet C3 No 3500 • 

44 RCY-2 Recycle Econ Vap Recy Econ Van No 3500' 

45 
Mixer 

Econ Vap 2 Suet 
No 500.0 • ,__ MIX-101 

46 1 Disc 

47 JTValve1 Valve Cool Disc JT1 Out No 500.0 • 

48 VLV-101 Valve Econ Liq To Cond No 500.0 • 

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

50 Apache Inlet 1 - E-101 Heat Exchanger No 500.0 ' 
51 Overhead Residue 

52 G In G Out - Cond Dummy Heat Exchanger No 500.0 • 
53 31n 3 out 

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 No 500.0 • 
57 Refrig1 Q 

58 2 Suet Comp Disc - K-100 Compressor No 500.0 ' 
59 Comp2 Q 

60 Acid Gas In Acid Gas 1 Out - K-101 Compressor No 500.0 • 
61 AGCompQ 

62 AG2 In AG 2 Out ,- K-102 Compressor No 500.0 • 
63 AG2CompQ 

64 AG 3 In AG 3 Out ,__ K-103 Compressor No 500.0 • 
65 AG 3Com Q 

66 Hvorotech Ltd. Paae 4 of 5 
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1 CaseName: - ·.: 
2 Holloman Corporation -
3 vr-·-· Calgary, Alberta Upit$$t:. ' ···-.:·;.;.·• \ \ ·•··•··•· •••..• ·., ....... ···•·.· .. >/ ... · • ...•. - .• 

4 CANADA .i 

·····•·.·•··ii < ..•.. 
· .. •• - ••. oatmlrne: 

·•·· ' ·••. 5 ' ... ', . ,, ... -, 

6 - Workbook: Case (Main) (continued) 7 -
8 

9 
Unit Ops -

10 

11 Operation Name Operation Type Feeds Products Ignored Cale. Level 
12 

Separator 
JT1 Out Econ Liq - V-100 No 500.0 • 

13 Econ Vap Recy 
---·· 

14 2 4 - V-101 Separator No 500.0 • 15 3 
16 

Heater 
To Cond Cond to Suet - E-100 No 500.0 • 

17 Cond Q1 
18 SET-1 Set No 500.0 • -- ·--·--·---· ·-------~----- ---·----~ -~---· 

19 ADJ-1 Adjust No 3500 • 
20 

Component Splitter 
Cool to Tks Acid Gas - X-100 No 500.0 • 

21 Treated Product 
22 

Pipe Segment 
Pipe in Pipe out 

No - PIPE-100 500.0 • 
23 Pipe Q 
24 -
25 -26 -27 -28 -29 ---30 -
31 -
32 -
33 -
34 -
35 -
36 -
37 -
38 -39 -40 -41 -42 

---43 

---44 -45 

---46 

---47 -48 -
49 -
50 -
51 -
52 -
53 -54 -55 -56 

---57 -58 -
59 -
60 -
61 -62 -63 

64 -65 
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.. 
1 ,__ case Name: 
2 Holloman Corporation 

.. · .• 

' - ·,.· -- ·.•',,. 
3 ,-.... 

Calgary, Alberta unitsef: ,__ h# ••=■ ..... :· ... , ·, .•. ·• ·.',, ...... ,·, ,i 
4 CANADA ..• ,·.,. ,__ 

DalefTlme: 
5 ,, 

6 ,__ 
Workbook: Case (Main) 7 ...... 

8 

9 
Material Streams ..... 

10 

11 Name Bottoms Overhead Apache Inlet 1 lnletC3 
12 Vapour Fraction 0.0000 1.0000 1.0000 0.9988 1.0000 ..... 
13 Temperature (F) 199.4 4.617 104.0 • 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 • ,__ 
16 Mass Flow (lb/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 Suet 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 20.00 135.3 * ..... 
23 Molar Flow (MMSCFD) 13.02 13.02 13.02 10.87 10.88 -
24 Mass Flow (lb/hr) 6.304e+04 6.304e+04 6.304e+04 5.266e+04 5.267e+04 -
25 Liquid Volume Flow (USGPM) 248.5 248.5 248.5 207.5 207.6 -
26 Heat Flow (Btu/hr) -6.279e+07 -7.178e+07 -7.178e+07 -5.516e+07 -5.311e+07 
27 Name Econ Vao Econ Lia 2 Suet 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 Flow - (MMSCFD) 2.142 • 10.87 13.02 2.145 10.87 
32 Mass Flow (lb/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 • 120.4 104.0 • 104.0 
38 Pressure (psig) 325.0 635.3 * 200.3 • 685.3 • 685.3 -
39 Molar Flow (MMSCFD) 16.82 0.1763 0.1763 50.00 • 49.93 -
40 Mass Flow (lb/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 AG2 In 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 ,__ 
46 Pressure (psig) 685.3 4.304 • 35.30 • 30.30 285.3 • 

----47 Molar Flow - (MMSCFD) 0.06827 0.1056 • 0.1056 0.1056 0.1056 
46 ...... Mass Flow (lb/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 
51 Name AG3 In AG 3 Out G In G Out 31n 
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 • ,__ 
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 (lb/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 -64 ,__ 
65 
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1 caseName: -
2 Holloman Corporation 

.. · 

- ··•····· .. •· -
3 Calgary, Alberta .. ·lJnitSet: 

.•··. . •···• - CANADA 
.. • . 

4 
oate/TilTle: -

5 .. ' • ·. . 
6 - Workbook: Case (Main) (continued) 7 -8 

9 
Material Streams ..__ 

10 

11 Name 3 out Acid Gas Treated Product Pioein 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 • 185.3 • 685.3 • 684.8 -
15 Molar Flow (MMSCFD) 11.47 0.01048 0.1659 50.00 • 50.00 -
16 Mass Flow (lb/hr) 5.554e+04 48.82 1105 2.291e+05 2.291e+05 -
17 - Liquid Volume Flow (USGPM) 218.9 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 
19 

Compositions -
20 

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 • -25 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 • ---27 Comp Mole Frac (Propane) 0.2794 0.0088 0.0116 • 0.0116 1.0000 • -28 - Comp Mole Frac (i-Butane) 0.1265 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 • 
31 - 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 Suet 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 -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 
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 Vao Econ Lia 2 Suet 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 -65 
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Case Name: 
2 Holloman Corporation 
3 ,=- -=• Calgary, Alberta 

4 CANADA 

5 ,~-
6 

7 Workbook: Case (Main) (continued) 
8 

9 
Compositions 

10 

11 Name Residue To Tanks CooltoTks 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 
14 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 
16 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 
22 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 Com Mole Frac (H20) 0.0000 0.0000 0.0000 0.0002. 0.0002 
25 Name 4 Acid Gas In Acid Gas 1 Out AG2 In 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 
34 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 Com Mole Frac (H20 0.0001 0.0862 • 0.0862 0.0862 0.0862 
39 Name AG31n AG 3 Out Gin G Out 31n 
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 • 
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 • 
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 

54 

55 

56 

57 

58 

59 

60 

61 

62 

63 

64 

65 
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.. 

1 Case Name: ....... 
2 Holloman Corporation 

. .. 
....... ·•· : • . 

3 ,.. W-#1 
Calgary, Alberta 

1 
.••• ·unil.set .. · .· . .. • .. •.• .. • -4 CANADA 

5 Daternrne: .· ···._._·_ .•• .>. .·• \.•· 
-~ 

6 .__ 
Workbook: Case (Main) (continued) 7 ,-. 

8 

9 
Compositions .__ 

10 

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 -26 

27 Name Reboiler Q CondQ Refrio1 Q Como2 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 CompQ AGCool 1 AG 2 Cool AG2ComoQ AG 3CompQ 
30 Heat Flow (Btu/hr) 1.913e+04 2.984e+04 4.604e+04 3.595e+04 1.194e+04 
31 Name PipeQ 

32 Heat Flow (Btu/hr) -4892 

33 
Unit Ops -34 

35 Operation Name Operation Type Feeds Products Ignored Cale. Level 
36 1 Bottoms -
37 NGL Stabilizer Distillation Reboiler Q Overhead No 2500 • -
38 Cond Q 

39 
Cooler 

Acid Gas 1 Out AG2 In - E-102 No 500.0 • 
40 AG Cool 1 
41 AG 2 Out AG3 In ....... E-103 Cooler No 500.0 • 
42 AG 2 Cool 
43 RCY-1 Recycle Cond to Suet Inlet C3 No 3500 • 
44 RCY-2 Recycle Econ Vap Recy Econ Vao No 3500 • 
45 Econ Vap 2 Suet ....... MIX-101 Mixer No 500.0 • 
46 1 Disc 

47 JTValve1 Valve Cool Disc JT1 Out No 500.0 • 
48 VLV-101 Valve Econ Liq To Cond No 500.0 • 
49 VLV-100 Valve To Tanks Cool to Tks No 500.0 • 
50 Apache Inlet 1 - E-101 Heat Exchanger No 500.0 • 
51 Overhead Residue 
52 G In GOut ....... Cond Dummy Heat Exchanger No 500.0 • 
53 Jin 3 out 
54 Condenser Air cooler Como 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 No 500.0 • 
57 Refrig1 Q 
58 2 Suet Comp Disc - K-100 Compressor No 500.0 • 
59 Comp2 Q 
60 Acid Gas In Acid Gas 1 Out - K-101 Compressor No 500.0 • 
61 AG CompQ 
62 AG 2 In AG 2 Out - K-102 Compressor No 500.0 • 
63 AG 2 CompQ 
64 AG 3 In AG 3 Out - K-103 Compressor No 500.0 • 
65 AG 3Com Q 
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·. 
1 cue Name: -2 Holloman Corporation 

•.· - ·. :. 

3 

~ +we Calgary, Alberta UnitSet: 
•·.• ·.: . - •• ... .. • .. : 

4 CANADA • .. .... : - 1 • DaterTlme: 
5 .··. .· .· 

6 - Workbook: Case (Main) (continued) 7 -8 .. 

9 
Unit Ops -

10 

11 Operation Name Ooeration Tvoe Feeds Products Ignored Cale. Level 

12 JT1 Out Econ Liq - V-100 Separator No 500.0 • 
13 Econ Vap Recy 

14 2 4 - V-101 Separator No 500.0 • 
15 3 
16 

Heater 
To Cond Cond to Suet 

No - E-100 500.0 • 
17 Cond 01 

18 SET-1 Set No 500.0 • 

19 ADJ-1 Adjust No 3500 • 

20 
Component Splitter 

Cool to Tks Acid Gas 
No - X-100 500.0 • 

21 Treated Product 

22 
Pipe Segment 

Pipe in Pipe out 
No 500.0 • - PIPE-100 

23 PipeQ 

24 -25 -26 -27 -28 -29 -30 -31 -32 -33 -34 -
35 -
36 -
37 -
38 -
39 -
40 -41 -42 -43 -44 -45 -
46 -
47 -
48 

>--
49 -50 -51 -52 -
53 -
54 

55 -
56 

>--
57 -58 -59 -60 -61 -
62 -
63 -
64 

65 
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INSTRUMENT IDENTIFICATION LEGEND 

FIRST LETTER(S) SUCCEEDING LETTERS 
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MEASUR£D OR 
INlflATINC VAAIBI.E 

HAAr-41 
BURNER (CCN,1£,JSIION) 

~:!~ 
OR ~wciric'Gffi~TY 

',(JtlAG( (£1,tf) 

now RATE 

~~ 
(w.NUAI.L~fTa,.l[Ol 

ml~T~1 
POWER 

TIME OR 
TIME SCHCOUlE 

LML 

MOISTURE OR 
HUMIDITY 

lRIT (NOi[ J) 

NOT USCO 

PRESSURE OR VACUUII 

QUNtTITY OR EV(Nl 

RAOIOACTMTY 

SP£EO OR FREOUCHCT 

KWPCRATURE 

ULTRAll10LET (HM.IE) 

VIIRAll()N 

W(ICHI OR fORCE 

smlON (NOTC 4) 

SURC£ 

....... 

MODIFIER 

Olf"FERCNTIAI. 

RATIO (fRACTION) 

SON 

INTECRAf[ OR 
IOIAl.I[ 

R[Al)(IUT OR 
PASSIV[ fUNCIION 

"""' 

PRll,IARY [l[W[NT 

a,ss 

INOICAIE 

LIGHT (PllOT) 

IR[~:gl()N\ 
PO•T 

!EST CONNECIION 

RCCORD OR PRINT 

MVLTIFUNCTIOH 

W(LL 

UffCLASSffl[O 

PSV 

PR(SSURC _JII 
WCTY ----==.J 

""' 

zsc 
POOTKlN~ _JI 
SWITCH _J 
ClOSCD 

j 

INSTRUMENT TAG NUMBER LEGEND: TRC-91O1 A 

~1rr~IOH 1 ~tJ~RlETTERS __r T T If 
I STATIQH OR Pl.ANT COMPOHCNT ===----J 

LOOP --------j• (SH NOTE 2) 

IOfNllflCATION ~~XN~l,l~tiu,R;,,:.o----======='.J 

OUTPUT 
FUNCTION 

CONTROL 

CONIRCk STATION 

SWITCH 

TRANSMIT 

MUI.TITVNCTION 

v-.i.:.L~~R 

UNCV,SSfl£D 

lllf~R~l[r,!~, 

MOOlf"lER 

IIULTtrUffCTION 

UNCVSSflCO 

"' IOCNTlf'ICA.TION 
NUMIICR 

\ 
@ 
I 

fl[LO O[VIC[ ON 
MAIN PAN[t 

'"""' 

B 

0 
8 
G 

INSTRUMENT SYMBOLS 

~ 
.l!L!!i.fQ!il_! 
""""""-" 

INSTRUMENT SYMBOLS 
PROGRAMMABLE LOGIC CONTROLLERS (PLC) 

LOC-" 
M()UNl[O 

MOUNTED ON WAIN PANEL 
IN CONTROi. ROOM 

MOUNTED ll(HINO MA.W PANEL 
lN C<lklROl ROOM 

8 MOUNTCO ON LOCAL PAN(t 
IN f'lELD 

C-9101 

G MOUNTED 8£fflNO LOCAi. PAN(L 
IN r1no 

C-9I01 

\_ LOCAi.. PNICL l()(NflflCAIION 

SD 

[SO .. fACll.llY [lil[R. SHUIDO'lrtl 
SO = UNIT SHUIOOWN 
SSO " STATION SHUTDOWN 

SWITCH DE$1CHATtON 

HOA " HANO OFT AUTO 
S/S " START STOP 
l/L '"l[A() lJrG 
0/C • OPCN CLOS[O 
r/s " FASl SLOW 

PLC fUHCTION 
IN CONTROL ROOM 
ACC[SSIBL£ 10, OPERATOR 

PLC FUNCTION 
N CONTIWI. ROOM 
NACC[SSl6LC 10 OPERATOR 

PLC fl.lNCTION 
AT V(NIJM SIJPPLICO Pt.C 
ACC[SSIBLC TO OPrRATOR 

PLC-JI 

PLC fUNCIION 
AT V(NOOR SUPPLIED PLC 
NACCESSIBtE 10 OPERATOR 

PlC-J1 

Lux:AL PANEL IDENTlfICAT10N 

C 

LINE IDENTIFICATION SERVICE 
x·-»-123-AA-00 .. BRCAl~C NR ,. l T L_UHf '"""COO(<• R[O'Ol " COIIIBU'iTIOfl AIR LO . INTAKE AIR PA 

PIPING CLASS l,l()[)lf"l[R " V[HTlATION-COOUNG AIR PG 
UN[ NUMBCR .. AUXII.ARY WATER PL 
SCOMC[ cu CH[WIC,ti MOOlf'l[R (AOOIIM) PW 
SIZE DC ClOSCO DRAIN Rw 

or DIESCL run " 00 OP{N OAAIN so 

" ACl[)CAS ST 
4"-00-I0-A-N <("-00-10-A-N re rurt GAS SW 

~"'" ! "-mo Of llNE 

ro ruct OH. "' fW FIR[WAT[R UG 
CH NITROGEN OR INERT GAS u, ! ~;~~'"' ,, GlYCOI. " 

~-10-A-N "" H(AT M([)IA '" HO tfVORAUllCOIL WP . INSIRUll[NI AIR ws 

" INSTRUM[NI GAS wr 

LINE & PIPING SYMBOLS IDENTIFICATION 

SCCONOo\RY 
PIPING 

PNtUWAllC 
S<mt 

~ STEAM IRAC[O 
' ~ 'ANO INSULATED 

ST 

~ HOT OIL fRACCO 
' ~ ' ANO INSULATED 

HT 

LINE IDENTIFICATION SYSTEI 

JACKEi WATER 
llJE!( OIL ' PROCESS AIR "' 
PROCESS GAS " PROCESStlOVID ' PROCESS WAICR 

,. 
BS RAW WAT(R C 

STAIUING AIR 0 
SOLOOL ON 
sTr.w 
SOURCE WATER 
UTUIYAIR 
Ulll.!IV CAS 
UlllllY WAIER 
V[NlTOATI.IOSf'H(R[ 
VCNT GAS 
POTJSL[ WAT[R 
SALT WATER 
TRCATEO WATER 

PIPING CLAS, 
fACI.E CLASSif'lcAT10H 

150.1.NSI [ ' 150ANSI-NAC[ EN ' 150AHSI-SS r ' JOO ... G 2 
XlQAHSi-NAC[ H ' 300AHSI-SS ' . 400 ... , 

' 600.lllSI ' ' 600 NO-NACE 

1---i><J-I 

~-

LIN[ SPWflCATIOH 

"""' 

MANUALLY 
BY ADDING AN J 

SYMBOL THE VA.I. 

2· ANO LARG[I! VAI.V[S SIIAU[R Tt«N 2" ~ 

~ ~~'~A:.~ ~ 

r---fX)J------, BAI.L VA'.V[ r------!OJ--~ mcr~o.i. H£AT 
' -~ 'TRA£(0,UjQINSULAl(O 

/--------/ {L[CTRIC 
S!Gtu.L 

MECHANICAi. 
LW< 

""'""' IUIIING 

HYORAUllC 

"'"" 
INTERNAi. SYSTEM LINK 

ET 

~IHSUL,1.TION 

LINSULATIONIHICKNESS 
SHO'M<! INSIOC STM80L 

/-•-•-•-·-•-·-·-·~ (SOHWARE OR OAIA LINK) 

ELECTRO MAGm'.IIC 

L OR SONIC SfC,.UJ. 
now ARROW 

Pl!ll,IAl!Y PIPING 

~ 
fl(XI8Lf 

' H()S[ 

~ flEXIBLC CONN[CIIClN 

~ i FLOW ARROW 
[XP-'N510N LOOP SECONIJAR't' PIPING 

INSTRUMENT SYMBOLS 
DISTRIBUTED CONTROL SYSTEMS (OCS) 

OCS fUNCIION 
i\CCESSlllC 10 OPERAIOR 

OCS fUNCIION 
INACC£SS1131.[ TO OP[RAIOI! 

O(VIC[ AWl[SS{[S) 

/ 1Js:i,r:...~ 

~ SCADA PLC SYSl[U 
(GE) 

~ ~a5J~~Ju~ 
IO£NTlf"ICATION 

T AH l[MP{RA.TUR( fNOICAHNG CONT~L[I! 
lllttt IHT[GAAL Al.Alla.I POWIS 

T Al {CONF"IGUREO HCH ANO LOW AA.ARMS) 

O[VIC[AOOR[SS 

/ (SOFTWARE) 
l()[NllflCATION 

~ SCAO,P.I184SYST[M 
(DCC} 

~ CHASSIS - StOI 
1/0 NUWBER 

IO[NTlf"ltATl(ltf 

~ GLOB{ WlV[ f----t8J--

1-------C(X}--- PlUG V,l,IVf r------{X)l----

/---,Kl--/ 

/----ct<)----/ 

BUTTERf"lY 
"L" 

NEEOlE 

'"" 

1---,_.-,-

~ (XC~..t_\(LOW ?------+-J-----

1--

~ VACUUM REUH ~ VAtV[ 1--

-ckJ- PRESSUP£ & V<CWM =­~ R(Llff ',Al..l;t 

CONJ 
--(S 

SWJ.t{R 

lQ 1-------------------~---------~---~------~---------------j 

2°"1IOUJIG[Rv.1,LV[5 

}-~OIAPHPN.;U 
FC ACIUA1EO /--

22. 

32 -

34 
-

38 
-

39 

RELAY OR COMPUTED FUNCTION IDENTIFICATION COMPONENT IDENTIFICATION MO.D!£JIB 
----- fAIL f'OSITION 

COMPUTED fUNCTIOH DESICNATIONS 

IT] = BIAS(€. t OR -) 

B "BOOST 

□ •e,.IN 

GJ • OMO£ 

[Z] = ,mcAA. 

~ •O{RIVAT,v[ 

~:AV[RAG( 

0 = OPOHENIIAL. 

@il =CHARACTCRIZE 

~ = [XIRACI SOUARE ROOT 

(fil " PCRCENI 

G .. HIGHS[lECTOR 

0 ,. LOW S(L(CTOR 

~ " AOO OR TOTAl.lZ[ 

G =SU8fR.liCTOA 

0 "llllTIPLY 

B •OfHlff 

~=Olff[R{Nll.ll 

~."""'FUNCTIONAL DESIGNATION 

®/P--._ RELAY OFI CONP\JT( 
RJt(:ll()N 

(S(C 1A8LE) R(l,I.V/ANA..YZ[R FUNCTION O[SICNATIONS 

DESIGNATION '""" 
(FRON/TO) . ""'-TIC 

' 
......, 

0 "'"" 
' """'' H HYORAUI.IC 

' """" (ELECTRICAi.) 

0 [LECTROWAGNETIC 
ORSOIIC 

p """""" ' RCSISTANCC 
(HECTRICAL) 

Ll~S FIELD SER~CE, LL C 

FOR ANAtYTOl INSfRUMCNIS 

@ ANALrZER 
H.ltCTION 

C/{S([I~[ 
4 B[LOW) 

IO£Nlf"l(R OCSCl!IPTK)N 

c, wrnw< 
c, """" CJ PITOPMHf 
c, flUTAN[ ,,, """'"' o, OXYGEN ,, ffTROC(N 

co CAR80N UONOXtO[ 

co, CN!flON OIOllOE 

"10 WATER {OEW POINT) ..,, HYDROCCN SUITT)[ 

NOTES 

FIRS! 
LffiCI! 

X 

T 
COMPONENT 

Tm 

0000 
,ooo 
2000 
lOOO 
4000 

5000 
6000 
7000 

OJITO 
9000 

SECOND 
L[TIEI! 

T 
COUPON[NI 

MOIJffl[R 

IDENTIFIER 

Pl'INC ASSOIBll(S 

PRCSSURC VCSSCLS 

SUCCEEONG 
CHAIIACl[RS 

u u 

T 
COUPQN[NI 

~PE 

ATMOSPHERIC Vf:SS[LS 

tOlED 'A:SS(LS 

HCAIEXCI-WIGERS 

COMPA:CSSORS 

PIMPS 
GENERATORS 

l3UtDING l,K) [OIJIPW[NT 

WISCEWHEOUS 

M .. 
"' .. 
" ,, 
,(; .. 
~ 

"' 
" .. 
"' ,, 
Ml 

"' " " " 

. 
8 

C 
0 
( 

r 
C 

BHJIR[CIIONAL " lil[l[RINC '<tSSU 
BLOWCAS£ .. NATURAi. DRAFT 
BOUR .. Pf'[Lr<( 
COALCSCER " PRODUCTION, HYOROCAR80N 
COMPRESSOR ., PROCIOCTION. WATER 
CONTACTOR AI-A9 rtOWLINE S[GM(Nl 
CONTROL Ufltf " PROCESS. OTHER 
DEPARTING " PU"" 
fll.l{R 0: R(IK)ll[I! 
fll.lCR-SEPARATOR ., S(P.-IRAIOR 
fORCfO ORAfl " """'' fl!([WATER KNOCKOUT " SC1WBBER 
G[NERAIOR "' Still ANO TUB( 
H[AT[R .. ,,.., 
INC-OMING ., , ... 
INJ£CIION GAS O< JR(AT[I! 
INJCCJION GAS urr .. VOI.U~ BOTTLE 
INJ[CIION WATER .. WAl{R TR(A!IN(; 
M(l~R 11 OlHER 

TYPE 

ATMOSPH[RIC 'o'ESSEt H HEAi EXCHANCER 
(A1181£NT TEMPERATURE) , INJ[CIION LIN[ 
ATUOSPHERIC -.rssn K """" (HEAIEO) L llt.AlrORM 

COMPRESSOR 
. Pf!lSSUR( V£SSCl 

[NClOSUII{ {Ml!IENT TEMPERATLIRE) 

nR£D OR EXHAUST . P1!£SSUIIE VESSU 

(HU.TEO COMPONENT) p 
(HEAT(O) 

fU)WllNC -""""' • W{W,[AI) 
l OTHER 

011(;. NO 

f------+-----"-"_"_"'_'_°"_'_""_" ____ -+...:~:_·t---~ o,rr 

@ PIS!Ot. ~ ACTUAT[O 

~·p 
. )77._..,,."" 
rL--------(SOLENOfOACIUAT£D 

/--

/--

~ OIAPH'lAGI.IACH.IATEO ~ Wilk !AANUIJ. OV[RRID[ 

a """"""""'"'rro 
~IIIIIHt'QSITIOlft:R 

~ OIAPHRAC.M ACTU,,.1[0 
~TH MANUAi. R(S(l 

t----+---------------+--t------t------------ -------

\0 I-\: ~-------------------------------------~~-'\---~~--~------------------------·-------
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. 
'" " ' 

PIPING CLASS 
----mITCLASSI~ 

150ANSI [ 900 ... 
l)OANSH~CE '" 900ANSI-NAC[ 
l)OANSl-55 r 1500 ANSI 
JOO .... ' 2500ANSI 

D 

LINE FINISH CODES 

COLD CONS(RVA.TION 

HEAT CONSCRVAll()N 

N "' NON£ 

---------· ---- ----------------------- --··· -

VALVE NOMENCLATURE 

x·-n-123-AA-00 
LINE CONTINUATION 

CONIINUA!l()N AARQ'II' 
{HOT[ 10) O[Sl!W.IION 

/DESCRIPTION 

T L.._._ SPECIAL UOOlrlll! (NOOl,l'AllY BLANK) 

L_PIPINGCLASS 
[NO CONN[CIIQN 

" JOO AHS!-NAC.[ " API2.000 Pf' P(RSONN{L PROT[CllON TO RIrH OIL f"LASH DRUM 

VALV[ IYP1: (LISTED B[LOW) 
VAl.\1{$Il( 

BS .}()ONlSHS 
C 400ANSI 
0 f,00.IJISI .. 600 AN$I·NAC[ 

APIJ,000 
APIS,000 UC UHl)[RGROUN[I 
AP1 10.000 

< DWG NUMBER ~ 
O[SllNAllON 
DRAWING NUM8H! 

VALVE TYPES 

1-----"i 
CO/ll1NUAll0N AkRQW 
BHllR[CIIONAI. fLOW 

(NOT( 10) 

VB ~L 

V( (H[CK 

VG GAi[ VO GLOS( 

\IN tlHDLE VY BUIIERfLY 

;JU( S.P[CfflC,l,IION 
Eiff{AK 

~ 
(UNl)[RGROUNO) (A8()V(CROUt,()) 

TO RICJ--1 Oil FLASH ORUM < CMG NUMB[R ) 

END CONNECTIONS 
rl.AN(;EO 

._,CTAUL\C 

I IHR[.ll}(D 

MANUALLY OPERATED VALVES 
SY ADDING AN ACTUATOR TO THE BASIC VALVE 

5YM80L TH[ VALV[ B[COM[S. A CONlRQL VA.LV[ 

'Al\'l:5 SW.LW< IIWl 2" VA.LV£5 

-, G(~~[A..~ ~ 1----{><}--y r:~J~ ~k~fpi SHAtL 

-, GLOB[ V:tV[ ;----teJ-------,J ~ 11-9 GA.VG[ VAI.Vf 

2" ANO IJ,RG{R VAi.YES 5NALL(R THAH f VAI.VfS 

-, P\.UG VIJVf r--roJ-------r r 
r 

CHOI([ VAI.V[ 

ANGL[ VJ.LY( 

r 
r 

~ rHR£[-WAY ~ 
I VAI.V[ l 

+ fOVR-WA,+ 

"'" 

SAFETY DEVICES 

IVA.1,V[S 

► 

-, PR£SSUJ.'"'. RfUff 

"'" 

-, VACWM R{U[r 

"'" 

SMALL[R THAN r W;LVf':, 

: '""""' . "'""" ~ RElU \Al,'l'C ~ 

PR(SSUl!ER[ll[r 
RIJPlUR(OISK 

VACUUM RELIEf 
RUPIUR[ DISK 

CONTROL VALVES 
(SEE NOTE 9) 

I VALVES SIIAl.tER Ttwf 2" VALVES 

~=g 
---- rNL POSITION 

~SO..UIOO 
ACIUAlEO 

I 
-------1 tlW'HIW.M ACfUATEO 
-- 7 Mlli ~ OVCRRIIX 

~ tlW'tfW,M ACH.••.TED 
WIIHl&llfl.W.RCSEI 

RE•SIONS 

~ 
re 

~ 

i 

+ l-W«VK,C 
SOL[NOIO ACIUAT[D 

ffi--rHJ O'JAL PISTON ~ ACIUAT[O 

0 
MOTOR ~ ACTUAT[O 

~ JI] OUA.L SOl.[NOIO 

~ ACIUAl[D 

REGULATORS 

PRESSURE R(GIAATOR 
srn CONTAIN{O 

PRCSSURE R{GU,.AIOR 
[Xl{RIW. TAP 

TCNPCRATURE RECW.TOR 
fll{OS'JST[M 

S " SO(KflW(LO 

PRIMARY ELEMENTS 

1---{D---i 
ORlflC[ Pl~I[ 

lH[RMOCOUf'Ll lL[l.tUH WITH OUl(K (HA.NC[ WITH W(U rim1-K; 

/---jlf----1 ORlflC( PLATE 
W!IH r(_,v...:;( TM' RIO [Lfl,l[NI 

WITH W(ll 

c---{8J--; TURBINE HOW 
ll[l(fl 

flLLEO SYSl[U 
WIIH W(ll 

i--E}-1 1'1101 TU8(/A.NNU8AR 

8IM[TA.l.tlC 

i-----=---1 V[NIURI flOW WITH W[LL 
NOZZLE 

~ 
TLOW IIIX{R 

~ INJCCTOR OR EOUClOR MASS now 
M(l(R 

MISCELLANEOUS SYMBOLS 

MAl[RIAI. INSIOC BOX 
flJRNISHE06Y V(~ 

fl _____ (Flj ~ ' 
igi 

~) _____ (Q] .8. 

0 !Nl[RLOCII a 

I -- fAll POSITION 
(VENT flOW) r 

1--11 6t.l<ID H.ANC[ 1---lliH 

r--D W[LO CAP 
0 

1----::J SCR[Wt:D CAP 
Li 

_Il_ 

I----{, SCR[WCOPlUC [IIJOl] 

l--flllilll1--I 
/--::J-- HOSE CONNECTION 

1----!Xll Bl.IND HANGED VALVE 
! 

l-----t>¢ PlUC:C£0 VALVE 
{ 

a::] 
i---0-I R(il'JC(R 

1-1[=::Jf-,> CXPAN5l0N JOINT 
T 
Y oos 

cos 

1---JiH SPECTA.Cl£ BllNO 
(OON\.tl IN LIN() 

~ 
HTH SPECIACL[ Bl.IND 

(OISCINLINC) ¥ OR 

1-E}-1 """ Hl----l+-I 

1--jlj>--I 
c;v 

SIRAIN(R 1----1rj>-----I 

1--JH """'' ~ 
1---!0!--1 51£HC[R 

1---B----1 

i---fil--! Cl<rot"" ~ 

APP 

APP· 

APP: 

W.0. No 

SCAL(: 

00 NOT SCAI.[ ORAWHG 
use DIMCNSIONS ONL y 

SP£CW.IY ITEt.l 
S[(SP[C 70-119:I 

AIR SUPPLY 

DR,,, 

llCHl 

"" 
rv.R[ ARR[SIOR 

~UTOCLAI'( 

THU KAICH 

HOSE R([l 

MX CONNECTOR 

SPRINKLER HEAO 

flR[ UONITOR 

"'"" 
ODS = OPfN DRAIN SYSl(M 
COS = CLOS£D DRAIN SYSTEM 

Y-IYP( STIWN[R 

INSULATING rt.ANCCS 
INSULAT(O HANG[ l(lf 

OlffUS£R 
TEMPORAAY SlR.IJNER 

~l.fi( flLT[R 

fLOW STR.I.IGHl(N~C 
VAN{S 

Tl{-IN POINT 

S2S7 West 1nterstote 20 
P.O. Bo>< 69410 

Odesso. r .. o, 79763 

GENERAL NOTES 

1 THIS. L{GEND SHEET SHOWS TH[ STANDARD SYI.ABOLS & PRA.CTICfS fOR 
PIPING & INSTRUMENTATION DIAGRAMS. FOR ANY SPECIAL SYMBOL OR 
fUNCTION. SEE '1NSTRUM[NT SOCIETY or AMERICA"" (ISA} STANDARD 
55 I ANO 55 3. LATEST REVISION 

2 fOR INfORMATION ON PIPING SP[ClflCAHONS.. LINE NUMBERS AND 
[QUIPM[NT NUMBERS. 5[[ "HOLLOMAN CORf>ORA.TION, [NGINE[RlNG 
SPEClflCAllONS. O{SIGN AND CONSIRUCTION or PIPING SYSTEMS"' 
STANDARD'S: 70-01-00 THRU 90--30-00 

3 "N"' AS TH[ FIRST LETTER fQR INSTRUMENT IOENTlfl(ATION 
IQ[NTlflES TH[ INSTRUMENT AS. BEING UNIT QRl[NT[O IN ITS. 
PVRPOS[ OR FUNCTION SUCH AN lNSTRUM[NI CANNOT 6( 
IOENTlflED THROUGH ANY ONE SPEClflC flRST t[fTER 
BECAUSE or MULTIPLE fUNCHONS RELATED TO ON[ SYSTEM 
OR UNIT EXAMPLE B[ING A UNIT OR ALARM SHUTDOWN 

4 • x·· AS TH[ FIRST LEITER FOR INSTRUMENT lOE~TlflCATION 
ID[NTlfl[S TH[ INSTRUMENT AS B[tNG PLANT OR STATION 
ORl[Nl[D IN ITS. PURPOS[ OR FUNCTION SUCH AN INSTRUMENT 
CANNOT 8[ IOENHflED THROUGH ANY ON[ SPECIFIC FIRST LETTER 
BECAUSE or MULTIPLE FUNCTIONS RELATED TO MOR[ THAN ON[ SYSTEM 
OR UNIT [XAMPL[ BEING A CONTROLLER R[C[IVING ANO REACTING 
TO MULTIPLE INPUTS or VARIOUS flRST LETTER D[SIGNAllONS 
ANO BEING AN INTEGRAL PART or TWO OR MORE SYSl[MS OR UNITS. 
UNIT OR SYSTEM [SD OR SHUTDOWNS. AND PLANT OR STA.HON [SD"S 
WILL NOT BE CONSIDERED AS A S.YST[M OR UNIT 

~ "'("" AS A M00tfl[R (tAST LETTER). Q(NQT[S THAT TH[ O[VIC[ 
IS IN OR APPROACHING TH[ FULLY CLOSED POSITION 

6 ··o·· AS A M00Ifl(R (LAST L[TT(R). O(NOl[S THAT TH( DEVICE 
IS IN OR APPROACHING THE fULL Y OPEN POSITIOI~ 

7 ""LL"" OR "HH •• AS MQQIFIERS (LAST LETTERS) SHA.tl BE USED TO 
INDICATE A SHUTDOWN SWITCH OR SHUTOOWN A.LARI.I 

8 TH[ CAT( VALVE SYMBOL IS ALSO USED FOR UNIO(NTlfl[D VALV(S 

9 CONTROL VALVES SHA.LL SHOW VALV[ FAILURE POSITION. R[f[R TO 
A88R[VIATl0N5 

10 CONTINUATION ARROWS SHAU BE USED WHENEVER LINES LEAVE ONE DRAWING 
ANO AR[ CONTINUED ON ANOTHER ORA.WING TH[ CONTINUATION ARROW 
SHOULD INDICATE lH[ DIR[CT!ON or rLOW 

11 HIGH POii-fl V[NTS ANO LOW POINT ORA.INS NOT SHOWN ON P&Io·s 

12 ALL tNSTRUM[NT BLEED CONN[CllONS SHALL BE PIPED TO OPEN DRAIN S.YSTH! 

ABBREVIATIONS 

.tJW.OC SIGNAL •s INSIRUM(NT AIR SUPPLY .,.,,, AOAPTM CONTROL I.IOO[ Ke lNl[R-CONN[CI PIPING 

" Ml 10 CLOS[ JNl[RfAC( 

"" AtR 10 OPEN ., !N~IRUM(Nl GA.$ SUPl·'lY 

,s AIR SUPPLY LC IOCKED CLOS[O 

"' AV[l!At[ LO lQCk(O OPEN 

Bf BLIND fLANC[ IIOIOR ACTUAfOR 

ss,w BASIC S[OIU(NI & WAl(R ... MAXIMIZING CONfROI. UOOE 

C PAJCH80,I.RO OR MATRIX BOARD CONN[CTION ,cc MOTOR CONlROl CENTCR , .. COLIPUl{R A.UIO MANUA.I. t.llNIMIZING CONTROL 1100[ 

cc CORROSION COUPON "'" t.llNIMIZING CONTROL MOOE 

cos CLOSED DRAIN SYST{M IIINIM!ZINC CONTROL MOO{ 

er CUSIOW[R FIJRNISH(O "" WJ( WORKI/-K; PRESSURE 

CRL CQl,IPUl[R REMO!( lOCAI. >K NORMALLY CLOSED 

csc CARSEAI.ClOS£0 "' NORMALLY oPCN 

cso CAR SEAi. OPEN 16 NIJROC(NSUPPLY , .. Coot. .. G WArCR RCTURN [l[CIROIIAGNEIIC OR SONIC SIGNAi. 

c,s COOLNC WATER SUPPLY ,,, OP£RAT!NG PRES5UR[ 

c,o CIWN WHEEL OPERATED ""' OPl!t.llZINC CONTROL MODE 

{
O[R!VAllVf CONTROl UOO[ 01 OP(IU.ONC l(l,IP[RATUR[ 

OICIIALSICNlL 

{ 

PNOJMATIC SIGNAL 

DBS OOll!ltE 81..0CK & 8L[(O PRQPORTIQW,L COHll!OL MODE 

orr """""' PURC[ OR rLUSHING OCV1C£ 

OR ORCCT-ACTINC PlC l'ROCRAMWBI.C LOGIC CONTROLLER 

[ WI.TAG( SIGNAi.. 

{

AUTQMATIC-RESEI CONTROL MOO{ 

""' El£VA1I0N R(S(l or fM.-lOCK(O DEVICE 

ES EHCIRIC SllPPlY R[SISIANCE{SIGNAL) 

ESO O(RGlNCY Stl\JlOOWN REV Rf\'ERSE-ACIINC 

[SP ELECTRICAL SU8M£RSl6LE PlJMf' RIO R[SIST~E (-IYP£) 

(r) FURNISffCO 8Y VCNDOR T[IIP[l<AIUR[ OET[CIOR 

re FM. CLOS£0 SOLENOO ACIUAIOR 

FM.INOCTERWINATE SC SAMP1.£ CONNECTION 

fl FM. LOCKCO f 5(1-PQINI 

ro '""""' 
SO RT SOLW!£ RODI 

cs GAS SUPPLY SR STR(SS R(ll[V[ 

HYORA.Ul.lC 5lGWJ. S/S SEAM TO Sf.AM 

"' HOSE (DNN(ClOR ST{AM SUPPLY 

"'' HEAT CONS(RvATION INSULATION r TRAP 

"°' tW«J/OFF/MJTO f/J lAHG£NI 10 IANCCNT 

"' tnORA.IAICSUPPI.Y ws WATER SUPptY 

{
CURRCNI (CL[CT~) SIGNAL 
INl[Rt.OCK 

{
MULTIPLY 

UNClASSIFl[O ACIUATOR 

DRAWING AND SPECIFICATION NUMBERING SYSTEM 

00 
OJ 
02 
OJ 

"' " 06 

OWG. No 

Jl4l-OJ-000 

T T~----- S[QO(NllAl OROCR I - CAIAGORY COD( 

------ J08 NUWB[R 

DRAWING CATEGORY CODE 

GENCRAL " INSTRUM[NIATION 
PROCCSS/NECHAHICAl OB flRE&WEIY 
LAYOUTS 
PlfJNG 
SIN«W!OS 
ELECTRICAi. 
OPEN 

09 SIRUCIURAI. 
ID , .. 
II ARCHIIECTURAL 
12 (IP[N 
Tl PIPCUN£ 

NG L RECOVERY PLANT 
PIPING & INSTRUMENTATION DIAGRAM_ 

SYMBOL LEGEND 

3343-01-000 

3 

G 

8 

9 

HJ 

11 

12 

13 

) 4 

15 

16 

1i' 

18 

19 

20 

2) 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 
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2 

J 

4 

5 

6 

7 

8 

9 

10 

11 

12 

1J 

14 

15 

16 

17 

18 

19 

20 

21 

22 

2J 

24 

25 

26 

27 

28 

29 

JO 

Jl 

J2 

JJ 

J4 

JS 

J6 

J7 

J8 

J9 

40 

41 

FROM Cl 
PRESSURE-UP 

FROM C2 
PRESSURE-UP 

FROM ANADARKO C 1 
WLET CAS 

FROM ANAOARKO C2 
INLET CAS 

TO ANADARKO 

RESIDUE CAS OUT 

TO ANADARKO 

< RESIDUE GAS OUT 

A B 

r 

,· 
,._ ' 

T B 

---~Pt.TS/0 

~ 

Wf--0-1 

~ ~ is· • 
a--PC- 108-0 

VOF-0-1 

i·-
vor-0-1 

~

', 

~

·, 
0 0 

~ ~ 

I I 
• 

. J8 

VOF-0-1 

8~-PC-109-0 . 
VOF-0-1 

l ~-;fr, 

"°'" ....... 
I. A TMOSPH[RIC REU{F /IIEN TS SHALL BE OUTSIDE BUft.OINC. 
2. OUT Of SPEC CONNECTIONS ON [XIS11NG PURCHASED [OUOPll£N,T. MATCH 

E»ST. CONN'S. USE !RN SPEC FOR APPURTENANCES. 

L•~s J. RELD TO PR0"10E HYDROSTATIC IIENTS ANO DRAINS. 

~ AELO S[RIIIC[, L.L.C. 

URS 

I 
I 

C 

E-1 
GAS/CAS EXCHANCER 
MAWP 700 PSI O MAX TEMP 161 
24" 0.0. • 19'-11 3/4• F TO f 
l\JBE SHEET 

I 
10 

~-----------
2"-00 

·o· __J[_ 

ANAO~ 
500'(t) 
(NORTH) 

IIUPDKl:DIAIINGS ........ 
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:MP 160' F 
•TOFON 

0 

--------, 
a· -PG-101 -B-1 112·c 

a·-PG-104-B-• 1;2·c 

COlO WSULA TEO 

-~-c_t_·_s_· __ 81) 

I 

,::.,);) TCV 
103 

8"•4• 4" " " 

-D-1 re 

N.I. I I , INSUL. 

j 

2" -00-402-A _J 
-SKID DRAIN EDGE OF SKID {T'l'P.) 

E 

V-1 
~ t;'J,AC~f-_!f.' 5/S 
OESICN: 700 PSIG O + 27' TO 450' F 

,. 

a· 
&001 

8"16" 

16·•·· 

r 

TO E-2 
OW:RHEAO CONOENSCR 

6" -PG-102-8-1 1 /2"C 
3343-01-002 

COlO INSUlA TEO 

FROM E-J 
COt.UMN REBOILER 

6"-PC-110-0-1 1/2"H 

HOT IN SULA TEO 
JJU-01-00J 

TO (-3 
COLUMN REBOlL(R 

4"-PL-204-0-1 
HOT IN SULA TEO 

1/2"H 
JJ4J-Ol-OOJ 

~

TAH 

TAL 

~ 
JOI f'ROM P-IA/lJ 

REFLUX PUMPS 
•• -PL- 202-8-1 112·c 

COLO INSULA TEO 
JJU-01-002 

f'R()M V-2 
REFLUX ACCUM. 

c=J 
8"-PG-104-8-1 1/2"C < JJ4J-Ol-002 ~ COLO IN SULA TEO 

DO NOT SCAl[ ORA..C 
US[ tal(J$0NS OM.., 

2"-00-400-A 

!12!17 WHI lnte,nlal• 20 
P.O. 80• 69410 

Od .. 10. r .. os 797tll owe. No 

~ CLOSED DRAIN 

TO CLOSED DRAIN 

~ JJ4J-Ol-00B 

NCL RECOVERY PLANT 
PIPING & INSTRUMENTATION DIAGRAM 

GAS/GAS EXCHANGER 
NGL FRACTIONA'l'OR 

> 
> 

3343-01-001 
Cj(> ,U: JJ4J-01-001 IICV 

' 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 
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2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

A 

FROM v-t 
NCL rRACTIONATOR 

"'-> 

________ __,) f-PC-102-8 JJ4J-Ol-001 -
COlD INSUIATEO 

TO Y-1 
NGL FRACflONATOR 

4"-Pl-202-8-IJfC 
J34J-01-001 

COLO INSULATED 

TO E-1 
GAS/GAS EXCHANGER 

3343-01-001 
COLO INSUV.TEO 

I 
I 

I 

8 

-----------------, 

E-2 
TUBE, TRIM SPEC "'ll" 
SHELL: TRIM SPEC "A" 

I 
I 
I 
I 
I 
I 

~ 

3/4" 

var-0-
1
1 

N 

3 4• 

VBT-0-1 

I 
0 
I 

le 
2"'.J/4" 

f 2· 

\IIIT-0-1 

f 2· 

wr-0-1 

C 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

G~J: 

I 

UPPER SKID 
EOG£ or SKID (f 

2"•3/4" 

.. "j 
0 
I .., 

' 

~. 2·-1 

i~--~~~~::O:~::-::::-,:~J~-=B,::--t..,.t/.,;2~"C_.r-":"""~ __ 

2

•_-00_-_•0_

4

_-_A~Glt<="TY;.;..;Fl.;;OW;;,;,;._-.;OO;,;...;NO_,T.;POC_,K.;E_,T ___ ...-j n,_ ___ _ 

COlD INSUV.TEO 
;. • R~ 

"I::!, I 

f ~----~·<~- 1 ____ E_OG£_or ~o (TYP.J ----,-- _ _J I 

"""' 

2"-00-406-A 

r----- ---- ----- ·-- ------------ ----------- ------- ---- -
I 
I ., 

RSP 

rAt. 

IMC. MJ. 

LOWER SKID 
EOG£ or SKIO (T1 
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0 

V-2 
REFLUX ACCUMUlATOR 
38" 0.0. , 15'-0" S/S 
700 PSI O 450' 

E 

P-lA. P-1B 
RUI.UX PUUPS 
7.5 HP 
100 GPM O 50 PSID 
SP GR .&4 
VICSOCITY . 1 CP 

f" 

HOT GAS 11\'PASS 

------------------------------------------------------------< JJ4J-01-005 
J"->ll·J15·A-1"PP ( < 

~--==--~ 

FROM V-5 
R(f"RIGEIWIT SURGE T- 2 

----------------------------------------------------3•---"" .. -.. io.2 .. -• .... ----<(~ ________ <_ , ·- JJ4J-01-005 _ 

NOTE, E-2 SXlll COU9NED MTH V-5 SKID 

TO V-& 
R£FRIGERANT SUCTION SCRUB8ER 2.1 

r----, 8°-HM-lOJ-A-1,l!"C , > ---------------------------------------------.L___J,;-..,.,..,. .... - ........ ---+ JJ4J-01-005 
COlD INSUu\TEO ,·-------~ 

2"-Pl-222-8-1 1 2•c 

KIO 
SK'll (TVP.) 

a•-PG-104-8-1 1/2"C 2· 

j,, 

a"-JOOI 

' 0 . 

RECIRUu\TION 
FROM DISCHARGE 
P-JA & P-J8 

JJ4J-O 1 -004 

7 
8"-PG-I0J-8-1 1/2"C -,---,-,;'----~~..L_-9,;P--0----:-::l~ 4

"X2" &;; 
------------+-... --------------o-111-f V-2 ~- o :4·1 '2·x, 112· -:~-• 

_r_--,--=---.r------;1,G.'-::1;2· a vJ..~-1 

KIO 
SKID (TYP.) 

... 

4"-Pl-203-8-1 1/2"C 

COlO INSULATED 

r-00-404-A 

Eal':Dll3 ,,,. r --=-"=__°~ 

~~ _ _=::=,1 
,-----, 
"'-- .. -· - J ---

1 
~ 
8 
~ 2~-00-407-A 

""' 

■.o. No.: "'J 
,c.,u, NM 

00 M:lf SCAl£ llMWIC 
US[(al[NSOl'50frll.T 

JOOI VST-0-1 ,. 
ves-0-1 I 

2"DP : 
_ W/T-OLET I 

•,.. 6 I 
.., .,! I 

!!! : ___________________________________________ J 

,::~:~~ : J un• Bm 
01- I nv,,o 4" 4" 

I H -------NCOJ 
STAT _ -r- 2 VCF'-B-1 YBF-8-1 

I 
I 

"r r-oo-•oe-A 

.. 
* .. 

I g 
·' _J 

g ~v 
I ODS TO ClOSEO ORAIN 

,z!P WHI lfll ... 1lot• ZO 
P.O. Bo• l~U,10 

OdlHO. Te•o• 79763 owe. No. 

JJ4J-01-008 

NCL RECOVERY PLANT 
PIPING INSTRUMENTATION DIACRAM 

OVERHEAD CONDENSER & REfLUX ACCUMULATOR 

3343-01-002 
tao "U: JJ4J-01-002 llllY 

5 

2 

J 

5 

6 

7 

8 

9 

10 

11 

12 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

JO 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 
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2 

J 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

JO 

31 

32 

33 

34 

35 

36 

37 

3B 

39 

40 

41 

0tL FILL 
CONNECTION 

A B 

E-3 
COLUMN RE801t.ER 

AC-2 
NGL PRODUCT COOL[R 

SHEU: - 700 PSIG O JeO'F 
TUBE: MAWP 400 PSIG O 400'F 
2'-2" 0.0. • 21'-7 7/8" LG. 

OESIGN: 7~ PSIG O -20 TO 500" F 
MOTOR: 20 HP 

US( 16"-JOOI RF ;r!, 
BUNO W/4" PIPE ;,s • 

STUB ENO W/FLG. ';,sT 

1,N 

(NO POCKETS) 

3 •• 

T-0-1 Taos 

-4 8-A 

----
10 DRAIN 

-00-411-A 

6"-6001 RF 8UNO 1 
FLG. W/HOLE & I 

STUBSEO IN 2" LINE--------.... !----------------,,--~ 

T /,---:.-:.-:.-:.-:.-:.-:.-:.-:.-:.-:.-:.-:.-:.-:.-:.-:.-:.-:.-:.-:.-:.-:.-:..-""'\ V &"-6001 RF BUNO 

~1 I L n sTue'ei~ ~~~ •• ~ 
~ I'-&· 

STOPffi···i r········· tl ~ 6001 

STARl@_ ___ j · : HOA : 
~: ~ AC-2 ! 

STATU~_.r········\._U TRIMNJiEEC2 "8" ~ 

~: ~ 
PERMISSIVE@. ,l ! ~-- ◊ 

"""' DIG. NO. ..,__, ... 
t I. ATMOSPHERJ.C RELIEF /\IENTS SHALL BE O\!'SIOE BUILOING. ,. 

, , 2. OUT OF SPEC CONNECTIONS ON EXISTING ~HASEO EOUIPIIENI. MATCH 
EXIST. CONN'S. USE TRI! SPEC FOR APl'IJRT(~CES. 

1 r-15 l. f'lELO TO PROYIO£ HYDROSTATIC VENTS ANO DRAINS. 

~ F'IEL0 ___ R\IICE:, L.l.C. !,, FOR TRIM sPEC SEE PIPINC Cl.ASS UNDER UNE IDENTIFICATION 
S\'ST[M ON ~343-01 -000. ..... ... 

C 

20• 0.0. • 7' -6• S/5 
1270 PSIG O 360"f' 

i 

------lt---

1 

I---

~---.1---

1 

ST< 

STA 

STAT! 

PERMISSI 
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D 

I 

V-8 
HOT Oil SUACC ORUII 
- 1115 PSIC O 650'r 
l'-7" O.D. • 10•-•• T/T 

E 

P-2A. P-2B 
HOT Oil PUIIPS 
15 MP 
225 GPII O 50 PSID 
DESIGN, 150 PSIG O -20 TO 500' F 

F 

7 
..... .@] HTA S/0 + PUMP 

~ I 
f'R0M H-1 

TRIM SPEC "A. 

J (Q) 

SET 0 
BO PSKl 

HOT Oil H[AT[R 

"1---------' •·-t11-J07-•-IJl~,.-==;::_c==~--<~ " I JJ•J-01-00& I HOT INSUIATED 

I 

• HEAT TRACE FR. HOT Oil SUIIGE 
I -FG-605-A -·;,·-,.._=c----------lf------~➔ JJ•J-Ol-006 > WT-D-1 ,,_z ________ _, 

BlANKET CAS FROM 
I" -8G-608-A 

-,_--,ff------<( ANAOARKO FUEi. GAS HDR.( 

2• -HM-310-A 2" r 
ll-1 ---...-,,,------------ilr--.lf-----itxxll------t 

I ... I~, vcr-A-1 ver-A-1 ro H-t ~ HOT Oil HEATER 

• 
J" 

H~---tt-'ri co:J1---...,.__. 
-A-1 j 

NI!1 
~ 

P-28 
~"A., 

J"-HM-318-A-1 1/2"H 

;. --00---.0-5-A-7. ;,0 ~..;;;- -

~ TO V-4 

__________________________ o_o_s ________________________ r_-_P_L-_z_o_a-_A ____ -:,)~NG-L_P_RO_J:_~_:_~_:~_-_oo_TE_:_~> 

l TO CLOSED DRAIN 

_______________ __.2~· -_,oo"'----"•2.,a'---"•-------------------------'---------2._·.::c-,cOO,c-::•c,2,,_a-::•=----:)~ ___ JJ_•_'_-_o_• -_ooa __ ~> 
-"" 

00 NOi' SCAI.[ OflAatG 
US[~ONlT' 

~Z!7 WHI ll"ll••tote 20 
P.O. Bo• 19'10 

OdHkl. Te•o• 79763 owe. No 

NCL RECOVERY PLANT 
PIPING & INSTRUMENTATION DIAGRAM 

COLUMN REBOILER, PRODUCT COOLER & HOT OIL 

3343-01-003 
taO JU; JJ&J-01-003 CV 

5 

2 

J 

4 

5 

6 

7 

8 

9 

10 

11 

12 

1J 

14 

15 

16 

17 

18 

19 

20 

21 

22 

2J 

24 

25 

26 

27 

28 

29 

JO 

J1 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 
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2 

J 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

JO 

31 

32 

34 

35 

36 

37 

38 

39 

I 

L 

FROM AC-2 
NCI. PRODUCT COOLER 

JJ4J-01-GOJ 

TO CLOSED ORAIN 

JJ4J-01-008 

A 

V-3 
PRODUCT COALESCER 
MAWP 450 PSIG O 200" F 
1'-8" 0.Q. X 6'-8" 

B 

V-4 
NGL PRODUCT TREATER 
MAWP 1000 PSIG O 650'F 
MAX T. 650" F 
20" 0.0. x JJ'-6" LG. 

C 

V-10 
AMINE FLASH TANK 
MAWP 150 PSI O 200'F 
24" DIA. x 6' -0" LG. 

35 PSIG PCV SETO (; 
110A 

1

----------------------------•--tt-----..:2_•-.:.Pl;:.-..:2:.:.11:.:.-.;.• ______ ~---+--

b 
·- t!. 

2"-Pl.-209-A f 

~ 2" -Pl-210-A 

VBF"-A-1 

~­
~ 

.. 
I 

~ 
I 
g 
~ 

LSH 
602 

.. 
I .. 
; 
I 
g .~ 

..... 

V-4 
TRIM 

SPEC "B" 
NOTE 2 

J"•l 1/2" 

.... ... 

anADCDIMCO 

' 0 
• I 

~ i 

ves-0-1 

f 

1"-Pl-221-A 

_l_ 

1"-00-418-A 

NO 

EOGE <!:. ~10 (T\'P.) _ 

~10 ORAIN .. t ~ 2"-00-417-A 

Yoos 

........ 
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_j 

D 

r-FG-1503-A 

V-7 
NGL SURGE TANK 
DESIGN: 200 PSIG 0 
38" 0.0. x 12'-0" -20 TO 200" F 
MAWP: JOO PS S/S _ AO 150'F 

--- E_DCE_ a, SKIO (T"".'.) _ 

l'"-00-439-A 

r-o0-440-A 

E F 

P-3A,P-38 
~~~~~T PIPELINE PUMPS 
0 -2 . 700 PSIG SUCTION 

OT0200"F ' 
1000 PSIG DISCHARGE 

20 HP 20 - - __ '_ _:P_M O 700 PSIG IILAHKET GAS 

t•-IIG-507-A 

TO KO ORUM 
,·-rc-&ol-A 

URS -t--"AN~AD~ARK~:QO 

@ 5/0 PUMPS 

~ 
' ' 

.. 

....... ~~.~ 
~ 

HOLLOMAN 

r-PL-219-A 

r-PL-220-0 1" -LA-9-AA2 

AA2 

owe. No. 
3343-01-004 

RICH AMINE 

LEAN AMINE 

ll4J-01-007 

FROM AMINE CHARGE PUMPS 

c,o ,U. JJ•J-01-004 .. ., 

2 

J 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

24 

25 

26 

JO 

31 

32 

33 

34 

35 
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2 

.3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

1.3 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

.30 

.31 

.32 

33 

.34 

.35 

36 

37 

38 

39 

40 

41 

I 
I 

A 

FROM E-2 
0\otRHEAO CONDENSER 

)--------~> 8°-HM-JOJ-A-l)S"C JJ•J-OI-002 _ COl.0 IN SULA TEO 

i \/ENT 
TO ATMOSPHERE 

NOTE 1 

B 

e·-JOO, 
~ 

I J"-JOOII 

V-6 
REFRIGERANT 
SUCTION SCRUBBER 2.1 
4'-o" 1.0. x a·-o" s;s 
660 PSIG @ 270'F 
MAWP -20° F @ 660 PSI 

,· 

1/2" 

C 

7 

2" CAP ·•·1 ~~-I --___,~ ,..,. I W/T-OLET 

VBF-8~ 2""J...--....J. 
3001 

--~--SKID DRAIN 

2·-00-421-A 

Yoos 

_J 

f 1 

HCP 
REF"R 
SCRE 
600 
MA'llf 

) ) 
2•-HM-300-A 

REFRIGERANT FILL CON~ >------------------------------------------------➔11.....-------------

1 
1 ~;•,u 

_J 
TO E-2 
O\otRHEAO CONDENSER 

J"-HM-J02-A 
3343-01-002 

~ TO ATMOS. : 

~ 
~ /stT • 

I 1/2"x2 

~,1Jt;-1 u_;._ 
3001 

J"-HM-J02-A 

I NOTE,::'.-:_ SKIO COIIBIN_:O_,.~SK..'._0 ______________ _ ----------------------------
TO CLOSED DRAIN 

JJ4J- 01- 008 

NOltS Jllf'Dl£NC( OllAIINGS;" "" ........ 
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1Ke=.! 
REFRIGERANT 
SCREW COMPRESSOR 
600 HP 

D 

MAWP 200· F @ 250 PSI 

V-5 
REFRIGERANT 
SURGE TANK 2 
MAWP 483 PSIG @ 650 'F 
3'-o" o.o. x 14•-10" s;s 

E 

AC-3 
LUBE OIL COOLER 
MOTORS: (8) - 3/4 HP 

f" 

AC-lA/B 
REFRIGERANT 
CONDENSER 2.1 
300 PSIG MWP @ 205'F 
4.5 MMBTU/hr 
MOTOR: 20 HP 

r- - - - - - - - - - - - - - - -- - - ----- - - - -- - .. - -- .. - -- .. - .... - - .. -- -- - .. - ----- - - .. • 1 

2· 2· 
------INl--flXXJI------<--.. 

V"'_,.....,...,.va....,-A-1 var-A-I';_ 

@ 

,. 
J'oo' 

' N 9 
~----Clli 

'--CC:f----or ' 
ver-0-1 N 9 

i 

__ -~EOG('!_~D~ ____ _ 

SKID DRAIN 

2• -00- 424-A 

Yoos 
........ 

~ 
505 

_J 

00 MOJ 1CAI.( ORA-.C. 
US[ CIWCN510NS ONI.T 

I 

: ~TAHH L .. TIC 
: - TAH 
I 
I 

~-_@STATUS 

1 ~T't'P.8 
I 
I 

: ~y PERMISSIVE 
r-
: - T'l'P. 8 
I 
I 
I ____ J 

,ver-0-1 

3343-01-008 

J" -HM-31~-A- l"PP 

~ 
~ 

<l> 

l34J-Ol-002 

EOG( OF SKID (TYP.) 

NOTE 2 

NCL RECOVBRY PLANT 
PIPING .!c INSTRUMENTATION DIAGRAM 

REFRIGERATION SYSTEM 

_J 

!12!11 W••• 1n1..-,1ol• 20 
P.O. lo• 10410 

Oc:IHN. fe•os 79783 owe. No 
3343-01-005 

c.-o II.(; Jl4l-01-005 1111:v 

' 
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A 

~-

ANADARKO URS 

FROM ANADARKO 

@ 
~ 

I 
I Set 0 

WC 

B C 

VENT 

PILOT ASSEMBLY 

~ 
J/4" J ~ 
~: 

401C 

"--" J/4" 

VENT 

A/S 

NATURAL CAS rROM HEADER 3• -FG-600-A 
J"-NC-1103-AIAI r-,-"-..;...--"------r------,_-l:)l:J---':~J:--:1'"--<~-t------tOJ------------.L.---------

3
-I.OFII-C-

-____ji~--'--'..__.,,...,,_ / ~-; : 

·-ll6ve--. 
.! 

TO VIOi 
FUEL GAS SCRUBBER 

JJ4J-01-007 2"-FG-601-A 

f 

FROM V-10 AMINE rLASH ORUM 

1"-FC-603-A 
JJ4J- 01-004 . 

~ 
I 

~ .. J"x2" 
FR. V-8 HOT OIL SUR<:E 

1'' -FG-605-A 
JJ4J-01-00J c5..,,,,ix:i._, JOO# 

FROM V-8 SURCE ORUM 

JJ4J-01-00J 
HOT INSULATION 

t--

TO CLOSED DRAIN r-oo-u2-• 
I" -00-431-A 

JJ4J-01-008 

TO E-J < 3343-01-003 /c....:•'...."-::!H:!!M~-:_:3~07!.:,-::!A~-:!_l_!IL/!_2"!::H~------------------IIJ:-----J,i------------------------------s: HOT INSULATION .___. 

..... ...... MFDIDG OIIAINiS NO .. ...... 
1. AIIIOSl'HERIC A{U[F /\tJITS SHAU. 8E OUTS0£ ... I.DIN(;. 

L~S FIELD SER..,CE. u.c. 

2 ~;r°'c~~s~~~~ -~s=.,:;u;~~ EQUIPMENT MATCH f----+-------------+-=-2-f 

3 
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LY 

l" FC 

7 

0 

Maaimum Pressure 2 PSI 

8MS(I[] 
400 

'-¥-' 

MANUAL 
RESET 

: A/S 

: (ssoV) 
I~ 

SU. 
100 

COMBUSTION 
BLOWER 

15 HI' 

(HS\.rxs'\ 
~ 100 

I ~----~ 
~ y 

0 : 
I 
I 

E 

H-1 
HOT OIL HEATER 
DUTY: 12 MMBTU/hr 

F 

7 
I 
1---
1 
I 

BURNER 
MANAGEMENT 
SYSTEM --~--------------------<~-•~_L_•-~-A-----~ 402 

TSHH 

.._ _____ .....,..___, 
I I 
I I --fil ~s°' p~'°''"' ________ j ______________ L---------------~------------, 

L¥--J ~ I I J r--- M I I 
I I : : 
~ I I I 

(ZSO) A I 
~ ( 8

1
E \ _____ J __ ~ 

(ZSC) 'y' 0 
402 I SCANNER 

~: 

PILOT ASSY. 
SEE OET'L 

I 
L 

.. 
INLET J 

4"-HM-J14-A-1 1/rH 
--il-----o::xi-----------------+J 

J 50' f'ROM HTR. ~ 

~ ~ 
)RAIN ~ ~50 PSfG 

126-A ~ 
~H+:T-J-1 

J~ -VA-509-A 
TO CLOSEO OJIAJN 

~ 
- ~~ 

-------<~~--fl;.:lf-----J....'!!_;!. ___ •_·_-H_M_-_;J_17_•_A _____________________________ __J 

...... 
VBr-A-1 VCF'-A-1 

50' f'R. HTR. 
(MIN.) 

'"' 

w.o. No-: 3343 
SOU NON[ ~2:)7 WHt 1nter11ot• 20 

P.O Bo• 10410 
0<11110, f••o• 79763 OWG No. 

NGL RECOVERY PLANT 
PIPING & INSTRUMENTATION DIAGRAM 

HOT OIL HEATER 

3343-01-006 
(.M) FU: JJ♦J-01-006 lllV • 
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A 

P1 OOA&B 
AMINE CHARGE PUMPS 
MODEL: WHEATI.EY 
CAPACITY: 6.5 GPM 
DISCHARGE: 1200 PSI 
RPM: 500 
HP: 5 

L£AN AMINE TO -E 

RICH AMINE FROM 

t·-M-J-MI 

0-2llO'F 

" 

1" 

BY-4 

lRS 
. 

RD.IISEIMC[.~C 

,. ___ .... 

t•-M-t-M2 

2"x1" 

!,. 

~ 

BY-4 

B 

F101 
SOLIDS FILTER 
DIA.: 6 5/8"11 
LENGTH: 2'-9 1/2" SIS 
DESIGN PRESS.: 150 l'SIG O I OO'F 
CAPACITY: 
MATERIAL: SA1D6-B 
INSULATION: NONE 
CODE: ASME VIII 

(SIAM) (PEIUSSIIIE) .. 
~~ ~~~ :.. 

' :.. L-, ,--...I 
t•-t.A,,otD-MI I I 

1 2" 

BY-4 
I 

I 
I 

I 
I 

I I 
:.. I I 

\I 
I 
/\ 

I \ 
I I 

I I 
I I 

I I 
I I 

I I 

F100 

£.1.Q1A ,._._,.n, 

--

F100 
CARBON FILTER 
DIA.: 12 J/4" 0~. 
LENGTH: 7 -o• S S 
DESIGN PRESS.: 55 PSIG O 150"F 
CAPACITY: 
MATERIAL: SA516-70 
INSULATION: NONE 
CODE: ASME \/Ill 

1"x1" 
SET• 

C 

E100 
LEAN/RICH EXCH. 
DUTY: 19J.J MBTU/HR 
SIZE: J" SCH 40 l'IPE x 19' -9" 254 SQ. F 
TYPE: TUBE IN TUBE 
D.P. SHELL: 150 PSIG O 50D'F 
D.P. TUBE: 150 PSIG O 500'F 
INSULATION: 1.5 "H 

(SIAM) 

1210 PSIG 

~~ ~ 

1" 

BY-4 

I 
(A) -;. 

N 

.-::::X 1"x1" 
L~~J scr • 
~1210 PS1G 

1" 

B\1-4 

L--, 
I 

,-------... <•> 

. 
~ 

I.. 

~.ll.:::::::::::::::;-;:=:::::.J..IE==:1---' 

--

2"x1" 

1 I 

115 -, r 
) : 

I 
I 

I ~J 

c-, 

I '-&-I 

(STATUS) (PERIISSM) 

~~ ~~ 0~ 
I I 
I '"'--, 

5 L-------, I 
I I 

-
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254 SQ. FT. 

D 

P101A&B 
BOOSTER PUMPS 
MODEL: GOULDS 3742 1 "xl.25" -5 
CAPACITY: 6.5 GPM 
DISCHARGE: 125 PSIG {MAX) 
RPM: 3455 . 
HP: 2 

2· 

I 1/2" 

! 

r---1 
I 11 ,, 
I 11 
I / I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I , 
I I I ' 
II I 
11 I 
I I 
~ I 

I I I 

I I \ I 
I I I I 
I I 11 
I I II 

I/ II 
II \' 
~ L __ _ 

----, ~ 
1· I ,--
!;cjI I ,vr,, @ 

---o' 1i 

-

AC100 
AMINE COOLER 
DUTY: 96. 7 MBUT /HR 
D.P. TUBE: 100 PSIG O 251TF 
MOTOR QTY.: { 1) 
HP.: 2 
RPM: 1800 

AC101 
REFLUX CONDENSER 
DUTY: 89.8 MBTU/HR 
D.P. TUBE: 100 PSIG O 250'F 
MOTOR QTY.: (1) 
HP.: 2 
RPM: 1800 

... 

(8) (A) 

E 

P102A&B 
REFLUX PUMPS 
MODEL: GOULDS 3742 1 "xl.25" -5" 
CAPACITY: 2.8 GPM 
DISCHARGE: 
RPM: J600 
HP: 2 

__filQO 
AMINE REBOILER 
DUTY: q MMBTU/HR 

~~~Jf 12Q:'o"S/F 
D.P. SHELL: 25 PSIG O JOO'F 
MATERIAL: SA516-70 
INSULATION: 1.5"H 
CODE: ASME VIII 

., 

I 
I 
I 

r- I 
I 
I 
I 
I 

F 

T100 
AMINE STILL/REFLUX ACCUM. 
DIA.: 12 J/4" 0.0? 
LENGTH: JS' -o• S S 
DESIGN PRESS.: 2 PSIG O JOO'F 
MATERIAL: SA51§-70 
INSULATION: 1.5 
CODE: ASME VIII 

V101 
FUEL GAS SCRUBBER 
fr-~: 5/.t s~B· 
DESIGN PRESS.: 150 PSIG O 200'F 
MATERIAL: SA106-B 
INSULATION: NONE 
CODE: ASME VIII 

2"-FC-801-A 

FUEL CAS SUPPLY 

/j\P-1CJIWltll y P-101Aldll'S/D 
, u· r-.w-, ... 11 ... ,s ,.- - -!---8=== 

I I 
---------, 

I 
I 

DD.tall.I._. 
__ ....,. 

L.-------' 

HI 
~ 
un..,........_20 

FO r....,_,_ 

I 
I 
I 
I 
I 
L-------, 

H100 I 

3/1" I 
I _____ .J 

TOACIDCASCOWIIESSOR 

3343-Gt-<Xl7A 

NGL RIICOYIRY PLAN 
PIPING a: INmtlllllNTATIOH DIAGRAM 

8 GPII ~ UIIIT 

o!!._ -r.:-.:?U DR NL 3343-01-007 WfU3MI-OI-G07 • 
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2 

J 

4 

5 

6 

7 

8 

9 

10 

11 

12 

1J 

M-102 
LT. PUMP MOTOR 

H.P.: l/4 
RPM: 1800 
460/3/60 

TEFC 

ACID GAS FROM T-100 

A B C 

P-101 V-101 k..lQl M-101 P-102 M-104 M-10 
LIQUID TRANSFER PUMP SUCTION SCRUBBER ACID GAS COMPRESSOR COMPRESSOR MOTOR JACKET WATER PUMP J.W. PUMP MOTOR SURGE TANK 

CAPACITY: 6 GPM 16" 0.0. 11 36" S/S K. MODEL: 2088 H.P.: 20 CAPACITY: 6 GPM H.P.: 3/4 H.P.: 3/4 
OISCHAAG!:: 50 PSIG 125 PSIG RPM: 1800 OISCIWICE PRESSURE: 1 :,,,SIG RPM: 1800 RPII: 1801 

460/3/60 RPM: 3600 460/3/60 460/3/IK 
TEFC TEFC rcrc 

SKID LIMITS r··-··-··-··-··-··--·-··----··-··-··-··-··-··-

~ 
G! 

0-30~ 
ATMOS. 

ci PSIC 101 

~ 
11) ill 

~ /L 

~ ~ ~--- 101 
I 

. 
SET 0 

~ 
125 PSIG 

1/2" 1/2" :., -® ._ 

14 >AMIN[ STILL/REFLUX ACCUM. "-.J 2" 2"-AG-19-M2 150 

3343.,.01 -001 /G-~- l-
15 -

1· 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

JO 

Jl 

32 

33 

34 

35 

36 

37 

JB 

39 

V-101 

HOSE 
STM '5 M-103 

3/4" 

~ HOSE 3/4" 3/4" 

TO CLOSED DRAIN ._ 
I" 1· 

3343-01 -008 

DIVIDER 

J/4" 
1 • RICH AMINE TO 
F -1 00 CARBON f'ILTER HOSE 

f 
3343-01 -007 

M-104 P-102 

PUMP 

'I 

P-101 

' ' 
I ~g ~ 

L - .,, ··-·-- .. --- --,- --- -- - . --.. - ------·· ----·· - ---.. -

IO. FOR TRIM SPEC SEE PIPING CLASS UNDER LINE IOENTIF'ICAnON 5 
SYSTEM ON JJU-01-000. 

..... 

l!; 

g 

~ 
~ 

~ 
a. 
a. 
::, 
(/) 

...I 
0 
w 
ID 
::, 
...I 

I. ATMOSPHERIC REU£F /IIENTS SHALL 8( OUTSlot BUILDING. 
2. OUT Dr SPEC CONNECTIONS ON EXISTING PURCHASED EOUIPU[NT. MATCH 

ElllST. CONN'S. USE TAIi SPEC FOR APPURfEN'NCES. 
3. FIELD TO P~OE HYOROSTATIC V(NTS ANO DRAINS. 
4. REMOVABLE SP9()I. REO'O. 
5. CONTROL TUBING TO 8E 316 STA,Nl[SS. 
6. PCV-101 KIMRAY IIOOEL 130-SMT-O-ELECTROLESS NICKEL PLATED 

DIC. NO . ... 

L~S mo SCR~CE. LLC 
7. TCV-102 THERMOSTATIC CONTROL VAi.ii( t----+--------------+-:-+i 
8, SUCTION SCRU8BER 6: PIPING TO 8E PLASTIC COATED 
9. SKID IS TO SE ,l)ECKEO 

FF . tD G 

8 g 
/? I 

ffi 0 

i ~ ... .. ..., ;:;- ..., 
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D 

-103 PSH/L SET POINTS: 
TANK MOTOR 

1.P.: 3/♦ 
... , 1800 
94/l/lO 

n:rc 

COIIPRESSOR START- 10 PS1G 
COMPRESSOR STOP-5 PSIC 

■ --·-··-··-··7 

I 

ft 

1· 

E 

AC-102 .5.::.1Q.2 
DISCHARGE GAS f'IN f'AN COOLER 

our,• 20,000 BTU/Ill. 
ACID GAS WATER KO DRUM CONCRETE SUMP 

2·-0·• • .s·-o· s1s 5'-o•• ■ s·-o· DEEP 
H.P.::,, 

RPM: 1740 
410/3/IO 

TErC 

316 STAINlESS STEEL 
OESICN -SSURE: 600 LBS. 

HOSE CONNECTION rOR 
TRANSF'ER Of' SUCTION 
TO PUMPS P-I0IA/8 
OWG. 3343-01-007 

HOSE CONNECTION FOR 
TRAN5rER Of' 01 WATER 

~1- ~ 
~ 

HEATER BUILDING LIMITS -------------------- ... :--7 
HEA~ ~E ~ I ,J I 

--+-£>1<)-f---------;:-----l:J:ll--,---j.--, 1• ~ I 

i - '"' 

,.. 
11-----, 

,· 

HOSE 

IJ0-3,Wr 

SET 0 
325• r ....,.._.,,._---1 

AC-102 

~ 
~ I~ 
I I 

• _ •• _ •• _ .s~1~1~s. _j 
INSIDE 
BLDG. 

I 
1 OUTSIDE I BLDG. 

S-102 

HOSE ~ ~ I~ 
CONNECTION I <.? 

.~ 

I~ 
"" lw 

~ I ,: 
OUTSIDE I INSIDE 

BLDG. 1 BLDG. 

,.. ---- - -- -- - - - - -- -- -t- -- - -

I 

I 

OUTSIDE I INSIDE 
BLOG. BLOG. 

A/S 

f' 

l::.1Ql 
AMINE TOTE TANK 

100 CAU.ON 
PLASTIC 

SUPPLIED BY VENDOR 

T-102 
01 WATER TANK 

66-W • 42'"H 
5~ GAU.ON 
POLYETHYLENE 

SUPPLIED BY VENDOR 

TO CLOSED DRAIN 

3343-01-008 

ANADARKO TIE-IN 

NCL RECOVERY P).ANT 
PIPING & INSTRUMENTATION DIAGRAM 

ACID GAS COMPRESSOR 

00 NClf SCM£ DMWN:i 
US(~()NlT 

$2$7 WHI 1n1er .. 101• 20 
P.O. 8011 69610 

OdHIO. Te1101 7976J D"M.. No 
3343-01-007 A 

CAO ,u: lJ4J-01-007 lll'V 
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3 

4 

5 

6 

7 

8 

g 

10 

11 

12 

1.3 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

2!1 

30 

.31 

32 

33 

34 

35 

.36 

37 

.38 

.3!1 

40 

41 

A 

FROM ACIO GAS COMPR£SSOR 
JACKET WATER ORAIN 

JJ4J-01-007A 

FROM AMINE SKID DRAIN 

FROM IAC-90 & H-200 SKIDS 

3343-01-009 

FROM r-1 SKID DRAIN 

JJ4l-01-006 

FROM E-J/V-9 SKID DRAIN 

JJ4J-01-()0J 

f"ROU V-8/P-2A & P-28 SKID DRAIN 

3343-01-003 

FROM V-6 SKID DRAIN 

3343-01-005 

FROM HcP-1 SKID DRAIN 

JJ4J-01-005 

FROM P-JA & P-JB SKID DRAIN 

3343-01-004 

FROM V-J/V-4 SKID DRAIN 

3343-01-004 

FROM V-7/V-10 SKID DRAIN 

3343-01-004 

FROM V-2/P-IA ,t P-18 SKID DRAIN 

3343-01-002 

fROM E-1 SKID ORA!N 

3343-01-001 

• 

B 

OPEN DRAIN SYSTEM 

J/4• -00-444-A 

BY OTHERS 

2· -00-432-A 

2" -00- 426-A 

2· -00-422-A 

2"-00-416-A 

2"-00-417-A 

2" -00- 408-A 

2"-00-401-A 

...... IICfDOCl DltA'MCS 

C 
I 

~ 
I 

0 
o I 
~' 

... 

C 

S-1 
fillM£ 

____ GALLON CAPA 

2'"-00-401-A 

2"-150JRF~ ANNULUS LSH 
LEAK OET, S-1 

J"-1501 RF 
LOAOOUT 
SUCTION 
STINGER 

SUM 

S-1 

... _ 
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i.=l 
l.Mf 

LON CAPACITY 

~ 
' 
I 

D 

r L
e• F.F.-150I 
CAUC[ HATCH 

~ 8" 
r 2· 2,= 11 :;::l" 

3" 3•x2· .. 
.;· .. 

SUMP '' ,=-x2· 

S-1 

.. 
I 

::'I .. 
I 

8 
I 
l. 

j 

'" .. I,! ·~ i"' 
1 I 
9:!i 
... ~ 

4'"-00-447-A 

CLOSED DRAIN SYSTEM 

.. 
I 

~ 
I 

9 
l. 

.. 
I 

§ 
I 

0 
0 
I .... 

.. 
: 
~ 
I 

0 
0 
I .... 

-

PLUCGCD 1
2" CPLC. 

"" 
""' 
°"' 

E 

CLOSED DRAIN SYSTEM 

1'"-00-4'5-A 

,·-oo-443-AS 

2'"-00-434-A 

2•-00-427-A 

1
2" CPLG. 
PLUGGED 

2·-00-•oo-• 

2" -00-428-A 

11

2" CPLG. 

1
2" CPLC. 

PLUGGED PLUGGED 

2°' -00-429-A 

2"-00-423-A 

1
2" CPLG. 
PLUGGED 

2" -00-404-A 2" -00- 404-A 

.. 
~ 
~ 2"-00-403-A 
I 

9 
•N 

2"-00-402-A 

Y-VA-509-A 

F 

FROM V101 SUCTION SCRU88ER 

/ < ll4J-01-007A 

FROM V10~ AO0 GAS WATER KO ORUM 

/ < JJ4J-01-007A 

ntOU AMINE SKID 

3343-01-007 -z 
FROM F-1 

/ < JJ4J-0l-006 

FROM V-1 

3343-01-001 .<: 
f'RCM E-J. V-8, Y-9, P-2A/28 & AC-2 

3343-0I-OOJ < 
FROM V-3, V-4 It V- 7 

/ 
JJ4l-01-004 ~ 

FROM HCP-1 & Y-6 

3343-01-005 -z 
FROM E-2, V-2 & P-IA/18 

JJ4J-01-002 ~ 
FROM E-1 INLET GAS 

3343-01-001 ~ 
FROM E-I RESIDUE 

JJ4J-Ol-001 -z 
FROM H-1 OUTLET PSV-403 

JJ4J-01-006 < 

NC L RECOVER'( PLANT 
PIPING & INSTRUIIEN'fATION DIAGRAM 

OPEN AND CLOSED .DRAIN SYSTEM 
! 

DO MOf SCN.[ DRAfiG 
US( DM(N5KIIS (Jll.Y 

,z,7 w .. 1 rnter•tot• 20 
P.O. lo■ 69-410 

Odeno, f••o• 7976l O'M:i. No 
3343-01-008 

(.IIO f'U ll4l-01-006 ll(Y 
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28 

29 
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32 

.3.3 
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A 

@STATUS 

~ 

,---· --

I 
I 
I 2· 

I 
I 1/2" 

, IAC-90 
I 

INSTRUMENT AIR 
RYER PACKAGE 

------

IAC-90 
INSTRUMENT AIR 
COMPRESSOR 

___ SCF'M AT ___ PSIG 
MOTOR: __ HP 

I 1/2• 

I 1/2" I 1/2• 

B 

I 1/2• I 1/2" 

112· 

AIR 
ORYER 

2" -lA-502-A 

AIR 
DRYER 

C 

1/2" 

------- --- -- ---- -- _J 
f 

PILOT EXHIBIT 2047 PAGE 062 
SCOUT/CHEVRON v. PILOT - IPR2024-00385



0 

Y=.fil 
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Electronic Patent Application Fee Transmittal 
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Filing Date: 
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First Named Inventor/Applicant Name: Eric Prim 

Filer: Grant Rodolph/Jean Brown 
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Provisional Filing Fees 
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Basic Filing: 

Provisional application filing 1005 1 200 200 

Pages: 
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Petition: 
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Electronic Acknowledgement Receipt 

EFSID: 1788127 
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International Application Number: 

Confirmation Number: 9990 
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First Named Inventor/Applicant Name: Eric Prim 
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Attorney Docket Number: 2103-00901 
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Document Document Description File Name File Size(Bytes) Multi Pages 
Number Part /.zip (if appl.} 

1 Application Data Sheet 
2103-00901_ApplicationData 

1006084 no 4 
Sheet.pdf 

Warnings: 

Information: 
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2103-00901_Specification.P 

563569 yes 14 
OF 

Multipart Description/PDF files in .zip description 

Document Description Start End 
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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 
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National Stage of an International Application under 35 U.S.C. 371 
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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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