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Chemical and Physical Properties for Pipeline Quality Natural Gas

PROPERTY MINIMUM [ MAXIMUM | TEST METHOD
VALUE VALUE
A: CHEMICAL PROPERTIES
MAJOR AND MINOR COMPONENTS, mol %'
Methane 80.0 ASTM D 1945
Ethane - 12.0 ASTM D 1945
Propane - 4.0 ASTM D 1945
Butanes 1.0 ASTM D 1945
Pentanes and Heavier - 0.5 ASTM D 1945
Carbon Dioxide - - 1.0 ASTM D 1945
or ASTM D 4984
Nitrogen - 0.6 ASTM D 1945
Others 0.1 ASTM D 1945
TRACE COMPONENT
Hydrogen Sulfide - 5.0 my/SCM ASTM D 2725
-or ASTM D 4810
or ASTM D 4084
or UOP Method
212 '
Mercaptan Sulfur - 15.0 mg/SCM ASTM D 2385
or ASTM D 1988
or UOP Method
212
Total Sulfur - 100.0mg/SCM ASTM D 3031
- or ASTM D 1072
B: PHYSICAL PROPERTIES
Water Vapor 110mgiSCMm ASTM D 1142
(7.0 pounds IMMSCF) ot
Gross Heating Value, 37.24 MJISCM 43.94 MJISCM ASTM D 1826
(1000 BTUIsCf) (1180 BTUIsCH) or ASTM D 3588
Hydrocarbon Dew Point -10°C ASTM D 1142
Temperature , at 55 barg
Temperature - +55°C

1i + . . I
Maximum and minimum values may be exceeded provided the gross heating value limits are met

except for carbon dioxide and nitrogen.
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R =15-25Mg/SCMH

Q =25(Mg/SCM) x10000SCMH = 250000Mg / Hr = 0.25Kg / Hr
StorageTankCapacity : for one month = 0.25 x 24 x 30 = 180litres
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Characteristics

A) Technical data sheet
Rangeability and pulse values

With the correction gears 32/40 (correction

Ge5 50 100 10 01 529655 524 - - 000871 3188 15939
G100 80 160 20 1 2285714 194 007521 591 003760 ng2 5910
G160 250 200r 30 2285714 304 007521 923 003760 1847 9334
G250 400 200r 30 3972414 280 013071 850 006535 1700 8501
G160 100 250 20 1 228574 304 00621 ms 00621 ms 4193
G250 400 200r 30 2285714 486 00621 1789 006211 1789 6708
G400 650 200r 30 3972414 455 010795 1673 010795 1673 6272
G400 150 650 20 1 2285714 790 015238 185 015238 18s 3555
G650 1000 200r 30 2285714 1215 015238 1823 015238 1823 5469

G1000 1600 200r 30 3972414 nse 026483 1678 026483 1678 5035
G650 200 1000 20 10 2189474 127 035732 777 035732 777 2332
G1000 1600 20 0r 30 2189474 203 035732 1244 035732 1244 3732
G1600 2500 200r 30 3972414 175 064829 1071 064829 10N 3214
G1000 250 1600 20 10 2285714 194 057319 775 057319 775 1939
G1600 2500 200r 30 2285714 304 057319 1212 057319 1212 3029
G2500 4000 200r 30 3972414 280 099617 ms 099617 ms 2789
G1600 300 2500 20 10 2189474 317 086064 807 086064 807 1729
62500 4000 200r 30 2189474 507 086064 1291 086064 1291 2767
G4000 6500 200r 30 3972414 455 156148 1156 156148 156 2478
G2500 400 4000 20 10 2189474 507 205391 541 205391 541 159
G4000 6500 200r 30 2189474 825 205391 879 205391 879 1884
G6500 10000 20 or 30 3972414 699 372647 745 372647 745 1597
G4000 500 6500 200r 30 10 2189474 825 205391 879 205391 879 1884
66500 10000 200r 30 3972414 699 372647 745 372647 745 1597

| For greater than 1 20, refer also to your Natonal Approval

Q.
c (1V-Y)

G -rate=

C= 6}»..23;4]@

G -rate= @ =536.04
18.65
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Input General Neuron
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Where

R = number of

ZI L )I fl <y elements in
b

input vector

1 J
a=f(Wp +b)
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Qverall Vapour Phase Sofid Phase
Vapour / Phase Fraction 1.0000 1.0000 0.0000
Temperature: {C) 28.00 28.00 28.00
Pressure: {har q) 67.93 67.93 67.93
Molar Flow {fkgmole/h) 4981 4981 4.986e-002
Mass Flow {kg/h) 8.442e+004 8.442e+004 0.5568
Std Ideal Lig Vol Flow {mL/min) 4 560e+006 4 560e+006 6.078
Molar Enthalpy {lkdkgmole) -7 .712e+004 -7 .712e+004 29.77
Molar Entropy {flgmofte-C) 1471 1471 5170
Heat Flow (ked/h) -3.841e+008 -3.841e+008 1.484
Lig Vol Flow @Std Cond {ml/min) 1.957e+009 6.078
COMPONENTS MOLAR FLOW MOLE FRACTION MASS FLOW MASS FRACTION | LIQUID VOLUME | LIQUID VOLUME
{kgmolerh) tkg/h) FLOW  (mLmin) FRACTION
H28 0.0051 0.0000 0.1738 0.0000 36733 0.0000
€02 0.6119 0.0001 26.9300 0.0003 543.8204 0.0001
H20 0.0001 0.0000 0.0020 0.0000 0.0341 0.0000
Methane 4793.3063 0.9624 76598.5335 0.9109 | 4.280787766e+06° 0.9388
Ethane 101.9852 0.0205 3066.6860 0.0363 143699.3940 - 0.0315
Propane 509926 00162 22486216 0.0266 73966 1588 0.0162
i-Butane 10.1985 0.0020 592.7790 0.0070 17580.5123 0.0039
n-Butane 10.7085 0.0021 622.4180 0.0074 17786.7339 0.0039
Pentane 5.0993 0.0010 367.9169 0.0044 9835.6342 0.0022
n-Pentane 5.6092 - 0.0011 404.7085 0.0043 10711.1826 0.0023
n-Hexane 1.5208 0.0003 131.8331 0.0016 3315.7354 0.0007
n-Heptane 0.6119 0.0001 61.3166 0.0007 1487.9452 0.0003
Carbon 0.0499 ° 0.0000 0.5988 0.0000 60779 0.0000
Total 4980.7082 1.0000 844225179 1.0000 |  4.5597246682+06 1.0000
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Ogeal b fidus (55l 4 s (F-8)d g0

Name (Gas From Refinery (Gas From Filter Waste Solids
Vapaur 1.0000 1.0000 0.0000
Temperature (C) 26.0000 26.0000 26.0000
Pressure (bar g) 67.9343 679143 679143
Molar Flow (kamole/h) 4960.7082 4960.6584 0.0439
Mass How (kah) 84422 5179 84421 9180 0.5388
St fdeal Lig Vol Flow {mLimin) 4550724 6652 4559718.5903 6.0779
Molar Enthalpy (kSkgmole) -1.712e+004 -1.712e+004 2077
Molar Entropy (kJkgmole-C, 1471 1471 5110
Heat Flow (kcJin) -3.8411e+08 -3.6411e+08 148412400
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Total Utilities Heating Utilities Cooling Utilities Carbon Emissions

[k)/h] [k)fh] [k)fh] [kg/h]
TTE+07 1.11E+07 1TTE+07  1.11E+07 1241 1241
0.0 0.0
Actual Target Actual Target Actual Target Actual  Target

Sumrmary Table

Actual Target Available Savings % of Actual
Total Utilities [kl/h] 1T.1E+07 TE+07 o 0.00
Heating Utilities [kl/h] 1.11E+07 1.11E+07 o 0.00
Cooling Utilities [k/h] 0.0 0.0 o 0.00
Carbon Emissions [kg/h] 1241 1241 0 0.00

Jlad Ldas oK sl Utility aslie (¥) JSCs

Sy Jae dlgd 5 gy (29, 9 (69959 sl ,d Dlasine (F-F) Jgax

Tube Side Shell Side
Inlet Qutlet Inlet QOutlet
Name 0| Name Reflux To Heater | Name Gas From Fiter | Name To Flashing
From Op. Gas Heater | ToOp From Op. Filter Seprator | ToOp Pressure Reducing
Op. Type Heater | Op. Type Op. Type Baghouse Fiter | Op. Type Valve
Temp 20000C | Temp 17051C | Temp 2800C | Temp 6000C
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5551 1 5 Bkl aralons (51 350550 Sonlys go 5 slo 2ol (0-5) St

S
Stream Name IvéoKlﬁquﬁé%’\)/ (K] /Kmohle_l) (KJ/KmoIS
Gas From Refinery £4A+ VA AY S AAAEARZA VEV, VY VAY
Fluid For Heating | YYY,'T0407A SYANY S AVASY oY, 4Y4 VYA
Waste Solids ¢ Q4E-+Y Y4,V YY 0,0V FYYIVY
To MP Flare ' SRV AR VUYLEALVAYY
Reflux To Heater | YYY, T040YA -YT4r 0AN N YY QY A+4YYV 0
Out Of Heater | YYY,*Yo40YA SVFUYYLAAYY VWA VFFYYY
Gas From Filter | £4A+,leAv SVYAY s VY VEV, VIAOYT
To Flashing | £9A+,10AY -voToV,) 0% 101,141
Sl &)L kP Jgox
Duty (KJ/h)
Gas Heater V) +AVVVA/YYYVOVY
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150 150
2 Bolts 2 Bolts
Fixed Slicing
Nozzle Dats Design Data Units Shzll Channel _J| Comgany:
Ref | oo | wal | Standsrd Motes |l Design Pressure bar 7 0 Lecaton; Aspen Shell & Tube Exchanger
51 |256 mm[15.1 mm 150 ANS| Slip on Design Temperature C 85 235 Seryice of Unit: Qur Beferene:
52 | 356 mmf15.1 mm 130 AMSI Slip on Full Vacuum ltem Ha.: our Reforence:
T1 {114 mm| & mm 150 ANSI Slip on Correzion Allowance mm 3173 3175 Dt Ay by b No, Set‘ting Plan
| T2 | 83 mm | 5.5 mm 150 AMSI Slip on Test Prassurs bar
Mumber of Passes 1 2 Design Codes BEM &00 - 2100
Radiography ASME Section VIl Div. 1
PWHT TEMAR
Intemal Volume m' | 0ses | 02761 Drawing Nurnber
Customer Specifications
Weight Summary
Emgty | Fooded | Bundle Revision | Date | Dwg. | Chic | Agp.
0kg | kg | ildikg 0170002
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<\ reural Metwork Training inntraintool) (== =
Neural Network
Hidden Qutput
Input Output
4 1
10 1

Algorithms
Data Division: Random (dividerand)
Training: Levenberg-Marquardt  (trainlrm)
Performance: Mean Squared Ervor  (mse)
Derivative: Default (defaultderiv)
Progress
Epoch: o | 5 iterations 1000

Tirne: 0:00:00

Perfarmance: 173e+03 [ End 0.00
Gradient: 4.10e+03 7.86e-10 1.00e-05
MU 0.00100 1.00e-08 1.00e+10
Walidation Checks: o 0 a 6
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Training State (plottrainstate)
Error Histagram (ploterrhist)
Regression (plotregression)
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Regression (plotregression)

Training: R=0.95534

Validation: R=0.94338
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Meural Metwark Training Perfarmance (plotperfarm), Epach 5, Minimum gradien.., EI@
Best Validation Performance is 68.7239 at epoch 1
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MNeural Metwork Training Error Histogram (ploterrhist), Epoch 5, Minimurm gradie.., EI@
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Simulation of the Urban Gas Pressure Reducing Unit from the Exergy
Perspective

Abstract

When entering the gas, it is necessary to pass through the pressure and
measurement system because the gas pressure in the main network is about \« « -+,
and on the other hand, to measure the consumption of gas by each consumer,
special measuring devices are used. To be The main and main station is called
CGS and subsequent stations according to the amount of pressure and gas passing
through it to different names through it to various names, including TBC. In this
research, the data from Masjed Soleiman Pressure Reduction Station were used
for simulation using Aspen Hisses software.

The results show that the total exergy output of the station is a pressure reduction

of about #Y, and the efficiency of the equipment, including the heat heater 4¥, and

the heat exchanger is more than 4A, indicating that the losses in this equipment are
negligible and the most losses are related to the valves.

Key words: Exergy, Pressure Reduction, Simulation
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