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Stream Name 201 202 203 204 205 206 207 208 209 210 211 212 213 214 215 216 217 218 219 220 221 222 223 224 225 226
R CosMgl'J';ED RICH MDEA| RICHMDEA| L o AlecS;BER ;Tphf:% LEANMDEA|  MDEA MDEA |MDEA OVHD sggi")'( acpoas | MPEA | Ammonm | Reeen | ReeeN | MpEA | REGEN | Recen [eanmoeal oo | liean voEAlLEANMDEAf o R'CHTgDEA
escription sTREAMS |FROMOT1V] FROM | 2ot ovip To puMP | ToLpaBs,| REGEN REGEN TO TRIM DRUM TOSRU REGEN | PURGE TO | REBOILER | REBOILER | ' REGEN | BTMSTO | BIMSTO |FROM 14 "0 ol o0 (JFROM  14{FROM 14 upoen 1) pavmich
FROM HCU 112 REFINERY MU SUCTION FEED OVHD COOLER INLET REFLUX SWS INLET RETURN BTMS COOLER | STORAGE P-202 P-203 P-203 EXCH.
[ MIXTURE
Vapour_Fraction 1.0000 0.0001 0.0000 0.0000 1.0000 0.0000 0.0000 0.0000 1.0000 0.1759 0.1675 1.0000 0.0000 0.0000 0.0000 1.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
Temperature °c 45 53 48 45 49 48 50 95 111 50 40 40 40 40 128 129 129 85 50 40 40 40 40 40 50 48
Pressure Barg 5.0 5.0 5.0 5.0 4.9 5.0 6.3 86 1.0 0.9 0.8 0.8 0.8 3.0 1.3 1.3 1.3 36 2.9 7.0 7.0 7.0 14.0 7.0 24.0 10.0
Mass_Flow kg/h 2,358 18,002 62,457 7,853 2,353 93,067 4,750 93,067 7,803 7,803 7,803 2,035 5,768 577 103,169 12,714 90,455 90,455 90,455 30,000 17,500 4,750 61,080 7,750 625 93,067
Molar_Flow kgmalh 260 615 2135 269 262 3179 163 3179 363 363 363 61 303 30 3790 702 3088 3088 3088 1029 600 163 2094 266 35 3179
Molscular_Weight 9.1 20.3 29.3 20.2 9.0 290.3 29.2 29.3 215 215 21.5 334 19.1 19.1 27.2 18.1 203 29.3 29.3 29.2 29.2 292 29.2 202 18.0 29.3
Heat_Flow KW -1355 50127 -175656 22317 -1579 -261478 -13601 257236 -18112 21825 21921 -519 -21402 2140 -304814 46430 250635 -254855 258021 -86172 -50267 -13644 175427 22261 2733 261465
Mass_Cp kJ/kg.’C 4.09 3.38 3.39 3.43 413 3.39 3.54 3.65 1.64 298 2.93 1.04 3.60 3.60 4.01 1.95 3.93 3.72 354 3.49 3.49 3.49 349 3.49 4.23 3.39
Mass_Density kg/m’ 241 1022.2 1036.7 1035.8 2.0 1036.2 1026.3 1005.3 14 8.7 89 23 948.7 948.7 961.6 13 962.8 1002.2 1026.1 1031.5 1031.5 1031.5 1031.6 1031.5 987.8 1036.3
[ GAS PHASE
Std_Gas_Flow kSm¥h 6.2 0.0 -— -— 6.2 e - 8.6 1.5 14 1.4 16.6 - -
Molar flow kgmol/h 260.18 0.05 -— 261.65 - - — 363.47 63.92 60.89 60.89 - - 701.74 — - — — - - - - —
Act_Gas_Flow Am’fh 1146.07 0.21 - 1194.92 - 5721.83 892.83 869.65 869.65 — 10027.44 -— — o — — e - -
Mass_Flow kg/h 2358.3 03 - 2353.4 - 7803.2 2108.3 2035.0 2035.0 127135 - — - o
Molecular_Weight 9.06 6.86 - 8.99 — — — 21.47 32.98 33.42 33.42 — — —— 18.12 — — — — — -
Mass_Cp kd/kg.’C 4.09 4.83 - 4.13 — - 1.64 1.06 1.04 1.04 1.95 — — — - e
Z_Factor 1.00 1.00 — — 1.00 — 0.99 0.99 0.99 " 0.99 098 - - i - —
Thermal_Cond_ Wim.°K 0.128 0.137 - — 0.129 — o -~ 0.026 0.019 0.018 0.018 — — 0.027 - . - - - - — — —
Viscosity oP 0.011 0.012 - — 0.011 - 0.014 0.014 0.013 0.013 - — -— 0.014 — — — - - —
Mass_Density kg/m® 2.06 151 — — 1.97 — 136 2.36 2.34 234 - - 127 - -
Cp/Cv 1.30 1.34 — - 1.30 o 1.33 1.33 1.33 1.33 1.33
[ AGUEOUS PHASE
Mass_Flow kg/h 18002 62457 7853 93067 4750 93067 5695 5768 — 5768 577 103169 — 90455 90455 90455 30000 17500 4750 61080 7750 625 93067
Lig_Vol_Flow Smefh 17.88 61.84 7.76 - 92.18 468 92.18 - 6.00 6.18 - 6.18 0.62 101.76 o 89.03 89.03 80.03 20.53 17.23 4.68 60.13 7.63 0.63 9218
Volume_Fiow Am°h 17.40 60.25 7.58 89.81 463 92.57 - 6.04 6.08 — 6.08 0.61 107.29 93.95 90.26 88.15 20.08 16.96 4.60 59.21 7.51 0.63 89.81
Molecular_Weight 29.3 293 29.2 29.3 29.2 29.3 - 19.0 191 19.1 19.1 27.2 e 293 29.3 29.3 29.2 29.2 292 29.2 29.2 18.0 20.3
Mass_Cp kJikg.’C - 3.38 3.39 3.43 3.39 3.54 3.65 - 3.70 3.60 — 3.60 3.60 4.01 3.93 3.72 3.54 3.49 3.49 3.49 349 3.49 4.23 3.39
Thermal_Cond_ Wim.°K 0.36 0.36 0.37 0.36 0.38 0.36 - 0.49 0.48 0.48 0.48 0.40 0.37 0.38 0.38 0.38 0.38 0.38 0.38 0.38 0.64 0.36
Viscosity cP 219 263 2.95 - 2.59 2,57 0.89 — 0.38 0.44 0.44 0.44 0.49 0.56 111 2.58 344 344 344 343 344 0.54 2.59
Mass_Density kg/m* - 1034.8 1036.7 1035.8 - 1036.2 1026.3 1005.3 - 943.5 948.7 - 948.7 948.7 961.6 — 962.8 1002.2 1026.1 1031.5 1031.5 1031.5 1031.6 10315 987.8 1036.3
COMPOSITIONS (MOL%)
Water 0.389 86.375 87.246 87.966 1.819 87.147 88.920 87.147 72.131 72.131 72.131 3.668 85.907 85.907 90.836 99.773 88.805 88.805 88.805 88.929 88.929 88.929 88.929 88.929 99.989 87.147
Hydrogen 80.988 0.012 0,000 0.000 80.530 0.003 0.000 0,003 0.024 0.024 0,024 0.142 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0,000 0.000 ogos i
Hydrogen Sulflde U./81 2.504 1.94Y 0.4996 0.003 1.941 0.057 1.941 21653 | 21653 21.653 05.035 6.887 6.887 0.074 0.146 0.058 0.058 0.058 0.057 0.057 0.067 0.057 0.057 0.000 1.941
Ammonia 0.113 0.353 0.000 0.000 0.002 0.077 0.000 0.077 6.042 6.042 6.042 0.481 7.161 7.161 0.000 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.077
Methane 6.350 0.002 0.000 0.000 6314 0.001 0.000 ©.001 0.005 0.005 0.006 0.027 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.001
Ethane 1.999 0.001 0.000 0.000 1.987 0.000 0.000 0.000 0.002 0.002 0.002 0.010 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Propane 3.291 0.001 0.000 0.000 3272 0.000 0.000 0.000 0.002 0.002 0.002 0.011 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Isobutane 2.953 0.000 0.000 0.000 2,935 0.000 0.000 0.000 0.001 0.001 0.001 0.007 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Butane 1.444 0.000 0.000 0.000 1.435 0.000 0.000 0.000 0.001 0.001 0.001 0.006 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
MDEA 0.000 10.751 10.805 10.894 0.000 10.818 11.014 10.818 0.000 0.000 0.000 0.000 0.000 0.000 9.089 0.076 11.137 11.137 11137 11.014 11.014 11,014 11.014 11.014 0.011 10.818
CcO2 0.000 0.000 0.000 0.144 0.000 0.012 0.000 0.012 0.140 0.140 0.140 0.612 0.044 0.044 0.001 0.004 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.012
Nitrogen 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Heavy Naptha 0.232 0.000 0.000 0.000 0.231 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
kerosene 0.008 0.000 0.000 0.000 0.008 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Light Naptha 1.474 0.000 0.000 0.000 1.465 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Diesel 0onn n0an 0.000 0,000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
1. DESIGN CASE IS BASED ON PROCESSING 12600 TPD OF A CRUDE MIX (80.5 VOL% MELLITAH AND 19.5 VOL% INRANIAN HEAVY) IN THE REFINERY (0.5 WT% SULPHUR IN FEED). ALL UNITS ARE CONSIDERED RUNNING AT 100% CAPACITY AND DOUF UNIT PROCESSING GASOIL.
HCU RUNNING AT 100% WITH DESIGN SULPHUR CONTENT (0.8 WT%) IN HVGO FEED.
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< 7\ PROCESS H&MB
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Stream Name 201 202 203 204 205 206 207 208 209 210 211 212 213 214 215 216 217 218 219 220 221 222 223 224 225 226
RICH MDEA
e coslxgr,ieo RICH MDEA[RICH MDEA| ABS(;';BER é%f:?d LEANMDEAl  MDEA MDEA |MDEA OVHD ggg_‘a’; acDas | MDEA | amvoni | ReGeN | ReeN | wmpea | ReGeN | ReGEN |ieanmpeAl oo |eEAN MDEAfLEAN MDEA| | o o o
escription sTREAMs |[FROMOT1M FROM |0 o VD To pume | ToLpams.| REGEN REGEN TO TRIM DRUM 10 SRU REGEN | PURGE TO | REBOILER | REBOLER | REGEN | BIMSTO | BIMSTO |FROM 14 "0 oo oot oo CIFROM  14FROM 14 o —oon b oo
FROM HCU 112 REFINERY HMU SUGTION FEED OVHD COOLER INLET REFLUX SWs INLET RETURN BTMS COOLER | STORAGE P-202 P-203 P-203 EXCH.
- MIXTURE
Vapour_Fraction 1.0000 0.0001 0.0000 0.0000 1.0000 0.0000 0.0000 0.0000 1.0000 0.1471 0.1392 1.0000 0.0000 0.0000 0.0000 1.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
Temperature °c 45 53 47 44 48 47 50 95 1M 50 40 40 40 40 128 129 129 84 50 40 40 40 40 40 50 47
Pressure Barg 5.0 5.0 5.0 5.0 4.9 5.0 6.3 9.7 1.0 0.9 0.8 0.8 0.8 3.0 13 1.3 1.3 3.6 2.9 7.0 7.0 7.0 14.0 7.0 24.0 10.0
Mass_Flow kgh 2,342 15,884 58,865 6,943 2,350 85,785 4,100 85,785 7,007 7,007 7,007 1,543 5,464 546 95,361 11,665 83,695 83,695 83,695 26,460 15,500 4,100 57,810 6,860 575 85,785
Molar_Flow kgmolh 259 543 2013 238 261 2932 141 2932 332 332 332 46 286 29 3502 644 2858 2858 2858 907 531 141 1982 235 32 2932
Molecular_Weight 9.0 29.3 20.2 29.2 9.0 29.3 20.2 29.3 2141 211 2141 33.4 19.1 19.1 27.2 18.1 29.3 20.3 29.3 29.2 29.2 29.2 29.2 29.2 18.0 29.3
Heat_Flow kW -1352 -44371 166211 -19751 -1568 -241857 -11740 237835 -16826 -20321 -20408 -395 20013 -2001 -281623 -42602 231910 -235911 -238744 -76003 44522 1777 -166036 -19705 2514 241846
Mass_Cp kd/kg.°C 4.10 341 3.40 344 413 341 3.54 3.66 1.67 3.07 3.01 1.04 3.56 3.56 4.01 1.95 3.93 3.71 3.54 3.49 3.49 3.49 3.49 3.49 4.23 341
Mass_Density kg/m® 24 1020.6 1035.8 10354 2.0 1035.3 1026.3 1003.5 1.3 10.2 10.5 23 945.4 945.4 961.6 1.3 962.8 1003.1 1026.1 1031.5 1031.5 10315 1031.6 1031.5 987.8 1035.3
| GAS PHASE
Std_Gas_Flow kSmh 6.1 0.0 - -— 6.2 - - — 7.9 1.2 11 1.1 - — — 153 - - — — — — — — - —
Molar flow kgmolh 259.17 0.04 - — 260.91 - — 331.67 48.79 46.16 46.16 643.89 — — — — — — — — -
Act_Gas_Flow A 1141.60 0.18 - 1188.50 - - 5228.51 681.49 659.38 659.38 — — 9200.78 — — — - - -
Mass_Flow kg/h 2341.8 0.3 - 2349.5 - 7007.0 1608.4 15426 1542.6 — 11665.4 — - —
Molecular_Weight 9.04 6.77 9.01 e 21.13 32.97 33.42 33.42 - 18.12 — — — — - — — — -
Mass_Cp kdikg:°C 4.10 4.90 413 - 1.67 1.06 1.04 1.04 — — 1.95 — — — — - — - — -
Z_Factor 1.00 1.00 1,00 — 0.99 0.99 0.99 0.99 - 0.98
Thermal_Cond_ Wim.°K 0.128 0.137 — 0.129 - - — 0.026 0.019 0.018 0.018 - - 0.027 - - — — — — — — - —
Viscosity cP 0.011 0.011 0.011 - 0.014 0.014 0.013 0.013 — — 0.014 — — — — — -
Mass_Density kg/m® 2.05 1.49 1.98 — 1.34 2.36 234 234 — 1.27 — . - —
Cp/Cv 1.30 1.34 1.30 - — 1.33 1.33 1.33 1.33 - - 1.33 - - - - - - -
[TAQUEOUS PHASE
Mass_Flow kgh — 15884 58865 6943 85785 4100 85785 5399 5464 5464 546 95361 - 83695 83695 83695 26460 15500 4100 57810 6860 575 85785
Lig_Vol_Flow Smh 15.76 58.22 6.86 - 84.89 4.04 84.89 5.80 5.88 — 5.88 0.59 94.06 — 82.38 82.38 82.38 26.05 15.26 4.04 56.91 6.75 0.58 84.89
Volume_Flow Am’/h 16.38 56.83 6.71 82.86 4.00 85.49 5.74 5.78 5.78 0.58 99.17 86.93 83.44 81.56 25.65 15.03 3.97 56.04 6.65 0.58 82.88
Molecular_Weight - 29.3 29.2 29.2 29.3 29.2 29.3 19.1 19.1 — 19.1 18.1 27.2 - 20.3 29.3 29.3 29.2 29.2 29.2 29.2 29.2 18.0 29.3
Mass_Cp kJkg.”C 3.41 340 3.44 - 341 3.54 3.66 3.66 3.56 - 3.56 3.56 401 - 3.93 3.71 3.54 3.49 3.49 3.49 3.49 3.49 4.23 341
Thermal_Cond_ W/m.°K — 0.36 0.37 0.37 - 0.37 0.38 0.36 0.48 048 0.48 0.48 0.40 0.37 0.38 0.38 0.38 0.38 0.38 0.38 0.38 0.64 0.37
Viscosity cP — 2.20 2.76 2.99 — 2.68 258 0.90 — 0.37 042 - 0.42 042 0.49 0.56 1.14 258 344 344 344 343 344 0.54 268
Mass_Density kg/m® 1033.1 1035.8 1035.4 - 1035.3 1026.3 1003.5 - 940.1 945.4 — 945.4 945.4 961.6 — 962.8 1003.1 1026.1 1031.5 1031.5 1031.5 1031.6 1031.5 987.8 1035.3
COMPOSITIONS (MOL%)
Water 0.390 86.633 87.562 88.052 1.746 87.426 88.929 87.426 73.529 73.529 73.529 3.629 84.831 84.831 90.823 99.773 88.806 88.806 88.806 88.920 88.920 88.929 88.929 88.929 99.988 87.426
Hydrogen 81.099 0.012 0.000 0.000 80.555 0.003 0.000 0.003 0.023 0.023 0.023 0.165 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.003
Hydrogen Sulfide 0.580 2.167 1.504 0.909 0.003 1.623 0.057 1.623 19.571 19.571 19.571 94.931 7.386 7.386 0.074 0.146 0.058 0.058 0.058 0.057 0.057 0.057 0.057 0.057 0.000 1.623
Ammonia 0.116 0.399 0.000 0.000 ' 0.003 0.084 0.000 0.084 6.730 6.730 6.730 0.545 7.730 7.730 0.000 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.084
Methane 6.372 0.002 0.000 0.000 6.328 0.001 0.000 0.001 0.005 0.005 0.005 0.033 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.001
Ethane 2.003 0.001 0.000 1 0.000 1.990 0.000 0.000 0.000 0.002 0.002 0.002 0.012 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0,000 0.000 0.000 0.000 0.000 0.000
Propane 3.302 0.001 0.000 0.000 3.280 0.000 0.000 0.000 0.002 0.002 0.002 0.013 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Isobutane 2.964 0.000 0.000 0.000 2.944 0.000 0.000 0.000 0.001 0.001 0.001 0.009 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Butane 1.447 0.000 0.000 0.000 1.437 0.000 0.000 0.000 0.001 0.001 0.001 0.008 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
MDEA 0.000 10.784 10.844 10.905 0.000 10.852 11.014 10.852 0.000 0.000 0.000 0.000 0.000 0.000 9.102 0.076 11.136 11.136 11.136 11.014 11.014 11.014 11.014 11.014 0.012 10.852
CO2 0.000 0.000 0.000 0.134 0.000 0.011 0.000 0.011 0.137 0.137 0.137 0.656 0.053 0.053 0.001 0.004 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.011
Nitrogen 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Heavy Naptha 0.236 0.000 0.000 0.000 0.235 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
kerosene 0.008 0.000 0.000 0.000 0.008 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Light Naptha 1.483 0.000 0.000 0.000 1.473 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Diesel 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
NOTES
1. NORMAL CASE IS BASED ON PROCESSING 12600 TPD OF 100% ES SIDER IN THE REFINERY (0.440 WT% SULPHUR IN FEED). ALL UNITS ARE CONSIDERED RUNNING AT 100% CAPACITY AND DOUF UNIT PROCESSING GASOIL.
HCU RUNNING AT 100% WITH NORMAL SULPHUR CONTENT (0.61 WT%) IN HVGO FEED.
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