"i'e c.h n ip HEAT & MATERIAL BALANCE
Project N - Unit Doc. type Code ‘Sarial N° Rev. indax
) L 7273F - 000 CN 001 | 2001 1
SECTION 20 Page
NORMAL CASE
100% capacity , No Hot Steam Stand-By Operation !
Stream 101 102 103 104 106 13 200 201 203
Descrpton ot || oo | e ot oo | e |V s e
Phase Vapor Liguid Liquid Liquid Liquid Yapor Liquid Liquid Liguid
Vapour Fraction (wt%) 100.0 0.0 0.0 0.0 0.0 100.0 0.0 0.0 0.0
Temperature (°C) 162.0 73.4 79.0 382 79.0 40.0 79.0 79.0 79.0
Pressure (bar g) 0.59 0.56 2.00 0.56 355 0.50 0.56 0.56 7.51
IMass Flow (kgrh) 164830 66416 400 9407 100 128916] 794634 46795 57009
Molar Flow (kgmole/h) 89341 3688.7 49.9 5222 05 6940.11 441056 2594.0 3163.7
Molecular Weight 18.46 18.02 18.02 18.02 208.45 18.58 18.02 18.04 18.02
Mass Density (kg/m3) 0.8% 977.06 973.80 990.95 920.00 1.07 973.40 973.40 974.30
Actual Volume Flow (m3/h) 202911 58 1 9 01 120016 816 48 58.5
Enthalpy (kW) -148149|  -288940 -3531 -41262 -57 -27352| -3448527 -203079|  -247406
Vapour Phase
Molar Flow (kgmole/h) 8934.1 - - - - 6940.1 - -
Mass Flow (kg/h} 164930 - - - - 128916 - -
Actual Volume Flow (m3/h) 202911 - - - -l 1208 - - -
Normal Volume Flow (Nm3/h) 200249 - - - -l 155555 - - -
Molecular Weight 18.46 - - - 18.58 - - -
Mass Density {kg/m3) 0.81 - - - - 1.07 - - -
Viscosity (cP) 0.016 - - - - 0.012 - - -
Specific heat (kd/kg°C) 2.449 - - - - 2196 - - -
Thermal Conductivity (W/m°C) 0.064 - - - - 0.053 - -
CpiCv 1.23 - - - - 1.26 - - E
Compressibility factor (Z) 0.998 - - - - 0.996 - - |
HC Liquid Phase
Molar Flow (kgmole/h} - - - 0.48 - - 0.48 -
Mass Flow (kg/h} - - - - 99.5 - - 99.5 -
Actual Volume Flow (m3/h) - - - 0.1 - - 01 -
Molecular Weight - - - - 208.45 - - 208.45 -
Mass Density (kg/m3) - - - - 920.0 - 920.0 -
Viscosity {cP) - - - - 1.974 - - 1.974 -
Specific heat (kJ/kg°C) - - - - 1111 - - 1111 E
Thermal Conductivity (W/m°C) - - - - 0.192 - - 0.192 -
Surface Tensicn {dyne/cm) - - - - 37.7 - - 37.7 -
Agqueous Phase
Mass Flow (kg/h) -| 66416.0 900.0 9406.7 - -] 794634.0 46695.5]  57009.0
Composition (wt%)
Water 25.49 100.00 100.00 100.00 0.03 4.75 100.00 99.79 100.00
Hydrogen 297 0.00 0.00 0.00 0.00 3.80 0.00 0.00 0.00
Methane 3.90 0.00 0.00 0.00 0.00 4.99 0.00 0.00 0.00
CcO 0.08 0.00 .00 0.00 0.00 0.10 0.00 0.00 0.00
caoz2 0.03 0.00 0.00 0.00 0.00 0.04 0.00 0.00 0.00
H2S 0.01 0.00 0.00 0.00 0.00 0.0 0.00 0.00 0.00
Acetylena 0.28 0.00 0.00 0.00 0.00 0.36 0.00 0.00 0.00
Ethylene 38,50 0.00 0.00 0.00 0.03 49.25 0.00 0.00 0.00
Ethane 2513 0.00 0.co 0.00 0.03 32.15 0.00 0.00 0.00
MAPD 0.02 0.00 0.c0 0.00 0.00 0.02 0.00 0.00 0.00
Propylene 0.86 0.00 0.00 0.00 0.00 1.10 0.00 0.00 0.00
Propane 0.18 0.00 0.00 0.00 0.00 0.24 0.00 0.00 0.00
Cd's 1.36 0.00 0.00 0.00 0.1 1.75 0.00 0.00 0.00
Ch+ 1.19 0.00 11.06 0.00 99.90 1.45 0.00 0.21 0.00
Composition (mol%)
Water 26.12 100.00 100.00 100.00 0.31 4.90 100.00 99.98 100.00
Hydrogen 27147 0.00 0.00 0.00 0.0 34.98 0.00 0.00 0.00
Methane 448 0.00 0.00 0.00 0.01 578 0.00 0.00 0.00]
cO 0.05 0.00 0.00 0.00 0.00 0.07 Q.00 0.00 0.00]
cO2 0.0% 0.00 0.00 0.00 0.00 0.02 0.00 0.00 0.00
H2s 0.00 0.00 0.00 0.00 0.00 0. 0.00 0.00 0.00
Acetylene 0.20 0.00 0.00 0.00 0.00 0.26 0.00 0.00 0.00
Ethylene 25.33 0.00 0.00 0.00 0.22 32.61 0.c0 0.00 0.00
Ethane 16.43 0.00 0.00 0.00 0.19 19.86 0.00 0.00 0.00
IMAPD c.01 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00]
Propylene 0.38 0.00 0.00 0.00 0.01 0.48 0.00 0.00 0.00
Propane 0.08 0.00 0.00 0.00 0.00 0.10 0.00 0.00 0.00
Cd's 0.46 0.00 0.00 0.00 0.04 0,59 0.00 0.00 0.00]
C5+ 0.27 0.00 0.00 0.00 99.19 0.34 0.00 0.02 0.00
o -
Updated 09/07 /2004 D. Martinez Padrino J-F. Fourniel Y. Simon 1 1
Issue for design 09 /04 /2004 D. Martinez Padrino C. Bagland J-F. Fournier ¥ o
Status Date Written by Checked by Approved by Rev.
Document revisions




—— " HEAT & MATERIAL BALANCE
' e Ch n ’ p Prrajact N° - Urit Doz. type Coda Sartat N° Rov. index
7273F - 000 CN 0001 260 | 1 I
SECTION 20 Page
NORMAL CASE 2
100% capacity , No Hot Steam Stand-By Operation
Stream 204 205 206 207 208 209 210 211 212
Description Mo | Csom | D3ET2R | o M e | enre| Deot | Era | wmo o
Phase Ligquid Liquid Vapor Liquid Vaper Liquid Yapor Vapor Liguid
Vapour Fraction (wi%) 0.0 0.0 100.0 0.0 100.0 0.0 100.0 100.0 0.0
Temperature (°C) 79.0 79.0 190.0 79.0 1161 117.7 169.1 190.0 169.1
Pressure (bar g) 0.56 7.51 6.25 3.55 0.75 8.75 8.75 6.25 B.75
Mass Flow (kg/h) 57000| 737625 4523 45795 1374 48944 46657 46657 5857
Molar Flow {kgrnole/h) 3163.7| 40933.7 251.1 2541.3 7%6.3 2716.8 2589.9 2589.9 325.1
Molecular Weight 18.02 18.02 18.02 18.02 18.02 18.02 18.02 18.02 18.02
Mass Density (kg/m3) 973.40 974.30 355 974.00 1.00 944.70 4.04 3.65 897.97
Actual Volume Flow (m3/h) 59 757 1275 47 1379 52 11556 13150 7
Enthalpy kW) -247481| -3196201 -16465] -198377 -5047|  -209792] -170541| -169845 -24745
Vapour Phase
Molar Flow {kgmole/h) - 2511 - 76.3 - 2589.9 2589.9 -
Mass Flow (kg/h) - - 4523 - 1374 - 46657 46657
Actual Volume Flow {m3/h} - - 1275 - 1379 - 115666 13160
Normal Volume Flow (Nm3/h) - - 5627 - 1709 - 58050 58050 -
Molecular Weight - - 18.02 - 18.02 18.02 18.02 -
Mass Density (kg/m3) - - 3.55 - 1.00 - 4,04 3.55 -
Viscosity {cP) - - 0.016 - 0.013 - 0.015 0.016 -
Specific heat {kJ/kg°C) - - 2325 - 2300 - 2.483 2.325 -
Thermal Conductivity (W/m°C) - - 0.034 - 0.026 - 0.030 0.034 -
Cp/Cv - - 1.37 - 1.35 - 1.40 1.37 -
Compressibility factor {Z) 0.956 - 0.978 - 0.940 0.956 -
HC Ligquid Phase
Molar Flow (kgmole/h) - - - - - - - - -
Mass Flow (kg/h) - - . _ R _ |
Actual Volume Flow {m3/h) - - - - - - - - -
Molecular Weight - - - - - - - -
Mass Density (kg/m3) - - - - - - - - -
Viscosity {CP) - - - - - - - - -
Specific heat (kJ/kg*C) - - - - - - - - -
Thermal Cenductivity (W/m°C) - - - - - - -
Surface Tension {dyne/crm) - - - - - - - -
Aquecus Phase
Mass Flow (kg/h) 657009.0 737625.0 -|  45794.7 -| 489437 - - 5856.7
Composition (wt?%)
Water 100.00 100.00 100.00 100.00 100.00 100.c0 100.00 100.00 100.00
Hydrogen 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Methane 0.00 0.00 0.00 0.00 0.00 0.00 .00 0.00 0.00
co 0.00 0.00 0.00 0.00 0.00 0.0 0.00 0.00 0.00
co2 0.00 0.00 0.00 0.00 0.00 0.0C 0.00 .00 0.00
H28 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Acetylene 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Ethylene 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Ethane 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
MAPD 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Propylene 0.00 0,00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Propane 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Cd's 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0
C5+ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Composition (mol%)
Water 100.00 100.00 100.00 $00.00 100.00 100.00 100.00 100.00 100.00
Hydrogen 0.00 0.00 0.00 0.00 0.00 0.00 0.00 .00 0.00
Methane G.co 0.60 0.00 0.00 0.00 0.00 0.00 0.00 0.00
cO 0.00 0.00 .00 0.00 0.00 0.00 0.00 0.00 0.00
co2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00]
H2S 0.00 0.00 0.00 0.00 0.0 0.00 0.00 0.00 0.00]
Acetylene 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Ethylene 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Ethane 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
MAPD c.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Propylene 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Propane Q.00 0.00 0.00 .00 0.00 0.00 0.00 0.00 0.00]
Cd's 0,00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
C5+ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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— » HEAT & MATERIAL BALANCE
‘ ECh n’ p Profect o - Unit oo type Tote LR v, ndax
7273F - 000 CN 00 01 2002 1 |
SECTION 20 Page
HOT STEAM STAND-BY 1
100% capacity , Hot Steam Stand-By Operation
Stream - 101 102 103 104 105 113 200 201 203
Desciption el e e Pt R B I R R
Phase Vapor Liquid Liquid Liqui Liquid Vapor Liquid Liquid Liquid
Vapour Fraction (wi%) 100.0 0.0 0.0 0.0 0.0 100.0 0.0 0.0 0.0
Temperature (°C} 1€60.8 73.4 79.0 39.2 79.0 40.0 79.0 79.0 79.0
Pressure (bar g 0.59 0.56 2.00 0.56 3.556 0.50 0.56 0.56 7.51
Mass Flow (kg/h} 188755 66474 900 9407 100 128916] 1140172 71357 57009
Molar Flow (kgmolefh) 10256.6 3688.9 49.9 522.2 0.5 6940.1| 63289.8 3955.9 3164.5
Molecular Weight 18.40 18.02 18.02 18.02 208,45 18.58 18.02 18.04 18.02
Mass Density (kg/m3) 0.81 977.06 973.80 990.95 920.00 1.07 973.40 973.40 974.30
Actual Volume Fiow (m3/h) 232160 68 1 9 0.1 120016 "7 73 59
Enthalpy (kW) -235353|  -288940 -3531 -41262 -57 -27362( -494B487| -309321] -247424)
Vapour Phase
Molar Flow (kgmole/h) 10256.6 - - 6940.1 - - -
Mass Flow (kg/h) 188755 - - - - 128916 - - -
Actual Volume Flow {m3/h) 232160 - - - - 120016 - -
Normal Volume Flow (Nm3/h) 229802 - - - - 155565 - - -
Molecular Weight 18.40 - - - - 18.58 - - -
Mass Density (kg/m3) 0.81 - - - - 1.07 - -
Vigcosity (cP) 0014 - - - - 0.012 - - -
Specific heat (kd/kg°C) 2.386 - - - - 2.198 - - -
Thermal Conductivity (W/m°C) 0.059 - - - - 0.053 - - -
Cp/Cv 1.24 - - - - 1.26 - - -
Compressibility factor (Z) 0.998 - - - - 0.996 - -
HC Liguid Phase
Molar Flow (kgmole/h) - - - - 0.48 - - 0.48 -
Mass Flow (kg/h) - - - - 99.5 - - 99.5 -
Actual Valume Flow {m3/h) - - - - 0.1 - - o.1 -
Molecular Weight - - - - 208.45 - - 208.45 -
Mass Density (kg/m3) - - - - 920.0 - - 920.0 -
Viscosity {¢P) - - - - 1.974 - - 1.974 -
Specific heat (kJ/kg*C) - - - - 1111 - - 1.111 -
Thermal Conductivity (w/m°C) - - - - 0.192 - - 0.192 -
Surface Tension {dynefcm) - - - - 37.7 - - 37.7 -
Aqueous Phase
IMass Flow (kg/h) - 66473.7 900.0 9406.7 - -[1140172.0] 71257.0] 57009.0
Composition {wt%)
Water 34.89 100.00 100.00 100.00 0.03 4.75 100.00 99.86 100.00
Hydrogen 2.59 0.00 0.00 0.00 0.00 3.80 0.00 0.00 .00
[Methane 34 0.00 0.00 0.00 0.00 4.99 0.00 0.00 0.00
co 0.07 0.00 0.00 0.00 0.00 010 0.00 0.00 .00
co2 0.03 0.00 0.00 0.00 0.00 Q.04 0.00 0.00 0.00
H23 0.01 0.00 0.00 0.00 0.00 0.0 0.00 0.00 0.00
Acetylene 0.25 0.00 0.00 0.00 0.00 0.36 0.00 0.00 0.00
Ethylene 33.64 0.00 0.00 0.00 0.03 49.25 0.00 0.00 0.00
Ethane 21.96 0.00 0.00 0.00 0.03 3215 0.00 0.00 0.00
|MAPD 0.02 0.00 0.00 0.00 0.00 0.02 0.00 0.00 0.00
Propylene 0.75 0.00 0.00 0.00 0.00 1.10 0.00 0.00 0.00
Propane 0.16 0.00 0.00 0.00 0.00 0.24 0.00 0.c0 0.00
C4's 1.19 0.00 0.00 0.00 0.01 1.75 0.00 0.00 0.00
C5+ 1.04 0.00 0.00 0.00 99.90 1.45 0.00 0,14 0.00
Composition {mol%)
Water 35.64 100.00] 100.00 100.00 0.31 4.90 100.00 99.99 100.00
Hydrogen 23.67 0.00 0.00 0.00 0.01 34.98 0.00 0.00 0.00
|Methane 3.91 0.00 0.00 0.00 0.0 578 0.00 0.00 .00
co 0.05 0.00 0.00 0.00 0.00 0.07 0.00 0.00 0.00
co2 0. 0.00 0.00 0.00 0.00 0.02 0.00 0.00 0.00
H2s 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00
Acetylene 017 0.00 0.c0 0.00 0.00 0.26 0.00 0.00 0.00
Ethylene 22.07 0.00 0.00 .00 022 32.61 0.00 0.00 0.00]
Ethane 13.44 0.00 0.00 .00 0.18 19.86 0.00 0.00 0.00]
MAPD 0.01 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00
Propylene 0.33 0.00 0.00 0.00 0.01 0.48 0.00 0.00 0.00
Propane 0.07 0.00 0.00 0.00 0.00 0.10 0.c0 0.00 0.00
Cd's 0.40 0.00 0.00 .00 0.04 0.59 0.00 0.00 0.00
C5+ 0.24 0.00 0.00 0.00 99.19 0.34 0.00 p.01 0.00
" A
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HEAT & MATERIAL

BALANCE

Projoct 1 - Lt Dec. iype Code Sortal k- Tiav. index
7273F - 000 CN 0 n 2002 | 1
SECTION 20 Page
HOT STEAM STAND-BY
100% capacity , Hot Steam Stand-By Operation 2
Stream ) 204 205 206 207 208 208 210 211 212
Description N I Rk e s ey B Bl e
Phase Liquid Liquid Vapor Ligquid Vapar Liquid Vapor Vaper Liquid
Vapour Fraction (wi%) 0.0 0.0 100.0 0.0 100.0 0.0 100.0 100.0 0.0
Temperature (°C) 79.0 79.0 190.0 79.0 116.1 17.7 169.1 190.0 169.1
Pressure (bar g} 0.56 7.51 6.25 3.65 0.75 6.75 6.75 6.25 6.75
Mass Flow (kg/h) 57008] 1083163 6949 70357 2111 75195 72908 72908 6163
Malar Flow (kgmolerh) 3164.5] 60125.3 385.7 3905.4 117.2 41740 4047.0 4047.0 3421
Molecular Weight 18.02 18.02 18.02 18.02 18.02 18.02 18.02 18.02 18.02
Mass Density (kgim3) 973.40 974.30 3.55 972.05 1.00 944.70 4,04 3.55 897.96
Actual Volume Flow (m3/h} 59 12 1958 72 2118 80 18057 20548 7
Enthalpy (kW) -247426| 4701061 -25295  -304778 7754 -322313] -266493] -265407 -26038
Vapour Phase
Molar Flow (kgmolefh) - - 3857 - 117.2 - 4047.0 4047.0 B
Mass Flow (kgsh) - - 6949 - 2111 - 72908 72908 -
Actual Volume Flow {m3/h) - - 1968 - 2118 - 18057 20548 -
Normal Volume Flow (Nm3/h) - - 8645 - 2626 - 90711 90711 -
Molecular Weight - - 18.02 - 18.02 - 18.02 18.02 -
Mass Density (kg/m3) - - 3.58 - 1.00 - 4.04 3.65 -
Viscosity {¢P) - - 0.016 - 0.013 - aM5 0.016 -
Specific heat (kJikg®C) - - 2.325 - 2.100 - 2.483 2325 E
Thermal Conductivity (W/m°C} - - 0.034 - 0.026 - 0.030 0.034 -
Cp/Cv - - 1.37 - 135 - 1.40 1.37 E
Compressibility factor (Z) - - 0.956 - 0.978 - 0.940 0.956 -
HC Liquid Phase
Molar Fiow tkgmale/h) - - - - - - - - -
Mass Flow (kg/h) - - - - - - - - -
Actual Volume Flow (m3rh) - - - - - - - - -
Molecular Weight - - - - - - - - -
Mass Density (kg/m3) - - - - - - -
Viscosity (cP) - - - - - - -
Specific heat (kikg®C) - - - - - - - - -
Thermal Conductivity (W/m°C} - - - - - - - - E
Surface Tension {dyne/cm) - - - - - - - - -
Aqueous Phase
Mass Flow (kg/h) 57009.0] 1083163.0 -|  70356.5 -] 751946 - - 6162.6
Composition (wi%)
Water 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00
Hydrogen 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Methane 0.00 0.00 0.00 0.00 0.00 0.0 0.00 0.00 0.00
cO 0.00 0.00 0.00 0.00 0.00 0.0 0.00 0.00 0.00
coz2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 .00 0.00
H2s 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Acetylene 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Ethylene 0.00 0.00 0.00 0.00 0.00 0.00 0.00 .00 0.00
Ethane 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
MAPD 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Propylene 0.00 0.00 0.00 0.00 0.00 0.00 0.00 c.00 0.00
Propane 0.00 0.00 0.00 0.00 0.00 0.00 0.00 .00 0.00
Cé's 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
C5+ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Composition {mol%)
Water 100.00 100.00 100.00 100.00 100.00 100,00 100.00 100.00 100.00
Hydrogen 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00]
Methane 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00]
CO 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00]
CcQO2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00]
H2s 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Acetylens 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Ethylene 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Ethane 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
|MAPD 0.00 0.00 0.00 0.00 0.00 Q.00 0.00 0.co .00
Propylene 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 .00
Propane .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Cé's 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Ch+ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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— » HEAT & MATERIAL BALANCE
’echn’p Project N° - Linit Doc. type Cade Serial N° Rav. index
7273F - 000 CN 0001 3001 | 1 |
m Page
NORMAL CASE 1
100% capacity
Stream o 113 302 303  3o4 305 308 308 309 310
Descripion T |%0fw| T | Taw | o | ose || Fur | Taws
Phase Vapor Vapor Mixed Vapor Liquid Liguid Vapor Mixed Vapor
Vapour Fraction (wi%) 100.0 100.0 98.4 100.0 0.0 0.0 100.0 97.7 100.0
Temperature (°C) 40.0 95.0 45.0 44.5 379 39.2 95.0 450 449
Pressure (bar g) 0.50 1.93 1.73 1.63 1.63 1.63 433 4.13 4.08
IMass Flow (kgrh) 128916 129186 129186 127184 304 9407 127934 127994 125087
Molar Flow {kgmaleih) 6940.1 6955.1 6955.1 6844.3 3.1 522.2 6889.2 6889.2 6728.6
Molecular Weight 18.58 18.57 1857 18.58 97.74 18.02 18.58 18.58 18.59
Mass Density (kg/m3) 1.07 1.79 1.96 1.86 916.71 996.66 3.26 373 3.61
Actual Volume Flow (m3/h) 120019 72383 65872 68316 0 9 38271 34293 34624,
Enthalpy (kW) -27351 -23881 -29361 -20605 30 -41262 -19551 -25583 -12886
Vapour Phase
Molar Flow {kgmole/h) 6940.1 6955.1 6841.1 6844.3 - - 6889.2 6727.7 6728.6
Mass Flow {kg/h) 128918 129186 127126 127184 - - 127994 125068 125087
Actual Volume Flow (m3rh) 120019 72363 685870 68316 - - 39271 34200 34624
Normal Volume Flow (Nm3/h) 166565 155891 153337 163407 - 154415 150795 160814
Molecutar Weight 18.58 18.57 18.58 18.68 - 18.58 18.59 18.59
Mass Density (kg/m3) 1.07 179 1.93 188 - - 3.28 3.65 3.61
Viscosity (cP) 0.012 0.014 0.012 0.012 - - 0.014 0.012 0.012
Specific heat (kJ/kg°C) 2.196 2.375 2.223 2.220 - - 2.387 2.240 2.240
Thermal Conductivity (W/m°C) 0.053 0.062 0.054 0.054 - - 0.063 0.055 0.055
Cp/Cv 1.26 1.24 1.26 1.26 - - 1.24 1.27 1.27
Compressibility factor (Z) 0.996 0.996 0.994 0.994 - - 0.993 0.988 0.989
HC Liquid Phase
Molar Flow (kgmoie/h) - - 0.05 - 3N - - o1 -
Mass Flow (kg/h) - - 8.7 - 303.6 - - 19.0 -
Actual Volume Flow (m3/h) - 0.0 - 03 - - 0.0 -
Molecular Weight - - 19219 - 97.74 - - 177.65 E
Mass Density (kg/m3) - - 1096.5 - 916.7 - - 1086.4 -
Viscosity (cP) - - 3.176 - 0.674 - - 2.619 -
Specific heat (kNkg*C) - - 1.014 - 1.641 - 1.083 -
Thermal Conductivity (W/m°C) - - 0.189 - 0.136 - - 0.180 -
Surface Tension (dyne/fcm) - - 39.4 - 278 - - 38.0 -
Aqueous Phase
Mass Flow (kg/h) - 20521 - - 9406.7 - 20075 -
Composition (wt %)
Water 475 4.95 4.95 3.46 0.01 100.00 4.07 4.07 1.84
Hydrogen 3.80 3.79 379 3.85 0.00 0.00 382 382 3.1
Methane 4.99 4.98 4.98 5.06 0.00 0.00 5.03 5.03 5.18
co 0.10 0.10 0.10 0.10 0.00 0.00 0.10 0.10 o
coO2 0.04 0.04 0.04 0.04 0.00 0.00 0.04 0.04 0.04
HZ2S 0.01 0.01 0.01 0.01 0.00 0.00 0.01 0.01 0.01
Acetylene 0.36 0.36 0.36 0.37 0.0 0.00 0.36 0.36 0.37
Ethylene 49.25 49.16 49.15 49.92 0.30 0.00 49.61 49.61 50.76
Ethane 32.15 32.08 32.08 32.59 0.56 0.00 32.38 32.38 33.14
MAPD 0.02 0.02 0.02 0.02 0.02 0.00 0.02 0.02 0.02
Propylene 1.10 1.10 1140 1.11 0.26 0.00 1.1 1.1 1.13
Propane 0.24 0.24 024 0.24 0.08 0.00 0.24 0.24 0.24]
Cd's 1.75 1.74 1.74 1.77 2.75 0.00 1.76 1.76 1.80)
C5+ 1.45 1.45 1.45 1.46 96.04 0.00 1.45 1.45 1.47)
Compeosition (mol %)
Water 4.90 5.10 5.10 3.56 0.07 100.00 4.19 4.19 1.90
Hydrogen 34.98 34.90 34.90 35.47 0.00 Q.00 35.24 35.24 36.08
Methane 5.78 5.77 5.77 5.86 0.00 0.00 5.83 583 596
CO 0.07 0.07 0.07 0.07 0.00 0.00 0.07 0.07 0.07
cO2 0.02 0.02 0.02 0.02 0.00 0.00 0.02 0.02 0.02
H2S 0.01 0.01 0.01 0.01 0.00 0.00 0.01 0.01 0.01
Acelylene 0.28 0.26 0.26 0.26 0.03 0.00 0.26 0.26 0.27
Ethyleng 32.61 32.54 32.54 33.07 1.05 0.00 32.85 32.85 33.64
Ethane 19.86 19.82 19.82 20.14 1.81 0.00 20.01 20.01 20.49
MAFPD 0.01 0.01 0.01 0.01 0.04 0.00 0.01 0.01 0.01
Propylene 0.48 0.48 0.48 0.49 0.60 0.00 0.49 0.49 0.501
Propane .10 0.10 010 0.10 013 0.00 0.10 0.10 0.10
Cd's 0.59 0.59 059 0.60 490 0.00 0.59 0.59 061
CH+ 0.34 0.34 0.34 0.35 91.37 0.00 0.34 0.34 0.35
{
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Téchnip HEAT & MATERIAL BALANCE
Projact N” - Unit Dac. type Coda Serial N° Rav. index
7273F - 000 CN goo1 | 3001 | 1
SECTION 30 Fage
NORMAL CASE
100% capacity 2
Stream 311 313 314 315 316a 316 318 320 321
o Liquid from GG to CGfrom |C 301 4thstg] CGfrom Liquid from CG o
Description D303 E 303 E 303 suction * D304 qD 304 E 304 CS a':itm cg 3f:)05m
Phase Liguid Vapor Mixad Vapor Vapor Liquid Vapor Mixed Vapor
Vapour Fraction (wi%) 0.0 1000 98.4 100.0 100.0 0.0 100.0 99.5 100.04
Temperature (°C) 37.8 95.0 45.0 44.2 45.0 33.4 95.0 45.0 45.0
Pressure (bar g) 4.08 9.31 9.08 8.01 9.01 9.01 17.94 17.57 17.52
Mass Flow (kg/h) 7708 125912 125912]  141486| 123957 4802) 141746 141746 141053
Moiar Flow {kgmole/h} 414.4 6774.4 6774.4 7540.8 6666.5 253.8 7565.2 7555.2 7516.9
Molecular Weight 18.60 18.5¢ 18.59 18.76 18.59 18.92 18.76 18.76 18.76
Mass Density {kg/m3) 993.67 6.35 7.35 7.28 7.20 992.31 119 13.81 13.70
Actual Volume Flow {m3/h) 8 19838 17141 19422 17224 5 11906 10266 10294
Enthalpy (kW) -32476 -12004 -17378 -15121 -8871 -19779 -11676 -16764 -13716
Vapour Phase
Molar Flow (kgrnole/h) - 6774.4 5666.3 7540.8 6666.5 - 7555.2 7516.5 7516.9
Mass Fiow (kg/h) - 126912|  123954| 141486 123867 -| 14746)  141043] 141053
Actual Volume Flow (m3/h) - 19838 17139 19422 17224 - 11906 10265 10294
Normal Volume Flow (Nm3/h) 151841 149419 169020 149423 -l 169343 168475| 168484
Molecular Weight - 18.59 18.59 18.76 18.59 - 18.76 1B8.76 18.76
Mass Density (kg/m3) - 6.35 7.23 7.28 7.20 - 1.9 13.74 13.70
Viscosity {cP) - 0.014 0.012 0.012 0.012 - 0.014 0.013 0.013
Specific heat (kd/kg®C) - 2412 2.269 2.243 2.268 - 2.424 2.294 2204
Thermal Conductivity {(W/m°C} - 0.064 0.056 0.053 0.056 - 0.063 0.054 0.054;
CpiCv - 1.25 1.28 128 1.28 - 1.27 1.31 1.31
Compressibility factor (Z) - 0.986 0.978 0.977 0.978 - 0.975 0.859 0.959
HC Liquid Phase
Molar Flow {kgmole/h} 3.19 - 0.09 - - 3.38 - 0.04
Mass Flow (kg/h) 2995 - 13.4 - - 2901 - 5.7 E
Actual Volume Flow {(m3/h) Q.3 - 0.0 - - 0.3 - 0.0 -
Molecular Weight 93.81 - 153.72 - - 85.81 13354 -
Mass Density (kg/m3) 901.4 - 1061.7 - - 8713 - 1030.0 -
Viscosity (cP) 0.609 1.842 - - 0.514 - 1312 -
Specific heat (kJikg®C) 1.675 - 1.219 - - 1732 - 1.351 E
Thermal Conductivity (W/m°C) 0.132 - 0.166 - - 0.125 - 0.153 -
Surface Tension (dynefem) 26.6 - 35.3 - - 24.5 - 32.3 -
Aqueous Phase
Mass Flow (kg/h) 7408.8 - 1944.6 - - 4511.5 - 696.9 -
Composition (wt %)
Water 96.12 2.49 2.49 0.84 0.96 93.96 1.02 1.02 Q.54
Hydrogen 0.00 3.89 3.89 357 3.95 0.00 357 357 3.59
Methane 0.00 5.1 5.11 9.32 5.19 0.00 9.30 9.30 9.34
co 0.00 0.1 0.1 o 0.11 0.00 o o1 011
co2 0.00 0.04 0.04 0.03 0.04 0.00 Q.03 0.03 0.03
Hz2s 0.00 0,01 0.01 0.1 0.01 0.00 0.01 0.01 0.0t
Acetylene 0.00 037 0.37 0.36 037 0.00 0.36 0.36 0.38]
Ethylene 0.03 50.43 50.43 50.64 51.23 0.12 50.55 50.55 50.80]
Ethane 0.04 32.92 32.92 30.99 33.44 015 30.93 30.93 31.09
MAPD 0.00 0.02 0.02 Q.02 0.02 0.00 0.02 0.02 0.02
Propylene 0.01 142 112 1.01 1.14 0.03 1.00 1.00 1.01
Propane C.00 0.24 0.24 0.22 0.25 0.01 0.22 0.22 0.22
Cd's 0.12 1.79 179 1.59 182 0.20 1.69 1569 1.60
G5+ 3.68 1.46 1.46 1.29 1.47 5.53 1.29 1.29 1.29
Composition (mo! %}
Water 99.23 2.57 2.57 0.88 0.99 98.67 1.07 1.07 0.56
Hydrogen 0.00 35.83 35.83 33.27 36.41 0.00 33.20 33.20 33.37
Methane 0.00 5.92 5.92 10.90 6.02 0.00 10.87 10.87 10.93
CO 0.00 0.07 0.07 0.07 0.07 0.00 0.07 0.07 0.08
CcO2 0.00 0.02 0.02 0.01 0.02 0.00 (0] 0.01 001
H2S 0.00 0.01 0.01 0.01 0.01 0.00 0.01 0.01 0.01
Acetylene 0.00 0.26 0.28 0.28 0.27 0.00 0.26 0.26 0.26
Ethylene 0.02 33.41 33.41 33.87 33.95 0.08 33.80 33.80 33.98)
Ethane 0.03 20.35 20.35 19.34 20.68 0.09 19.30 19.30 19.40]
MAPD 0.00 0.01 0.01 0.01 001 c.00 0.01 0.01 0.1
Propylene 0.01 0.50 0.50 0.45 0.50 0.01 0.45 0.45 0.45
Propane 0.00 0.10 0.10 0.09 Q.10 0.00 0.09 0.09 0.09
Cd's 0.04 0.60 0.60 0.54 0.61 0.07 0.54 054 0.55
Ch+ 0.68 0.35 0.35 0.31 0.35 1.07 0.31 0.31 0.31
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— » HEAT & MATERIAL BALANC
'echnlp Froma N - Unit Doc. typs Serial N° Fov. index 2

Coda
7273F - 000 CN 00 01 ] 00 1 l
SECTION 30 Page
NORMAL CASE
100% capacity 8
Stream o 322 325 328 331 332 333 334 34 400
Description L'“S‘;S:’ " Cg 3'3’6"1 GG 10 E 308 Cgslg)sm CEG :;;JOYm cl:c).i ;roc;m qu;lgé;om L}QFT;E:I ° sDrxth 1‘1‘:)
Phase Liquid Vapor Vapor Mixad Mixed Vapor Liquid Liquid Vapor
Vapour Fraction (wt%]) 0.0 100.0 100.0 989 98.5 100.0 0.0 0.0 100.0
Temperature (°C) 255 49.9 950 45.0 150 15.0 15.0 42.7 147
Pressure (bar g) 17.52 17.09 33.28 32.80 32.63 32.56 32.56 0.20 31.80
Mass Flow (kg/h) 2064 141228 142193 142193 142193| 140022 2172 399 139940
Molar Flow (kgmole/h) 146.5 75285 7582.1 7582.1 75821 74739 108.2 35 7469.4
Molacular Weight 19.55 18.76 18.75 18.75 18.75 18.73 20.07 114.59 18.74
Mass Density (kg/m3) 985.96 13.14 2194 26.13 29.71 29.21 983.16 920.00 28.52
Actual Volume Flow (m3/h} 3 10752 6482 5442 4786 4794 2 04 4807
Enthalpy (kW) -11272 -14010 -13792 -19578 -22678 -14445 -3233 -27 -14138
Vapour Phase
Molar Flow (kgmole/h) - 7528.5 75821 7488.1 T473.9 74739 - - 7469.4
Mass Flow (kg/h) - 141228| 142193 140674 1400221 140022 - -l 139940
Actual Volume Flow {m3/h) - 10752 6482 5441 4784 4794 - - 4307
Normal Volume Flow (Nm3rh) - 1687441 169945] 168062 167520 167520 - -l 167418
Molecular Weight - 18.76 18.75 18.76 18.73 18.73 - - 18.74]
Mass Density (kg/m3} - 13.14 21.94 25.86 29.27 29.21 - - 28.52
Viscosity (cP) - 0.013 0.014 0.013 0.012 0.012 - - 0.012
Specific heat (kl/kg°C) - 2.303 2.480 2.388 2.369 2.369 - - 2362
Thermal Conductivity (W/m°C) - 0.055 0.064 0.056 0.051 0.051 - - 0.051
Cp/Cv - 1.30 1.30 1.36 1.41 1.41 - - 1.41
Compressibility factor {7) - 0.862 0.957 0.927 0.898 0.899 - - 0.900
HC Liquid Phase
Molar Flow (kgmole/h) 3.87 - - 0.06 417 - 418 3.48 -
Mass Flow (kg/h) 293.9 - - 6.3 297.4 - 297.6 399.0 -
Actual Volume Flow {m3rh) 0.4 - - 0.0 0.4 - 0.4 04 -
Malecular Weight 75.95 - - 110.52 71.26 - 71.28 114.59 -
IMass Density (kg/m3) 830.9 - - 975.5 8176 - 817.8 920.0 -
Viscosily (cP} 0.433 - - 0.836 0.410 - 0.410 0.832 -
Specific heat (kd/kg®C) 1.789 - - 1.525 1.793 - 1.793 1.476 E
Thermat Conductivity (W/meC) 0.117 - - 0.137 0.115 - 0.115 0144 -
Surface Tension {dyne/cm) 21.4 - - 27.9 20.5 - 20.5 20.7 -
| Aqueous Fhase
Mass Flow {kg/h) 2569.9 - - 1512.5 1873.9 - 1873.9 - -
Composition (wt %)
Water 89.74 0.70 1.38 1.38 1.38 0.06 86.29 0.01 0.00]
Hydrogen 0.00 3.68 3.56 3.56 3.56 361 6.00 0.00 3.61
Methane 0.01 933 9.27 9.27 2.27 9.4 0.04 0.00 9.42
co 0.00 G.11 0.1 0.1 0.1 0.1 0.00 0.00 0.1
CO2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
H2sS Q.00 0.00 0.0 0.00 C.00 0.00 0.00 0.00 0.00
Acetylene 0.01 0.36 0.35 0.35 0.35 0.36 0.01 0.00 0.36
Ethylene 0.50 50.74 50.3¢ 50.39 50.39 51.16 0.88 0.07 51.19
Ethane 0.48 31.05 30.84 30.84 30.84 31.30 0.79 0.16 31.32
MAPD 0.00 0.02 0.02 0.02 0.02 0.02 0.00 0.01 0.02
Propylene 0.06 1.01 1.00 1.00 1.00 1.01 0.08 0.13 1.02
Propare 0.01 0.22 0.21 6.21 a.21 0.22 0.02 0.03 0.22]
Cd's 0.36 1.60 1.58 1.58 1.68 1.60 0.49 1.84 1.60
C5+ 8.83 1.29 1.28 1.28 1.28 1.13 11.40 97.75 1.13
Composition {mol %)
Water 97.36 0.73 1.43 1.43 1.43 0.06 96.14 0.03 0.00
Hydrogen 0.00 3332 33.00 33.09 33.09 33.57 0.02 0.00 33.59
Methane 001 1091 10.84 10.84 10.84 10.99 0.05 0.00 11.00]
co 0.00 0.07 0.07 0.07 0.07 0.08 0.00 0.00 0.08
co2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
H2s 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Acetylene 0.00 0.26 0.26 0.26 0.26 0.26 0.01 0.01 0.26
Ethylene 0.35 33.93 33.69 33.69 33.69 3417 0.63 0.29 34.19
Ethane 0.31 19.37 19.23 19.23 19.23 19.50 052 0.63 18.52
MAPD 0.00 0.01 (1X0]] 0.01 0.01 0.m 0.00 0.03 0.01
Propylene 0.03 045 0.45 0.45 0,45 0.45 0.04 0.35 0.45
Propane 0.01 0.09 0.09 0.09 0.09 0.09 0.01 0.08 0.09]
Cd's 013 064 0.54 054 0.54 0.55 0.18 3.84 0.55
CE+ 1.80 0.31 0.31 0.31 0.31 0.28 2.40 94.74 0.28
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— h & HEAT & MATERIAL BALANCE
’ec n’p Project N° - Unit Doc. type Code Serial N* Rev, index
7273F - 000 CN | 00 0t | 30 01 | 1
SECTION 30 Page
NORMAL CASE 4
100% capacity
Stream o429 447 490 4N - - - -
. Fuel gas from| C1 recycle |Fuel gas from] Fue o
Description caor | romesor | - want |:>| 806 I
Phase Vapor Vapor Vapor Vapar
Vapour Fraction (wi%) 100.0 100.0 100.0 100.0 - - - |
Temperature (°C) 48.7 42.0 38.5 48.5 - - - B
Pressure (bar g) 10.75 9.40 3.00 3.00 - -
Mass Flow tkgrh) 11474 17511 201 11675 - - -
Motar Flow {kgmole/h) 2779.2 8737 321 2811.2 - - - E
Molecular Weight 413 20.04 6.26 4.15 - - -
Mass Density (kg/m3) 1.81 8.19 0.97 0.62 - - - -
Actual Volume Flow (m3h) §347 2138 208 18817 - - -
Enthalpy (kW) -7632 -6215 -186 -7818 - - - -
Vapour Phase
Molar Flow (kgmoale/h) 2779.2 873.7 321 2811.2 - . - -
Mass Flow {(kg/h} 11474.5 1751 201 11676 - - - E
Actual Volume Flow (m3/h) 6347.2 2138 208 18817 - - - E
Normal Volume Flow (Nm3/h) 622926 19583 719 63011 - -
Molecular Weight 4.1 20.04 6.26 415 - - - -
Mass Density (kg/m3) 1.8 8.19 0.97 0.62 - - - E
Viscosity (cP) 0.0 0.012 0.010 0.010 - - - R
Specific heat (k/kg>C) 7.2 2.081 4.937 7.185 - - -
Thermal Conductivity (W/m°C) 0.1 0.037 0.115 0.147 - - - -
Cp/Cv 1.4 1.29 1.37 1.39 - - -
Compressibility factor (Z) 1.0 0.971 1.000 1.001 - - - -
HC Liquid Phase
Molar Flow {(kgmole/h} - - - - - - - -
Mass Flow (kg/h) - B - - - - -
Actual Volume Flow {m3/h) - - - - - - - -
Molecular Weight - - - - - - - g
Mass Density (kg/m3) - - - - - - -
Viscosity (cF} - - - - - - - -
Specific heat (kJrkg°C) - - - - - - - -
Thermat Condugtivity (Wim°C) - - - - - - -
Surface Tension {dyne/cm) - - - - - - - B
Aquecus Phase
Mass Flow (kg/h) - - - - - - - -
Composition {wt %)
Water 0.00 0.00 0.00 0.00 - - - -
Hydrogen 41.69 0.93 22.74 41.36 - - - -
IMethane 54.83 38.50 72.65 55.13 - - - -
cO 1.13 0.14 1.50 1.14 - - - -
co2 0.00 0.00 0.00 0.00 - - - -
H2s 0.00 0.00 0.00 0.00 - - - E
Acetylene 0.00 0.22 0.00 0.00 - - -
Ethylene 2.27 46.50 3.01 2.29 - - -
Ethane 0.08 13.65 0.10 0.08 - - -
MAPD 0.00 0.00 0.00 0.00 - - - -
Propylene 0.00 0.04 0.00 .00 - - - -
Propane 0.00 0.01 0.00 0.00 - - - -
Cd's 0.00 0.00 0.00 0.00 - - B
Ch+ 0.00 0.00 0.00 Q.00 - - -
Composition {mol %)
Water 0.00 .00 0.00 0.00 - - - -
Hydrogen 85.38 9.29 70.62 85.21 - - - -
IMethane 14.11 48.10 28.35 14.27 - - - -
cO 0.17 0.10 0.34 0147 - - - -
coz2 0.00 0.00 0.00 0.00 - - - -
H2s 0.00 0.00 0.00 0.00 - - - -
Acetylene 0.00 0.17 0.00 0.00 - - - -
Ethylene 0.33 33.22 067 0.34 - - - -
Ethane 0.01 9,10 0.02 0.01 - - - -
MAPD 0.00 0.00 0.00 c.co - - - -
Propylene 0.00 0.02 0.00 0.00 - - -
Propane 0.00 0.00 0.00 0.00 - - - -
Cd's Q.00 0.00 0.00 0.00 - - - -
CE+ 0.00 0.00 0.00 0.00 - - - -
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""’""é c h n i HEAT & MATERIAL BALANCE
P Prgject N° - Unit Doc. type Code Serlal N° Rev. index
) 7273F - 000 CN 00 01 3001 1
SECTION 30 Fage
NORMAL. CASE
100% capacity 5
Stream 350 351 3582 353 354 355 356 360 361
i Spent caustic [ R 301 feed R 302gas | R 302 liquid D313 gas | D 313 liqui Acid o MX
{Description ﬁom T 301 Inlet eﬂlue?'ll efﬁue:t efflue?-n e:ﬂi:a:tl L d3101 c;as?ot‘lc C;‘B:O!;
Phase Liguid Liquid Vapor Liquid \apor Liquid Liquid Vapor Vapor
Vapour Fraction (wt%) 0.0 0.0 100.0 0.0 100.0 0.0 0.0 100.0 100.0
Temperature (°C) 50.0 30.0 126.6 130.0 85.0 85.0 48.0 146.3 143.3
Pressure (bar g} 1.60 5.50 0,10 5.50 0.1¢ 0.30 2.20 5.50 5,50
Mass Flow (kgih) 2256 2256 554 2522 80 2741 229 525 365
Molar Flow {(kgmole/h) 115.4 115.4 22.7 132.7 2.8 133.8 2.6 243 16.4
Molecutar Weight 19.66 19.55 24.37 19.54 28.97 20.49 89.96 21.64 22.22
Mass Density {kg/m3) 1030 1039 0.81 1076 1.07 974 815 4.13 4.26
Actual Volume Flow (m3/h) 22 2.2 686 24 75 2.8 0.3 127 86
Enthalpy (kW) 123 58 -595 -1339 -232 -1014 201 -1064 -662
Vapour Phase
Molar Flow {kgmole/h) - - 227 - 2.8 - - 24.3 16.4
Mass Flow (kg/h) - - 554 80 - - beb 365
Actual Volume Flow {m3/h) - - 686 75 - 127 36
|Mormal Volume Flow (Nm3/h) - - 509 - 62 - 543 368
Molecular Weight - - 24.37 - 28.97 - 21.64 22.22
Mass Density (kg/m3) - - 0.81 - 1.07 - - 413 4.26
Viscosity (¢P) - - 0.017 - 0.012 - - 0.014 0.015
Specific heat (kd/kg°C) - 1.309 - 1.301 - - 1.724 1.639
Thermal Conductivity {(W/m°C) - - 0.031 - 0.022 - - 0.030 0.030
Cp/Cv - - 1.36 - 1.29 - - 1.32 1.33
Compressibility factor (Z) - - 0.998 0.993 - - 0.980 0.982
Aqueous Phase
Molar Flow (kgmole/h} 115.4 115.4 - 132.7 - 133.8 2.6 - -
IMass Flow (kg/h) 2256.0 2256.0 - 2592.0 - 2741.0 229.4 - -
Actual Volume Flow {m3/h) 2.2 2.2 - 2.4 - 2.8 0.3 -
Molecular Weight 19.55 19.55 - 19.54 - 20.49 89.96 -
|Mass Density (kgim3) 1030.0  1039.0 - 10760 - 974.0 815.0 -
Viscosity (cP} 0.620 1.000 - 0.270 - 0.370 0.400 -
Specific heat (kJ/kg°C) 4190 4.180 - 4170 - 4.170 3.552 - -
Thermal Conductivity (W/m°C) 0.837 0.613 - 0.580 - 0.580 0.641 - -
Surface Tension (dyne/cm) 68.1 71.3 - 52.8 - 61.8 68.4 - -
HC Liquid Phase
IMass Flow (kg/h) - - - - - - -
Composition (wt %)
H2Q 88.99 88.99 29.78 89.43 35.96 85.92 2.00 55.62 49.86
NaCH 4,01 4.01 0.00 3.49 0.00 0.00 0.00 0.00 0.00
Na2CO3 5.46 5.46 0.00 478 0.00 0.00 0.00 0.00 0.00
Naz2s 1.53 1.63 0.00 .00 0.00 0.00 0.00 .00 0.00
Na25203 0.00 0.00 0.00 0.14 0.00 0.13 0.00 0.00 .00
Na2504 0.00 0.00 0.00 2.19 0.00 13.95 0.00 0.00 .00
H2504 0.00 0.00 0.00 0.00 0.00 0.00 98.C0 0.00 0.00
02 0.00 0.00 12.64 0.00 0.00 0.00 0.00 11.65 13.16
N2 0.00 0.00 57.58 0.00 0.00 0.00 0.00 32.73 36.98
CO2 0.00 0.00 0.00 0.00 64.04 0.00 0.00 0.00 0.00
Composition {mol %)
H20 96.65 96.65 40.28 97.10 57.84 97.97 10.20 66.82 61.51
NaQH 1.96 1.96 0.00 1.7 0.00 0.00 0.00 0.00 C.00
Na2CO3 1.01 1.01 0.00 0.88 0.00 0.00 0.00 0.00 0.00
Na2s 0.38 0.38 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Na2S203 0.00 0.00 0.00 0.02 0.00 0.02 0.00 0.00 .00
Na2804 0.00 0.00 0.00 0.30 0.00 2.02 0.00 0.00 0.00
H2504 0.00 0.00 0.00 0.00 0.00 0.00 89.80 0.00 0.00
02 0.00 0.00 9.62 0.00 0.00 0.00 0.00 7.88 9.14
N2 0.00 0.00 50.09 0.00 42.16 0.00 0.00 26.30 2935
cO2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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"""e C h n ip HEAT & MATERIAL BALANCE
Project N° - Unit Dec. type Code Sarial N v index
— 7273F - 000 CN | ooO 401 | 1
SECTION 40 - COLD BOX Page
NORMAL CASE
100% capacity !
Stream o __400] 402a] _ 403) 404 410 411 412 416 417
Description Cg;é"am CG to E401 Cé’ 4'6‘:"" Cg‘;(’;m cg 1;‘;’" G to D402 cg ;g’zm ccé ;g;’“ CG to D403
Phase Vapor Mixed Mixed Vapor Mixed Mixed Vapor Mixad Mixed
Vapour Fraction (wt%) 100.0 83.4 71.2 100.0 328 323 100.0 55.5 55.5
Temperature (°C) 14.7 277 -36.5 -365 -69.0 -69.0 -68.0 -95.0 -95.0
Pressure (bar g) 31.80 31.20 30.90 30.85 30.45 3045 30.40 30.15 30.15
Mass Flow {kg/h} 139941 139941 130941 99855 88565 99655 32747 18047 32747
Molar Flow (kgmele/h) 7469.4 7469.4 7469.4 51108 5430.1 6110.8 3665.8 2020.2 3665.8
Molecutar Weight 18.74 18.74 18.74 16.31 16.31 16.31 893 8.93 8.93
Mass Density {(kg/m3) 28.51 36.91 41.54 30.30 49.58 49.58 17.43 22.34 22.34
Actual Volume Flow (m3/h) 4908 3792 3389 3289 1786 2010 1879 808 1466
Enthalpy (kW) -14134 -19524 -22503 -14559 -21190 -23846 -11361 -7672 -13920
Vapour Phase
Molar Flow (kgmole/h) 7469.4 6957.8 61099 51108 3256.8 3665.1 3665.8 1716.2 31142
Mass Flow (kg/h) 139941 123692 99833 99655 29086 32732 32747 10018 18178
Actual Volume Flaw {m3/h) 4908 3759 3284 3289 1667 1875 1879 792 1438
Normal Volume Flaw (Nm3/h) 167419 155053| 136947 136967 72999 82149 82165 38468 69802
Molecular Weight 18.74 17.78 18.31 16.31 8.93 893 8.93 584 5.84
Mass Density (kg/m3} 28.51 32.91 30.34 30.30 17.45 17.45 17.43 12.64 12.64
Viscosity (cP) 0.012 0.011 0.010 0.010 0.008 0.008 0.008 0.007 0.007
Specific heat (kd/kg*C) 2.362 2.462 2.541 2.541 3.635 3.635 3.634 5.085 5.095
Thermal Conductivity (W/m°C) 0.0561 0.047 0.050 0.050 0.072 0.072 0.072 0.081 0.081
CpiGy 1.41 1.53 1.52 152 1.49 1.49 1.49 1.50 1.50
Compressibility tactor (Z) 0.901 .852 0.868 0.868 0.948 0.948 0.948 0.971 0.971
HC Liquid Phase
Molar Flow {(kgmote/h) - 511.56] 1359.51 | 2i7329| 244570 - 303.99 551.61
Mass Flow (kg/h) [} 16248.4| 403075 | 59469.2| 669233 - 80280, 14568.8
Actual Volume Flow (m3/h) - 331 853 - 119.7 134.7 - 15.3 27.8
Molecular Weight - 31.78 23.65 - 27.36 27.36 - 26.41 26.41
Mass Density (kg/m3} - 490.3 4727 - 496.7 496.7 - 523.2 523.2
Viscosity (cP) - 0.090 0.083 - 0.100 0.100 - 0127 0.127
Specific heat (kdfkg"C) - 2.618 2.728 - 2.656 2.656 - 2618 2618
Thermal Conductivity (W/m°C) - 0,108 0112 - 0.136 0.136 - 0.157 0.157
surface Tension (dyne/cm) - 71 6.9 - 10.1 10.1 - 12.9 12.9
Aqueous Phase
Mass Flow (kgih) - - - - - - - -
Composition (wt %)
Water 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Hydragen 3.61 3.61 3.61 5.03 5.03 5.03 15.03 15,03 15.03
Meathane 0,42 9.42 942 12.30 12.30 12.30 27.81 27.81 27.81
cO 0.1 0.11 0.11% 0.6 0.156 0.16 0.43 0.43 0.43
cO2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
H2S8 0.00 0.00 0.00 0.00 0.0 0.00 0.00 0.00 0.00!
Acetylene 0.36 0.36 0.36 0.35 0.35 0.35 0.21 0.1 0.21
Ethylene 51.19 51.19 51.19 5319 53.19 53.19 42.62 42.62 42.62)
Ethane 132 31.32 31.32 28.16 28.16 28.16 13.84 13.84 13.84
MAPD 0.02 0.02 0.02 0.01 0.01 0.01 0.00 0.00 0.00
Propylens 1.02 1.02 1.02 0.47 0.47 0.47 0.05 0.05 0.05
Propane 0.22 022 0.22 0.09 0.09 0.09 0.01 0.01 0.01
Cd's 1.60 1.60 1.60 0.24 0.24 0.24 0.00 0.00 G.00
Ch+ 1.13 1.13 1.13 0,02 0.02 0.02 0.00 0.00 0.00
Composition (mol %)
Water 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Hydrogen 33.59 33.59 33.59 40.71 4071 40.71 66.61 66.61 66.61
Methane 11.00 11.00 11.00 1251 12.51 1251 15.49 15.43 15.49
cO 0.08 0.08 0.08 0.09 0.09 0.02 Q.14 014 0.14]
co2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
H2S 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Acetylene 0.26 0.26 0.26 0.22 0.22 0.22 0.07 0.07 007
Ethylene 34.19 34.19 3419 3092 3092 30.92 13.57 1357 1357
Fthane 19.52 18.52 19.52 15.27 15.27 1527 411 411 411
MAPD 0.01 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00
Propylene 0.45 0.45 0.45 0.18 0.18 0.18 0.01 2.01 0.01
Propane 0.09 0.09 0.09 0.03 0.03 0.03 0.00 0.00 0.004
Cd's 055 055 0.55 0.07 0.07 0.07 0.00 0.00 0.00
C5+ 0.28 0.28 0.28 0.00 0.00 0.00 0.00 0.00 0.00
il o
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‘T'ec h n"p . HEAT & MATERIAL BALANCE
Project N* - Uit Doc. type Cada Sarial N° Fev. index
e — r 7273F - 000 CN 00 01 400 | 1 l
SECTION 40 - COLD BOX Fage
NORMAL CASE
100% capacity 2
Stream _ _ T R E - 31 . 425 426 427 428
Description Cg 4'8‘;'“ CG 1o D404 | cg ;{;m G 100405 | D405 ovhd | H2 1o WD 2“:3' %":50‘1“ Fuel g:; from ::;'peéj;‘:
Phase Yapor Mixed Vapor Mixad Vapor Vapor Vapor Mixed Vapor
Vapour Fraction (wi%} 100.0 76.2 100.0 84.7 100.0 100.0 100.0 88.7 100.0
Temperature (°C) -95.0 -115.0 -116.0 -135.0 -135.0 420 -104.2 -150.3 1.0
Pressure (bar @) 30.10 29.95 29.90 29.80 29,75 29.60 29.65 7.70 7.45
Mass Flow (kg/h) 18182 18182 13861 13861 11740 266 11474 11474 11474
Molar Flow (kgmole/h} 3114.4 3114.4 20420 2942.0 2843.6 64.4 2779.2 2779.2 2779.2
Molecular Weight 5.84 5.84 471 47 413 413 413 4.13 413
Mass Density (kg/m3) 12,63 14.84 11.37 13.48 11.43 478 912 358 147
Actual Volume Flow (m3/h) 1440 1225 1219 1030 1027 56 1258 3202 7785
Enthalpy (kW) -11856 -12899 -12255 -12089 -12010 -180 -11064 -12001 8492
Yapour Phase
Molar Flow (kgmoleih) 3114.4 2041.9 2042.0 2843.5 2843.6 64.4 27719.2 2773.0 2779.2
Mass Flow (kg/h) 18182 13859 13861 11739 11740 266 11474 11330 11474
Actual Volume Flow (m3fh) 1440 1247 1219 1025 1027 56 1258 3202 1785
Normat Volume Flow (Nm3/h) 69806 65940 65941 63735 63736 1444 62293 62154 62293
Molecular Weight 5.84 471 471 413 413 413 413 4.09 4.13]
Mass Density (kg/m3) 12.63 11.39 11.37 11.45 11.43 478 g.12 3.54 1.47
Viscosity (cP) 0.007 0.006 0.006 0.005 0.005 0.009 0.006 0.005 0.009
Specific heat (kJ/kg°C) 5.093 6.127 6.126 6.910 6.909 7.261 6.862 6.552 7.103
Thermal Conductivity (W/m°C) 0.081 0.081 0.081 0.077 0.077 0.147 0.089 0.067 0134
CpiCv 1.50 152 1.52 1.55 1.5% 1.40 1.50 1.51 1.40
Compressibility factor {Z) 0.971 0.974 0.974 0.967 0.967 1.008 0.988 0.984 1.002
HC Liquid Phase
Malar Flow (kgmole/M) - 172.50 - 98.45 - - - 6.19 -
Mass Flow (kg/h) - 4322.9 - 2121.4 - - - 145.0 -
Actual Volume Flow (m3/h) - 8.1 - 42 - - - 0.3 -
Molecular Weight - 25.06 - 21.55 - - - 23.42 -
Mass Density (kg/m3) - 5320 - 500.5 - - - 554.1 R
Viscosity (cP) - 0.148 - 0.141 - - - 0.232 -
Specific heat {kJ/kg°C) - 2.665 - 2933 - - - 2.759 -
Thermal Conductivity (W/m°C) - 0.174 - 0.183 - - - 0.215 -
Surface Tension (dynefcm) - 14.6 - 14.0 - - - 18.8 -
Aqueous Phase
Mass Flow (kg/h) - - - - - - - - -
Composition (wt %)
Water 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00/
Hydrogen 26.97 26.97 35.34 35.34 41,69 41.69 41.69 41.69 41.69
Methane 43.43 43.43 52.27 5227 54.83 5483 54.83 54.83 54.83
CO 0.75 075 0.97 0.97 1.13 1.13 113 113 1143
cO2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
H25 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00l
Acetylene 0.08 0.08 0.02 0.02 0.00 0.00 0.00 0.00 0,00
Ethylene 24,33 24.33 10.44 10.44 2.27 2.27 2.27 2.27 2.27
Ethana 4.44 4.44 0.96 0.96 0.08 0.08 0.08 0.08 0.08
MAPD 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Propylene 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Propane 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
CA4's 0.00 0.00 0.00 0,00 0.00 0,00 0.00 0.00 0.00
CH+ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 Q.00
Composition (mol %)
Water 0.00 0.00 0.00 0.00 0.00 Q.00 0.00 0.00 0,00
Hydrogen 78.10 7810 82,58 8258 85.38 85.38 85.38 85.38 85.38
Methane 15.80 15.80 15.36 15.35 1411 1411 14.11 14.11 14.11
CcO 0.16 0.16 0.16 0.16 017 017 0.17 017 017
CcO2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
H2S 0.00 0.00 .00 0.00 0.00 0.00 0.00 0.00 0.00
Acetylene 0.02 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00!
Ethylene 5.06 5,06 1.75 1.75 0.33 0.33 0.33 0.33 0.33
Ethane 0.86 086 0.15 0.15 0.01 0.01 001 0.0 0.01
MAPD 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Propylene 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Propane 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
C4's 0.00 0.00 0.00 0.00 0.00 0.00 0.00 .00 0.00
C5+ 0.00 0.00 0,00 0.00 0.00 0.00 0.00 0.00 0.00
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Technip

HEAT & MATERIAL BALANCE

Praject N° - Linit Do, lyps Cade Sarial N* Rev. indax
— [ 7273F - 000 ] ©N 00 01 4001 | 1 J
SECTION 40 - COLD BOX Page
NORMAL CASE N
100% capacity
Stream | 4| _aso) _4s2] 454 4s6) 458 460 463 466
- FuelGasto | Liguid from | Liquid trom | Liquid from | Liquid from | Liquid from 3
Description E308 s a0z pa0s Do qugofg E:r?\sano‘v Tmtlaeﬁ por 1 gnjf)g o
Phase Vapor Liquid Liquid Liguid Liquid Liquid Mixed Mixed Vapor
Vapour Fraction (Wi%) 100.0 0.0 0.0 0.0 0.0 0.0 42.0 4.0 100.0
Temperature (°C) 487 -365 -68.0 -95.0 -115.0 -135.0 -7 734 -48.7
Prassure (bar g} 10.75 30.85 30.40 30.10 29.90 29.75 10.40 10.40 10.70
Mass Flow (kg/h) 11474 40286 66908 14565 4321 2120 6442 87915 6500
Molar Flow (kgmole/h} 2779.2 1358.6 24450 551.4 172.4 98.4 270.8 3267.2 18.2
Molecular Weight 413 29.65 27.37 26.41 25.06 21.65 2379 26.91 27.47
Mass Density (kg/m3) 1.81 473 497 523 532 501 36.58 198 20.70
Actual Volume Flow (m3/h) 6347 85 136 28 8 4 176 443 24
Enthalpy (kW) -7632 -7944 -12486 -2065 -644 -380 -1095 -15646 231
Vapour Phase
Molar Fiow (kgmole/h) 2779.2 - - - 1315 2076 18.2
Mass Flow (kg/h) 11474 - - - 2703 3512 500
Actual Volume Fiow (m3/h) 6347 - - - - 169 276 24
Normal Valume Flow (Nm3/h) 62293 - - - - 2047 4654 408
Molecular Weight 4.13 - - - 20.56 16.91 27.47
Mass Density (kg/m3) 1.81 - - - 16.04 12.72 20.70
Viscosity (cP) 0.010 - - - - 0.008 0.008 0.008
Specific heat (kJikg°C} 7.241 - - - - 2.058 2.216 1.866
Thermal Gonductivity (W/m°C) 0.148 - - - - 0.020 0.032 0.017
Cp/iCv 1.39 - - - - 1.45 1.43 1.44
Compressibility factor (Z) 1.003 - - - - - 0.870 0.913 0.825
HC Liquid Phase
Molar Flow (kgmole/h) | 136883 244497 651.41 172.41 98.38 139.28| 3059.53 -
Mass Flow (kg/h) 402855 66908.3] 14565.0 4321.4 2120.2 3738.1| 844033 -
Actual Volume Flow (m3/h) - 85.2 1347 271.8 8.1 4.2 76 167.0 -
Molecular Weight - 29.65 27.37 26.41 25.06 21.58 26.84 27.59
Mass Density (kg/m3) - 4728 496.8 5232 53214 500.6 492.6 505.3 E
Viscosity (cP) - 0.083 0.100 0.127 0.149 0.141 0.097 0.108
Specific heat (kJ/kg®C) - 2.725 2.656 2617 2.665 2.933 2.684 2.636 -
Thermal Gonductivity (W/m°C) - 0.112 0.136 0.157 0.174 0183 0.138 0.141
Surface Tension {dynsicm) - 5.9 10.1 12.9 14.6 14.0 9.5 10.7 -
Aqueous Phase
Mass Flow (kg/h) - - - - -
Composition {wt %}
Water 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Hydrogen 41.69 011 0.14 0.13 0.13 0.16 0.14 0.14 0.12
Methare 54.83 2.29 471 8.32 15.06 38.13 22.65 6.62 077
cO 113 0.01 0.02 0.03 0.05 0.10 0.06 0.02 0.04
co2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
H25 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Acetyleng 0.00 0.39 0.4 0.37 0.28 0.14 0.23 0.39 0.00
Ethylene 2.27 46.24 58.37 65.44 68.89 55.64 64.53 59.99 99.06
Ethane 0.08 39.14 35.17 25.58 15.59 5.84 12.38 3o 0.01
MAPD 0.00 0.06 0.01 0,00 0.00 0.00 0.00 0.01 0.00
Propylene 0.00 2.38 0.67 0.10 0.01 0.00 0.01 0.53 0.00
Propang 0.00 0.54 0.13 0.01 0.00 0.00 0.00 0.10 0.00
CA's 0.00 498 0.35 0.01 0.00 0.00 0.00 0.27 0.00
C5+ 0.00 3.87 0.03 0.00 0.00 0.00 (.00 0.02 0.00
Composition (mol %)
Water 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Hydrogen 85.38 1.56 1.87 1.73 1.62 1.66 1.63 1.83 1.62
Methane 14141 4.22 8.03 13.71 23.62 51.22 33.69 11.11 1.32
co 017 0.01 002 0.03 0.04 0.08 0.05 0.02 0.04
cO2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
H2S 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Acetylene 0.00 0.45 0.43 0.37 027 011 0.21 041 0.00
Ethylene 033 48.88 56.93 61.62 61.55 42.74 54,72 57.54 97.01
Ethane 0.01 38.60 32.01 2247 13.00 419 2.80 28.56 0.01
MAPD 0.00 0.04 ool 0.00 0.00 0.00 0.00 0.00 0.00
Propyleng 0.00 1.67 0.44 0.06 0.01 0.00 0.00 0.34 0.00
Propane 0.00 0.3 0.08 0.01 0.00 0.00 0.c0 0.08 0.00
Cad's 0.00 269 017 0.00 0.00 0.00 0.00 013 0.00/
C5+ 0.00 1.51 0.01 0.00 0.00 0.00 0.00 0.01 0.00
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— » HEAT & MATERIAL BALANCE
1echnip e
e —— r 7273F-000 | CN | o001 4001 1 |

SECTION 40 - COLD BOX Page
NORMAL CASE
100% capacity 4
Stream 1 a| o472 418|478 481 482 - - -
_— T401 to] T401 ovhi T4D1 hott ot
pescspton wrofel 0ot | 140 e Ve e | e
Phase Vapor Vapor Liquid Mixed Vapor Vapar
Vapour Fraction {wt%) 100.0 100.0 0.0 342 100.0 100.0 - - R
Temperature (°C) -68.0 420 -40.2 -10.0 -39.2 42.0 - -
Pressure (bar g) 10.40 9.40 10.70 24.70 6.90 6.75 - - -
Mass Fiow (kg/h) 17511 17511 111189 111189 41665 41665 - - -
Molar Flow (kgmole/h) 873.7 8737 37703 37703 1385.6 1385.6 - - -
Molecular Weight 20.04 20.04 29.49 29.49 30.07 30.07 - -
Mass Density (kg/m?3) 15.19 8.19 479 119 14.21 943 - - -
Actual Volume Fiow (m3/h) 1153 2138 232 930 2932 4421 - -
Enthalpy (kW) -7302 -6215 -13077 -7251 -33858 -32114 - - -
Vapour Phase
Molar Flow (kgmole/h) 873.7 873.7 - 13181 1385.6 1385.6 - - E
Mass Flow {kgsh) 17511 17511 - 37987 41665 41665 - -
Actual Valume Flow (m3/h) 1163 2138 - 757 2932 4421 - - -
Normal Volume Flow (Nm3/h) 19583 19683 - 29544 31058 31058 - - -
Malecular Weight 20,04 20.04 - 28.82 30.07 30.07 - - -
Mass Density {(kg/m3} 15.1¢ 8.19 - 5015 14.21 9.43 - - B
Viscasity (cP) 0.008 0.012 - 0.010 0.008 0.010 - - -
Specific heat (kJ/ikg°C) 2.061 2,081 - 2.837 1.869 1.918 - - -
Thermal Conductivity (W/im°C} 0.023 0.037 - 0.022 0.016 0.024 - - -
Cp/Cv 1.44 1.29 - 1.68 1.32 1.22 - - -
(Compressibility factor (Z) 0.582 0971 - 0.675 {.859 0.944 - - -
HC Liquid Phase
Molar Flow (kgmole/h) - A 377029| 2452.17 - - - - -
Mass Flow (kg/h) - -l 111189.4[ 732027 - - - R
Actual Volume Flow (m3th) - - 2320 17341 - - - - B
Molecular Weight - - 20.49 29.85 - - -
Mass Density (kg/m3)} - - 479.2 4228 - - - - E
Viscosity (cP) - - 0.086 0.062 - - - -
Specific heat (kdkg°C) - - 2731 3.212 - - -
Thermal Conductivity (W/m°C) - - 0.120 0.094 - - - - E
Surface Tension (dyneicm) - - 7.2 34 - - - -
Aqueous Phase
Mass Flow {kgh) - - - - - - - - -
Composition {wt %)
Water 0.00 0.00 0.00 0.00 0.00 0.00 - - -
Hydragen 0.93 0.93 0.00 0.00 0,00 0.00 - - -
Methane 3850 38.50 0.00 0.00 0.00 0.00 - - -
CO 0.14 0.14 0.00 0.00 0.00 0.00 - - -
CcO2 .00 0.00 0.00 0.00 0.00 0.00 - - -
H28 0.00 Q.00 0.00 0.00 0.00 0.00 - - -
Acetylens 0.22 0.22 042 0.42 0.00 0.00 - - -
Ethylene 46.50 46.50 57.31 57.31 0.50 0.50 - - -
Ethane 13.65 13.65 37.26 37.26 99.38 99.38 - - B
MAPD 0.00 000 0.03 0.03 0.00 0.00 - - -
Propylene 0.04 0.04 1.27 1.27 0.1 0.11 - - E
Propane 0.01 0.01 0.27 0.27 0.01 0.01 - -
Cd's 0.00 0.00 202 2.02 0.00 0.00 - - -
C5+ 0.00 0.00 1.42 1.42 0.00 0.00 - - -
Composition {mol %)
Walter 0.00 0.00 0,00 0.00 0.00 0.00 - - -
Hydregen 9.29 9.2¢ 0.00 0.00 0.00 0.00 - - -
Methane 4810 48,10 0.01 0.01 0.00 0.00 - -
co 0.10 010 0.00 0.00 0.00 0.00 - -
CcO2 0.00 0.00 0.00 0.00 0.00 0.00 - - -
H2s 0.00 0.00 0.00 0.00 0.00 0.00 - - -
Acetylene 017 017 0.47 0.47 0.00 0.00 - -
Ethylene 33.22 33.22 60.24 60.24 0.54 0.54 - - R
Ethane 9.10 9.10 36.55 36.56 99.38 99.38 - - -
MAPD 0.00 0.00 0.02 0.02 0.00 0.00 - -
Propylene 0.02 0.02 0.89 0.89 0.08 0.08 - - -
Propane 0.00 0.00 0.18 0.18 0.00 0.00 - -
CA's 0.00 0.00 1.08 1.08 0.00 0.00 - - -
C5+ 0.00 0.00 0.55 0.55 0.00 0.00 - - -
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Technip

HEAT & MATERIAL BALANCE

Project N° - Unit Dot. typa Code Serial N* Rev. index
7273F - 000 ] CN 1 0001 | 40 02 h 1
SECTICN 40 - ETHYLENE PURIFICATION Page
NORMAL CASE
100% capacity 1
|Stream 430 43 432|  451a 453 454 456 457 462
Description Fresh athane E“‘E“; '2""" i‘::?:si‘:es T402 fopd M&E;‘;";’“ C:;'S'Sm E'";T;g om W::,? eza g e ;:;gom
Phase Vapor Vapor Vapor Mixed Liguid Liquid Vapor Vapor Vapar
Temperature (°C) 100.0 100.0 100.0 371 0.0 0.0 100.0 100.0 100.0
Pressure (bar g) 11.0 200.0 618 -10.5 82.4 45.0 -39.2 -10.8 18.7
Mass Flow (kg/h) 29.00 2B8.60 6.51 24.30 24.2 238 6.9 239 23.5]
Molar Flow (kgmole/h) 81115 81603 81603 111189 5945 5945 416651 114714 114714
Molecular Weight 2710.7 27378 27378 3770.3 116 116 1386 3981 3981
Mass Density (kg/m3) 29.92 29.81 2081 29.49 51.29 51.29 30.07 28.82 28.82
Actual Volume Flow (m3/h) 60.04 23.67 8.42 i 517.3 581.4 142 48.7 37.04
Enthalpy (kW) 1351 3447 9692 1004 1 10 2932 2358 3097
Vapour Phase -66542 -57891 -64480 -7005 631 477 -33858 -3228 955
Molar Flow (kgmole/h)
Mass Flow {kg/h) 27107 27318 27378 1432.7 - - 1385.6 3981.0 3881.0
Actual Volume Flow {m3/h) 81115 81603 81603 41296 - - 41665] 114714 114714
Normal Volume Flow (Nm3/h) 1351 3447 9692 840 - - 2932 2358 3097
Molecular Weight 60758 61366 61366 32113 - - 31058 89229 89229
Mass Density (kg/m3) 29.92 29.81 29.81 28.82 - - 30.07 28.82 28.82
Viscosity {cP) 60.04 23.67 8.42 4917 - 14.21 48.85 37.04
Specific heat (kd/kg®C) 0.011 0.018 0.011 0.010 - 0.008 0.010 0.011
Thermal Conductivity (W/m°C) 3.327 2.576 1.979 2.796 1.869 2.821 2.140
Cp/Cv 0.025 0.046 0.026 0.022 - - 0.016 0.022 0.024]
(Compressibility factor (Z) 1.77 117 1.20 187 - - 1.32 1.66 1.45
HC Liquid Phase 0.633 0.947 0.956 0.67% 0.859 0.679 0.792
Molar Flow (kgmole/h)
Mass Flow {kg/n) - - - 2337.58 11581 11591 - -
Actual Volume Flow (m3/h) - - -l 698930 5944.7 5944.7 - -
Molecular Weight - - - 164.5 115 10.2 - -
Mass Density (kg/m3) - - 29.90 51.29 51.29 - -
Viscosity (¢P) - - 425.0 517.3 581.4 - -
Specific heat (kJ/kg®C) - - 0.063 0.082 0.115 -
Thermal Conductivity (W/m°C) - 3.187 2653 2.362 -
Surface Tension (dyne/cm) - - 0.094 0.077 0.092 - B
Agueous Phase - - 3.5 58 9.4 - -
Mass Flow (kg/h)
Composition (wt %) - - - - - - -
Water
Hydrogen Q.00 0.80 0.60 0.00 0.00 0.00 0.00 0.00 0.00
Methane 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
CO 1.52 1.51 1.51 0.00 .00 0.00 0.00 0.00 0.00
co2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 .00 0.00
H2S 0.04 0.04 0.04 0.00 0.00 0.00 0.00 0.00 0.00
Acetylene 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00]
Ethylene 0.00 0.00 0,00 0.42 0.01 0.01 0.00 0.40 0.40
Ethane 0.00 0.00 0.00 57.31 0.12 012 0.50 59.84 59.84
{MAPD 95.83 95.25 95.25 37.26 7.00 7.00 99.38 39.69 39.69
Propylene 0.00 0.00 0.00 0.03 0.51 0.51 0.00 0.00 0.00
Propane 0.00 0.00 0.00 1.27 23.02 23.02 0.1 0.05 0.05
Cd's 2.61 2.59 2.59 0.27 5.07 5.07 0.01 0.00 0.00
Ch+ 0.00 .00 0.00 2.02 3771 37.71 0.00 0.00 0.00
[Composition {mot %) 0.00 0.00 0.00 1.42 26.56 26.568 0.00 0.00 0.00/
Water
Hydrogen 0.00 0.99 0.99 0.00 0.00 0.00 0.00 0.00 0.00
Methane 0.00 0.00 0.00 0.00 0.00 0.00 0.00 (.00 0.00]
co 2.84 2.81 2.81 0.01 0.00 0.00 0.00 0.01 0.01
co2 0.00 0.00 0.00 .00 0.00 0.00 0.00 0.00 .00
H2s 0.03 0.03 0.03 0.00 0.00 0.00 0.00 0.00 0.00
Acetylene 0.00 0.00 0.00 (.00 0.00 0.00 0.00 0.00 0.00
Ethylene 0.00 0.00 0.00 0.47 0.02 0.02 0.00 0.45 0.45
Ethane 0.00 0.00 0.00 60.24 0.23 0.23 0.54 61.47 61.47
MAPD 95.36 24.41 94.41 36.55 11.84 11.94 99.38 38.04 39.04]
Propylene 0.00 0.00 0.00 0.02 0.65 0.65 0.00 0.00 0.00
Propane 0.00 0.00 0.00 0.89 28.06 28.06 0.08 0.04 0.04
Cds 197 1.76 1.75 0.18 590 5.80 0.00 0.00 0.00
C5+ 0.00 0.00 0.00 1.08 36.20 35.20 0.00 0.00 0.00
0.00 0.00 0.00 0.55 18.00 18.00 0.00 0.00 0.00]
| 7
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Technip

HEAT & MATERIAL BALANCE

Projsct N° - Unit Doc. type Code Sarial N° Rav. index

7273F - 000 CcN 00 01 4002 | 1 I
SECTION 40 - ETHYLENE PURIFICATION Page
NORMAL CASE
100% capacity 2
Stream 406 467 473 474a 474b 474¢ 474d 475 482
Phase Vapor Vapor Mixed Mixed Mixed Vapor Liquid Liquid \apor
Temperature (°C) 100.0 100.0 91.8 0.1 99.8 100.0 0.0 100.0 100.0
Pressure (bar g} 43.0 8.7 -14.0 -27.9 -18.4 259 27.9 -27.9 42.0
Mass Flow {kg/h) 2265 22.45 22,24 20.4 215 208 20.4 20.4 6.8
Molar Flow (kgmole/h) 114782| 114782 1147B2| 363068 105313| 353377 362568 500 41665
Moalecular Weight 3981.3 3981.3 3981.3] 129700 3654.7| 126245 12951.8 17.2 1386
Mass Density (kg/m3} 28.83 28.83 28.83 27.99 28.82 27.99 27.99 29.00 30.07
Actual Volume Flow (m3/h) 30.65 37.30 48.43 427 435 42.0 433 40 9.43
Enthalpy (kW) 3745 3077 2370 849 2423 8409 837 12 4421
Vapour Phase -679 -2952 5452 139967 -5452] 167585 139736 231 -32114
Mofar Flow (kgmola/h)
Mass Flow {kg/n) 39813 3981.3 3654.7 18.2 3647.3] 126245 - - 1385.6
Actual Volume Flow (m3/h) 114782 114782 105313 500 106097| 353377 - - 41665
Normal Volume Fiow (Nm3/h) 3745 3077 2348 12 2423 8409 - - 4421
Molecular Weight 89237 89237 81918 408 81750] 282966 - - 31058
Mass Density (kg/m3) 28.83 28.83 28.82 27.47 28.82 27.99 - - 30.07
Viscosity (cP) 30.65 37.30 44.86 40.02 43.38 42.02 - - 9.43
Spacific heat (kJ/kg°C) 0.on 0.010 0.010 0.010 0.010 0.010 - - 0.010
Thermal Conductivity (W/m°C) 2.023 2177 2.675 2.393 2.640 2.499 - - 1918
CpiCv 0.026 0.023 0.021 0.021 0.021 0.020 - - 0.024
(Compressibility factor (Z) 1.36 1.48 1.62 1.64 161 1.65 - - 122
HC Liguid Phase 0.849 0.776 0.694 0.720 0.699 0.706 - - 0.944
Molar Flow (kgmole/h)
Mass Flow (kgrh) - - 326.57| 12951.78 7.45 -l 1295177 0.00 -
Actual Volume Flow (m3/h) - - 9489.1| 362567.9 216.2 -| 362567.8 0.0 E
Molecular Weight - - 22.4 836.8 0.5 - 836.8 0.0 -
Mass Density {kg/m3) - - 29.00 27.99 29.00 - 27.99 29.00 -
Viscosity (P} - - 4227 433.3 4224 - 433.3 4426 -
Specific heat (kd/kg®C) - - 0.063 0.062 0.063 - 0.082 0.063 -
Thermal Conductivity (W/m°C) - - 3.226 3.134 3.234 - 3.134 3.134 -
Surfage Tension (dynefem) - - 0.097 0.108 0.099 - 0.108 0.108 -
Aqueous Phase - - 3.7 4.0 3.8 - 4.0 4.0 -
Mass Flow (kg/h}
Composition {wt %) - - - - - - - - -
Water
Hydrogen 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Methane 0.00 0.00 0.00 0.01 0.00 0.01 0.01 0.00 0.00
CO 0.00 0.00 0.00 0.19 0.00 0.20 0.19 0.00 0.00
co2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
H28 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Acetylene 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Ethylene 0.00 0.00 0.00 0.00 0.00 0,00 0.00 0.00 0.001
Ethane 59.90 59.90 59.90 99.78 60.59 99.78 99.78 52.13 0.50
MAPD 40.04 40.04 40.04 0.01 39.35 0.01 0.01 47.711 99.38
Propylene 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Propane 0.05 0.05 0.05 0.00 0.04 0.00 0.00 0.14 AR
C4's G.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01
C5+ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 Q.00
[Composition (mol %) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Water
Hydrogen 0.00 0.00 0.00 0.00 0.00 0,00 0.00 0.00 0.00
Methane 0.01 0.01 0.01 0.08 0.01 0.08 0.08 2.00 0.00
cO 0.01 0.01 0.01 0.34 0.01 0.35 0.34 0.co 0.00
CO2 0.00 0.00 0.00 0.0¢ 0.00 0.00 0.00 0.00 0.00
H2S 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Acetylene 0.00 0.00 0.00 6.00 0.00 0.00 0.00 0.00 0.00
Ethylene 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Ethane 61.55 61.55 61.55 99.57 62.24 99.55 99.57 53.88 0.54
MAPD 38.39 38.39 38.39 0.01 w 0.1 0.M 46,01 99.38
Propylene 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Propane 0.04 0.04 0.04 0.00 0.03 0.00 0.00 0.10 0.08
CA's 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 a.00
C5+ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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"l"'e C h n ip HEAT & MATERIAL BALANCE
Praject N° - Unit Doc. type Code ‘Serial N° Rov. index
7273F - 000 | CN | 00 01 I 4002 1 |
SECTION 40 - ETHYLENE PURIFICATION FPage
NORMAL CASE
100% capacity 3
Stream ) 482a 484 483 497
Description l?:l:::: etso Eth::_r;% :f'lorn Ot g’:s[;; ;mm Elhyff:;;mm
Phase Vapor Liquid Vapor Liguid
Temperature (°C) 100.0 0.0 100.0 0.0
Pressure (bar g) 656.0 2.2 -27.9 -25.7
Mass Flow (kg/h) 6.51 21.80 20.40 208
Molar Flow (kgmole/h) 123268 41665 500 72839
Molecular Weight 41235 1385.6 18.2 2596.3
Mass Density {kg/m3) 29.89 30.07 27.47 28.05
Actual Volume Flow {m3fh) 8.64 407.07 40.02 429
Enthalpy (kW) 14261 102 12 170
Vapour Phase -96594 -37206 231 28426
Molar Flow (kgmole/h)
Mass Flow (kgrh} 41235 B 18.2 0.0
Actual Volume Flow (m3/h} 123268 - 5C0 0
Normal Veolume Flow (Nm3/h) 14261 - 12 0
Molecular Weight 92424 408 Q
Mass Density (kg/m3) 29.89 - 27.47 28.05
Viscosity (cP) 8.64 - 40.02 42.20
Specific heat (kJ/kg°C) 0.011 - 0.01¢ 0.010
Thermal Conductivity (W/m°C) 1.956 - 2.393 3.194
CpiCv 0.025 - 0.021 0.020
(Compressibility factor (Z) 1.21 - 1.64 165
HC Liguid Phase 0.952 - 0.720 0.705
Molar Flow (kgmole/h)
Mass Flow (kgrh) -| 138585 -l 2596.34
Actual Volume Flow (m3/h) -| 416654 -| 72838.9
Molecular Weight - 102.4 - 169.6
Mass Density (kg/m3) - 30.07 - 28.05
Viscosity {cP) - 4071 - 429.4
Specific heat (kJikg®C) - 0.064 - 0.061
Thermal Conductivity (W/m°C) - 3.431 - 3.194
Surface Tension (dyne/cm) - 0.090 - 0.108
Aguecus Phase - 3.4 - 3.8
(Mass Flow (kg/t)
Composition (wt %) - - - -
(Water
Hydrogen 0.40 C.00 0.00 0.00
Methane 0.00 0.00 0.12 0.00
CO 1.00 0.00 0.76 0.00
cO2 0.00 0.00 0.04 0.00
H2s 0.03 0.00 0.00 0.00
Acsetylens 0.00 0.00 0.00 0.00
Ethylene 0.00 0.00 0.0 0.00
Ethane 0.17 0.50 99.07 99.95
MAPD 96.65 99.38 0.0 005
Propylene 0.00 0.00 0.00 0.00
Propane 0.04 0.11 0.00 0.00
Ca's 172 0.01 0.00 0.00
C5+ 0.00 Q.00 0.00 0.00
[Compasition (mol %) 0.00 0.00 0.00 0.00
Water
Hydrogen 0.66 0.00 0.00 0.00
Methane 0.00 0,00 1.62 0.00
CO 1.87 0.00 1.3% 0.00
co2 0.00 0.00 0.04 0.00
H2S 0.02 0.00 0.00 0.00
Acetylene 0.00 0.00 0.00 0.00
Ethyleng 0.00 0.00 0.00 0.00
Ethane 0.18 0.54 97.02 99.95
MAPD 96.08 99.38 0.01 0.05
Propylene 0.00 0.00 0.00 0.00
Propane 0.03 0.08 0.00 0.00
Cds 117 0.00 0.00 0.00
Ch+ 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
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HEAT & MATERIAL BALANCE

Technip

Project N* - Unjt Doe. typa Cada Serial N° Rav. indax
7273F - 000 CN 00 01 50 01 1
SECTION 50 - PROPANE REFRIGERANT CYGLE Page
NORMAL CASE
100% capacity , ethylene product to storage 100% liquid !
| Stream . 501 502 503 5041 506 508 509 510 512
Description Prapane frem| Hot propane | Hot propane | Propane to Propane from| Propane to Fmp.:l.a.ne !roh ﬁ)ﬂ \}apTriLiﬁmanei
D501 to E407 from Ed07 E307 E307 E504 E504 leed from D503
Phase Liquid Liquid Liquid Liquid Vapor Mixed Vapor Vapor Liquid
Vapour Fraction {wi%]) 0.0 0.0 0.0 .0 100.0 30.8 100.0 100.0 0.0
Ternperature {(°C) 46.4 46.4 43.2 46.4 6.0 53 6.5 5.6 5.3
Pressure (bar g) 15.01 15.01 14.91 15.01 4.66 4.58 4.58 4.58 4.58
Mass Flow (kg/h} 477789 385053 385053 43901 43901 48835 48835 92736| 276537
Molar Flow (kgmole/h) 10842.2 8737.8 8737.8 996.2 996.2 1108.2 1108.2 2104.4 6270.5
Molecutar Weight 44.07 44,07 44.07 44,07 44.07 44.07 44.07 44.07 4410
Mass Density (kg/m3) 456 456 462 456 12.23 37.21 12.06 12.06 522,
Actual Volume Flow (m3/h) 1049 845 833 96 3589 1313 4050 7697 630
Enthalpy (kW) -353636 -284997| -286011 -32493 -29393 -36145 -32704 -62008| -213279
Vapour Phase
Moalar Flow {(kgmole/h) - - - - 996.2 341.6 1108.2 2104.4 -
Mass Flow {kgsh) - . - - 43901 15024 48835 92736 -
Actual Valume Flow {m3/h) - - - - 3589 1248 4050 7697 -
Normal Volume Flow (Nm3/h) - - - - 22329 7656 24839 47168 -
Molecular Weight - - - - 44,07 43.99 44.07 44,07 B
Mass Density (kg/m3) - - - - 12.23 12.04 12.06 12.05 -
Viscosity (cP) - - - - 0.008 0.008 0.008 0.008 -
Specific heat (kd/kg°C) - - - . 1.829 1.823 1.824 1.824 E
Thermal Conductivity (W/m°C) - - - - 0.017 0.016 0.016 0.016 E
Cp/Cv - - - - 1.19 1.19 1.19 1.19
Compressibility factor (Z) - - - - 0.879 0.880 0.880 0.880
HC Liguid Phase
Molar Flow (kgmolefh) 10842.20| 8737.79| 8737.79 996.21 - 766.62 - -| 6270.47
Mass Flow (kg/h} 477789.1| 385053.1| 385053.1 439008 -| 338109 - -| 2765371
Actual Volume Flow (m3/h) 1048.5 845.0 833.0 96.3 - 64.8 - - 530.2
Melecular Weight 44.07 44.07 44.07 44.07 - 44.10 - - 44.10
Mass Density (kg/m3) 485.7 455.7 462.2 455.7 - 521.6 - - 521.8
Viscosity {cP) 0.081 0.081 0.084 0,081 - o121 - - 0.121
Specific heat (kJtkg®C) 2.980 2.980 2.923 2.980 - 2.565 - - 2.565
Thermal Conductivity (W/m°C) 0.082 0.082 0.084 0.082 - 0.106 - - 0.106
Surface Tension (dyne/cm) 45 45 48 4.5 - 9.3 - - 9.3
Agueous Phase
Mass Flow (kg/h) - - - - - - - -
Composition (wt%)
Water 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Hydrogen 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Methane 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
CO 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
CcO2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 Q.00
H28 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Acetylene 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 Q.00
Ethylene 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00]
Ethane 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.17
MAPD 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Propylene 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Propane 99.40 99.40 99.40 99.40 99.40 99.40 99.40 99.40 99.46
Cd's 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.37]
C5+ 0.00 0.00 0.00 0,00 0.00 0.00 0.00 0.00 0.00]
Composition (mol%)
Water 0.00 0.00 0,00 0.00 0.00 0.00 0.00 Q.00 0.00
Hydrogen 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
{Methane 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
CO 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
co2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
H2S 0.00 0.00 0.00 .00 0.00 0.00 0.00 Q.00 0.00
Acetylene 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00]
Ethylene 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Ethane 0.44 0.44 0.44 0.44 0.44 0.44 0.44 0.44 0.25
hMAPD 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Propylene 0.00 0.00 0.00 0.00 Q.00 0.00 0.00 0.00 0.00
Propane 99,33 99.33 99.33 99.33 99.83 99.33 99.33 99.33 99.47
Cd's 0.23 0.23 0.23 0.23 0.23 0.23 0.23 0.23 0.28
C5+ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 .00 0.00]
LB
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-iéchni HEAT & MATERIAL BALANCE
p Project N° - Unit Dac. type Cade ‘Sarial N~ Rev. indax
" L 7273F - 000 CN 00 o1 5001 1 |
SECTION 50 - PROPANE REFRIGERANT CYCLE Page
NORMAL CASE
100% capacity , ethylene product to storage 100% liquid 2
Stream 514 518 518 519 521 522 523 525 527
Description Vap propane | Propaneto |Propans from| Propane to [Propane from| Propane to |Prop. from Lv| D504 vapor | Lig. propane
from D503 EBOS E505 E421 E421 LV on 0504 | on D504 feed from D504

Phase Vapor Liquid Vapor Liquid Vapar Liquid Mixed Vapor Liquid
Vapour Fraction {wt%) 100.0 0.0 100.0 0.0 100.0 0.0 5.2 100.0 0.0
Temperature {°C) 5.4 -10.0 -18.0 -185 -32.0 -10.0 -18.3 -18.0 -18.5
Pressure (bar g) 4.58 4.38 1.61 1.61 0.55 4.38 161 1.61 1.81
Mass Flow (kg/h) 201262 134197 134197 23548 23548 142341 142341 134197 320215
Molar Flow (kgmole/h) 4571.7 3042.9 3042.9 534.2 534.2 32276 3227.6 3042.9 7264.8
Molecular Weight 44.02 4410 4410 44.08 44,08 4410 4410 4410 44.08
Mass Density (kg/m3) 12.04 543 5.82 553 3.56 543 93.92 5.82 653
Actual Volume Flow (m3/h} 16710 247 23047 43 6609 262 1516 23048 579
Enthalpy {kiw} -134830] -104930 -90848 -18554 -16054] 111208 -111298 -00848|  -252302
Vapour Phase
Molar Flow {(kgmole/h) 4571.7 30429 - 534.2 - 168.0 3042.9 -
Mass Flow {(kg/h) 201252 - 134197 - 23548 - 7388 134197 -
Actual Volume Flow (m3/h) 16710 - 23047 - 6609 - 1271 23048 -
Normal Volume Flow (Nm3/h) 102471 - 68204 - 11974 - 3767 68204 E
Molecular Weight 44,02 - 4410 - 44.08 - 43.97 44.10 -
Mass Density (kg/m3) 12.04 - 5.82 - 3.56 - 6.81 5.82 -
Viscosity (cP) 0.008 - 0.007 - 0.067 - 0.007 0.007 -
Specific heat (kJ/kg°C) 1.824 - 1.626 - 1.528 - 1.626 1626 -
Thermal Conductivity (W/m°C}) 0.016 - 0.014 - 0.013 - 0.014 0.014 -
Cp/Cv 1.19 - 117 - 117 - 117 117 -
Compressibility factor (Z) 0.88C - 0.932 - 0.954 - 0.932 0.932 -
HC Liguid Phase
Molar Flow (kgmole/h) -l 304290 - 534.23 -| 322757 3059.52 -l 7284.79
Mass Flow (kg/h) -l 134196.5 -| 23547.6 -| 1423405 1349515 -| 320216.2
Actual Volume Flow (m3/h) - 247.4 - 42.6 - 262.4 244 1 579.2
Molecular Weight - 44.10 - 44.08 - 4410 44,11 44.08
Mass Density (kg/m3) - 5425 - 552.9 - 542.5 562.8 552.9
Viscosity (cP) - 0.141 - 0.153 - 0141 0.153 0.153
Specific heat (kJ/kg°C) - 2.475 2434 - 2475 2.435 - 2434
Thermal Conductivity (W/m°C) - 0.115 0,120 - Q.15 0.120 - 0.120
Surface Tension (dyne/cm) - 11.2 12.3 - 11.2 12.3 - 12.3
Aqueous Phase
Mass Flow (kg/h) - - - - - - - -
Composition (wt%)
Water 0.00 Q.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Hydrogen 0.00 0.00 0.00 0.00 0.00 0.00 0.00 €.00 0.00,
Methane 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00]
CO 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00]
CO2 0.00 0.06 0.00 0.00 0.00 0.00 0.00 0.00 0.00]
H2S 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00]
Acetylene 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.004
Ethylene 0.00 0.00 0.00 0.00 .00 0.00 0.00 0.00 0.00
Ethane 0.48 0.17 017 0.25 0.25 017 017 0.17 0.25
MAPD 0.00 0.00 000 0.00 0.00 0.00 0.c0 0.00 0.00
Propylene 0.00 0.60 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Propane 99.30 99.48 99.46 99.45 99.45 99.45 99.46 99.46 99.45
Cé's 6.21 0.37 0.37 0,30 0.30 0.37 0.37 0.37 0.30
Ch+ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Composition {mol%)
Water 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Hydrogen 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
|Methane 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
CO 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
CO2 0.00 0.00 Q.00 0.00 0.00 .00 0.00 0.00 0.00
[ges] 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Acetylens 0.00 0.00 0,00 0.00 0.00 0.00 0.00 0.00 0.00
Ethylene 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Ethane 0.70 0.25 0.25 0.37 0.37 0.25 0.25 0.26 0.37
IMAPD 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Propylene 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Propane 99.13 99.47 99.47 99.41 99.41 93.47 99.47 99.47 99.41
Cd's 0.1 0.28 0,28 0.23 0.23 0.28 0.28 0.28 0.23
C5+ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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Technip

HEAT & MATERIAL BALANCE

Project N” - Unit Doc. typs Code Sarial N* Rev. indax
7273F - 000 CN | o001 | so01 | 1
SECTION 50 - PROPANE REFRIGERANT CYCLE Page
NORMAL CASE
100% capacity , ethylene product to storage 100% liquid 3
Stream 5 528 530 - 533 535, 540 544 546 550 551
Description €501 2nd | Propanato | Propaneto |Propane from|  C501 first c501 | 501 disch. | Propaneto | Propane to
stage side in E428 E508 E506 stage in discharge |to E420/E427 E427 E420
Phase Vapor Liquid Liquid Vapor Vapor Vapor Vapor Vapor Vapor
Vapour Fraction {wt%) 100.0 00 0.0 100.0 100.0 100.0 160.0 100.0 100.0,
Temperature {°C) -18.1 -18.5 -18.5 -320 -32.0 75.2 75.2 9.1 9.1
Pressure (bar g) 1.61 1.61 1.61 0.55 0.55 15.91 15.1 4,58 4.58]
Mass Flow (kgh) 171531 275017 21645 2i645| 320210 49741 13957 212881 2328
Molar Flow (kgrmole/h) 388941 6239.4 4911 4911 7264.7] 11158.8 316.7 4835.6 52.9]
Molecular Weight 44.05 44.08 44.08 44,08 44.08 44.07 44.07 44,02 44.02
Mass Density (kg/m3) 5.82 553 563 3.56 356 323 32.31 11.83 11,83
Actual Volume Flow {(m3/h) 29485 497 39 6075 89882 15221 432 17997 197
Enthalpy (kW) -116183]  -216690 -17054 -14756|  -218302] -315404 -8952| -142227 -1555
Vapour Phase
Molar Flow {kgmole/h) 38941 - - 4911 72647 111588 316.7 4835.6 52.9
Mass Flow (kg/h) 171530 - - 21645| 320210 4741 13957 212881 2328
Actual Volume Flow {m3/h) 29485 - - 6075 89882 15221 432 17997 197|
Normal Volume Flow {Nm37h) 87283 - - 11007 162830 250113 7099 108384 1185
Molecular Weight 44.05 - - 44.08 44.08 44,07 44.07 44.02 44.02]
Mass Density (kg/m3) 5.82 - - 3.56 3.56 32.31 32.31 11.83 11.83]
Viscosity (cP) 0.007 - - 0.007 0.007 0.010 0.010 0.008 0.008!
Specific heat (kJ/kg®C) 1.626 - - 1.528 1.528 2277 2.277 1.826 1.82¢|
Thermal Conductivity (Wim°C) 0.014 - - 0.013 0.013 0.025 0.028 0.017 0.017|
Cp/Cv 117 - - 117 117 1.23 123 1.18 1.18
Compressibility factor (Z) 0.932 - - 0.954 0,954 0.797 0.797 0.885 0.885
HC Liquid Phase
Molar Flow (kgmolerh) -| 6239.38 491.06 - - - - - -
Mass Flow (kg/h) -| 275017.4] 21645.0 - - - - - -
Actual Volume Flow {m3/h) - 497.4 39.2 - - - - - -
Molecutar Weight - 44,08 44.08 - - - - - -
Mass Density {kg/m3) - 552.9 552.9 - - - - -
Viscosity (cP) - 0.153 0.153 - - - - - -
Specific heat (kd/kg°C) - 2.434 2.434 - - - - - -
Thermal Conductivity (W/m°C) - 0.120 0.120 - - - - - -
Surface Tension (dynefcm) - 12.3 123 - - - - - -
Aqueous Phase
Mass Flow (kg/h) - - - - - - - -
Composition (wi%)
Water 0.00 0.00 0.00 0.00 0.00 6.00 0.00 0.00 0.00
Hydrogen Q.00 0.00 0.00 0.00 0.00 6.00 0.00 0.00 0.00
Methane 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
cO 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
cCO2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00]
H2s 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0
Acetylene 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Ethylene 0.00 0.00 0.00 0.00 0.00 Q.00 0.00 G.c0 0.00
Ethane 0.40 0.25 0.25 0.25 0.25 0.30 0.30 0.47 0.47
MAPD 0.00 0.00 0.00 0.00 0.00 0.00 c.00 0.00 0.00
Propylene 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Propane 99.30 99.45 99.45 99.45 99.45 99.40 99.40 99.31 99.31
Cd's 0.3 0.30 0.30 0.30 0.30 0.30 0.30 022 0.22
C5+ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00]
Compesition (mal%)
Water 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Hydrogen 0.00 0.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Methane 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
(ele] 0.00 0.00 0.00 0.00 0.00 0.00 0.00 .00 0.00
co2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
H25 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Acetylene 0.00 0.00 0,00 0.00 0.00 0.00 0.00 0.00 .00
Ethylene 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Ethane 0.58 0.37 037 0.37 0.37 0.44 0.44 0.69 0.69
IMAPD 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 c.00
Progylene 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Propane 93.19 99.41 29.41 99.41 99.41 99.33 99.33 99.15 99.15
Cd's 0.23 0.23 0.23 0.23 0.23 0.23 0.23 017 0.17
G5+ (.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 .00
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T"e c h n " HEAT & MATERIAL BALANCE
P Praject N° - Unit Doc. type Code Sarial N* Rev. indax
7273F - 000 CN 00 01 50 02 1 l
SECTICN 50 - PROPANE REFRIGERANT CYCLE Page
NORMAL CASE
100% capacity , ethylene product exported 100% vapor !
Stream 501 502 503 504 506 508 509 510 512
Description Propane {rom| Hot propane | Hot propane | Propane to |Propane from| Propane to. Propane from} D503 vépnl Lig. propane
D501 to E407 from E407 E307 E307 E&04 ES04 fead from DSO3
Phase Liquid Liquid Liquid Liquid Vapor Mixed Vapor Vaper Liquid
Vapour Fraction (wi%) 0.0 0.0 0.0 0.0 100.0 30.8 100.0 100.0 0.0
Temperature (°C) 46.4 464 41.3 46.4 6.0 5.2 55 5.7 52
Pressure (bar g) 15.09 15.09 14.89 15.09 4.68 459 4.59 4.59 4.59
Mass Flow (kg/h) 313149 245838| 245838 43914 43914 23396 23396 67310 180038
Molar Flow (kgmole/h) 71120 5583.3 5583.3 997.4 997.4 531.4 531.4 1528.7 4084.9
Molecular Weight 44.03 44.03 44.03 44.03 44.03 4403 44.03 44,03 44.07
Mass Density (kgim3) 455 455 466 455 12.26 37.22 12.08 12.07 522
Actual Valume Flow (m3/h) 688 540 528 96 3582 629 1936 5576 345
Enthalpy (kW) -231834| -182002| 183016 -32511 -29411 -17321 -15673 -45084| -138885
Vapour Phase
Molar Flow (kgmole/h) - - - - 997 4 164.1 531.4 1628.7 -
Mass Flow (kg/h) - - - B 43914 7208 23396 67310 -
Actual Volume Flow (m3ih) - - - - 3582 598 1936 5576 -
Normal Volume Flow (Nm3/h) - - - - 22355 3678 1910 34264 -
Molecular Weight - - - - 44.03 43.93 44.03 44.03 -
Mass Density (kg/m3) - - - 12.26 12.068 12.08 1207 E
Viscosity (cP) - - - - 0.008 0.008 0.008 0.008 -
Specific heat (kdikg°C) - - - 1.829 1.824 1.826 1.825 -
Thermal Conductivity (W/m°C) - - - 0.017 0.016 0.016 0.016 -
Cp/Cv - - - - 1.19 1.19 1.19 1.19 -
Compressibility factor (Z) - - - - 0.879 0.880 0.880 0.880 -
HC Liquid Phase
Molar Flow (kgmole/h) 7112.00] 5583.30] 5583.30 997.35 - 367.26 - -1 4084.88
Mass Flow (kg/h} 313148.9| 245838.4| 245838.4| 43914.4 -| 16188.4 - -| 180038.3
Actual Volurme Flow (m3/h) 687.7 539.8 528.0 95.4 - 31.0 - - 345.2
Molecular Weight 44.03 44.03 44,03 4403 - 44.08 - - 4407
Mass Density (kg/m3) 455.4 455.4 465.6 455.4 - 5215 - - 521.5
Viscosity (cP) 0.081 0.081 0.085 0.081 - 0.121 - - 0121
Spegific heat («kJikg°C) 2.982 2.982 2.895 2.982 - 2.565 - - 2.565
Thermal Gonductivity (W/m°C) 0.082 0.082 0.085 0.082 - 0.106 - - 0.106
Surface Tension (dyne/cm) 4.5 4.5 5.0 4.5 - 9.3 - - 9.3
Aqueous Phase
Mass Flow (kg/h} - - - - - - - -
Composition (wi%)
Water 0.00 0.00 0.00 0.00 9.00 0.00 0.00 0.00 0.00
Hydrogen 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Methane 0.00 0.00 0.00 0.00 0.00 0.00 Q.00 0.00 0.00
[el0) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
cO2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
H25 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Acetylene 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Ethylene 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Ethane 0.44 0.44 0.44 0.44 0.44 0.44 0.44 0.44 0.25]
MAPD 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Propylene 0.00 6.00 0.00 0.00 0.00 0.00 0.00 0.00 0.c0
Propane 99.33 99.33 99.33 99.33 99.33 99.33 99.33 99.33 99.47
C4's 0.23 0.23 0.23 0.23 0.23 0.23 0.23 0.23 0.28
C5+ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
[Composition (mal%)
Water 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Hydrogen 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Methane 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
CcO 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
cO2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
H2S 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Acetylene 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00)
Ethylene 0.00 0.00 0.00 Q.00 0.00 0.00 0.00 0.00 0.00
Ethane 0.64 0.64 0.64 0.64° 0.64 0.64 0.84 0.64 0.37
MAPD 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Propylene 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Propane 99.18 029.18 99.18 99.18 99.18 99.18 99.18 99.18 99.42
Cd's 017 017 017 017 0.17 047 07 017 021
Co+ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 .00 0.00
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?‘"echn H HEAT & MATERIAL BALANCE
f 'p Project N - Unit Dox. type Coda Satial N* Rev. index
e ——— 7273F - 000 cN | ooo1l | 5002 1 J
SEGTION 50 - PROPANE REFRIGERANT CYCLE Page
NORMAL CASE 2
100% capacity , ethylene product exported 100% vapor
Stream 514 516 518 519 521 b2 523 525 527
Description vap propane | Propane to | Propane from| Propane to Ernpane from Propané to I;rgﬂ'om Lv|] DS04vapor | Liq. probanTB
from D503 ESD5 ES505 E421 E421 LV on D504 on D504 feed from D504
Phase Vapor Liquid Vapor Mixed Vapor Liquid Mixed Vapor Liquid
Vapour Fraction (wt%) 100.0 0.0 100.0 0.7 100.0 0.0 38 100.0 0.0
Temperature (°C) 55 -12.3 -18.0 -19.7 -32.0 123 -18.4 -18.0 -18.8
Pressure (bar g 4.59 4.39 1.62 1.52 0.56 4.39 1.62 162 1.62
Mass Flow {kg/h) 133111 45389 45389 23535 23635 134650 134660 45389 305827
Molar Fiow (kgmole/h) 30271 1029.8 1029.8 534.2 534.2 3055.1 3055.1 1029.8 6942.2
Molecular Weight 43,97 44.07 44.07 44.05 44.05 44.07 44.07 44,07 44,05
Mass Density (kg/m3) 12.07 545 5.84 336 3.57 545 121 5.84 553
Actual Volume Fiow (m3/h) 11032 83 777 70 6693 247 1114 7778 553
Enthalpy (kW) -89216 -35668 -30733 -18548 -16048] -105516] -105516 -30733]  -241028
Vapour Phase
Molar Fiow (kgmole/h) 30271 1020.8 36 534.2 116.8 1029.8 -
Mass Flaw {kg/h) 133114 - 45389 156 23535 - 5118 45389 -
Actual Valume Flow {m3/h) 11032 - 777 28 6593 - 880 7778 -
Normat Volume Flow (Nm3/h) 67850 - 23082 80 11974 - 2614 23082
Molecular Weight 43.97 - 44.07 43.78 44.05 - 43.89 44,07
Mass Density (kg/m3) 12.07 - 5.84 5.60 3.57 - 5.82 5.84 E
Viscosity (P} 0.008 - 0.007 0.007 0.007 0.007 0.007 -
Specific heat (katkg°C) 1.824 - 1.627 1.617 1.528 1.626 1.627 -
Thermal Conductivity (W/m?°C) 0.016 - 0.014 0.014 0.013 - 0014 0.014 -
Cp/Cv 1.19 - 117 117 1147 - 117 1.17 -
Compressibility factor (7) 0.880 - 0.932 0.934 0.954 - 0.932 0.932
HC Liguid Phase
Molar Fiow {(kgmole/h) -] 1020.82 - 530.67 -] 3055.06] 2938.43 6942.22
Mass Flow (kg/h) -| 453885 .| 2337889 -| 134649.7( 129531.3 305827.4
Actual Volume Flow (m3/h) - a32 - 422 - 246.9 234.3 - 553.2
Molecular Weight - 44.07 - 4406 - 4407 44.08 - 44.05
Mass Density (kg/m3) - 5454 - 554.2 - 545.4 552.7 - 552.8
Viscosity (GP) - 0.144 0.155 - 0.144 0.153 - 0.153
Specific heat (kJ/kg°C) - 2.463 2.42% - 2.463 2435 - 2,434
Thermal Conductivity (W/m°C) - 0.116 - 0121 - 0.116 0.120 - 0.120
Surface Tension (dyne/cmn} - 11.6 - 12.4 - 11.5 12.3 - 12.3
Agueous Phase
Mass Flow (kgr) - - - - - - -
Composition {wt%}
Water 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Hydrogen 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00]
Methane 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
co 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
CO2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 Q.00
H2s 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Acetylene 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00]
Ethylene 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Ethane 0.69 0.25 0.25 0.34 0.34 0.25 0.25 0.25 0.34]
MAPD 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Propylene 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Propane 99.14 99.47 99.47 99.42 99.42 99.47 99.47 99.47 99.42
C4's 0.17 0.28 0.28 0.24 0.24 0.28 0.28 0.28 0.24
C5+ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00]
Composition (mol%)
Water 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Hydrogen 0.00 0.00 0.00 .00 0.00 0.00 0.00 0.00 0.00
Methane 0.00 0.00 .00 0.00 0.00 0.00 0.00 0.00 0.00
CO 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
co2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
H2S 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Acetylene 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Ethylene 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Ethane 1.01 0.37 0.37 0.49 0.49 0.37 0.37 0.37 0.49
MAPD 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Propylene .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.001
Propane 98.86 99.42 99.42 99.32 99.32 99.42 99.42 99.42 99.32
Cd's 0.13 0.21 0.21 0.18 0.18 0.21 0.21 0.21 0.18|
C5+ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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Technip

HEAT & MATERIAL BALANCE

Project N° - Unit Doc. type Code Serial N* Rev. index
7273F-000 | CN | o001 5002 1 |
SECTION 5G - PROPANE REFRIGERANT CYCLE Page
NORMAL CASE
100% capacity , ethylene product exported 100% vapor 3
Stream 528 530 533 635 540 544 546 550 551
Description C501 2nd Propaneto | Propanatc |Propane from 050-1 first C501 C501 d\scﬁ. Propanetd Propane to
stage side in E428 E506 E506 stage in discharge |to E420/E427| E427 E420
Phase Vapor Mixad Mixed Vapor Vapor Vapor Vapor Vapor Vapor
Vapour Fraction {(wi%) 100.0 0.7 0.7 100.0 100.0 100.0 100.0 100.0 100.0
Temperature (°C) 127 -19.7 -19.7 -32.0 -32.0 79.2 79.2 26.6 26.6
Pressure (bar g) 162 1.52 1.52 0.55 0.56 15.99 15.99 4.59 4.59]
Mass Flow (kg/h) B4445) 274868 7428 7478| 305830 390276 71624 196004 8731
Molar Flow (kgmole/h) 1921.4 6239.4 168.6 168.6 6942.3 8863.6 1626.7 44553 198.5
Molecular Weight 43.95 44.05 44.05 44,05 44.05 44.03 44,03 43.99 43.99
Mass Density {kg/m3) 5.68 336 336 3.57 3.57 31.75 31.75 10.93 10.93
Actual Volume Flow {m3h) 14876 818 22 2081 85682 12292 2256 17938 799
Enthalpy (kW) -57039 -216623 -5854 -5065| -208538] -248427 -45775]  -129234 -5757
Vapour Phase
IMolar Flow (kgmolefh) 1921.4 41.6 1.1 168.6 6942.3 8863.6 1626.7 4455.3 198.5]
Mass Flow {kg/h) 84445 1821 49 7428 305830 390276 71624 196004 8731
Actual Volume Flow (m3/h) 14876 325 9 2081 85682 12202 2256 17938 799
Normal Volume Flow (Nm3/h) 43065 932 25 3779 156604 198670 36460 99862 4448
Molecular Weight 43.95 43.78 43.78 44.05 44.05 44.03 44.03 43.99 43.99
Mass Density {kg/m3) 5.68 5.60 5.60 3.57 3.57 31.76 31.75 10.93 10.93
Viscosity {cP) 0.007 0.007 0.007 0.047 0.007 0.011 0.011 0.008 0.008
Specific heat (kd/kg®C) 1.640 1617 1.617 1.528 1.528 2.272 2.272 1.854 1.854
Thermal Gonductivity (W/m°C) 0.014 0.014 0.014 0.013 0.013 0.025 0.025 0.018 0.018
Cp/Cv 1.17 117 1.17 1147 1.47 1.23 1.23 117 1.17
Compressibility factor (Z) 0.936 0.934 0.934 0.954 0.954 0.804 0.804 0.904 0.904
HC Liquid Phase
Molar Flow {kgmole/h) -| 6197.85 167.48 - - - - - -
Mass Flow (kg/h) -| 273046.8 7378.4 - - - - - -
Actual Volume Flow (m3/h) - 492.7 133 - - - -
Molecular Weight - 44.06 44.06 - - - - - -
Mass Density (kg/m3) - 554.2 554.2 - - - - - E
Viscosity (cP} - 0.155 0.155 - - - - -
Specific heat (kJ/kg°C) - 2.429 2429 - - - - - -
Thermal Conductivity (W/m°C} - 0.121 0.121 - - - - - -
Surface Tension (dyne/cm) - 124 12.4 - - - - - -
Agqueous Phase
Mass Flow (kg/h) - - - - - - - -
Composition (wi%)
Water 0.00 0.c0 G.00 0.00 0.00 0.00 0.00 0.00 0.00]
Hydrogen 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Methane 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
co 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
co2 ©.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
H2S 0.00 0.00 .00 0.00 0.00 0.00 0.00 0.00 0.00
Acetylene 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0,00
Ethylene 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Ethans 0.81 0.34 0.34 0.34 0.34 0.44 0.44 0.60 0.60
MAPD 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Propylene 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Propane 98.99 99.42 99.42 99.42 99.42 99.33 99.33 99.21 99.21
C4's 0.1¢ 0.24 0.24 0.24 0.24 0.23 0.23 019 019
Coh+ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 (.00 0.00
Composition {mol%)
Water 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Hydrogen 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Methane 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00)
CcO 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
co2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Hz2S 0.00 0.00 0.00 0.00 0.00 .00 0.00 0.00 0.001
Acetylene 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Ethylene 0.00 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Ethane 1.19 0.49 0.49 0.49 0.48 0.64 0.64 0.88 0.88
MAPD 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Propylene 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Propane 98.67 99.32 99.32 99.32 99.32 99.18 99.18 98.97 g98.97
Cd's 0.1 018 0.18 0.18 0.18 017 017 014 0.14
C5+ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00]
Updated 09/07/2004 D. Martinez Padrino J.F. Fournier Yvon Simon 1
First issue 09 /04 /2004 D. Martinez Padrino J.F. Fournier Yvon Simon [¢
Status Date Written by Checked by Approved by Rev.
Document revisions




Technip

HEAT & MATERIAL BALANCE

Project N - Uit

Doc. type Codo Serial N° Rev. index
7273F - 000 CN 0001 50 02 1 |
SECTION 50 - PROPANE REFRKGERANT CYCLE Page
NORMAL CASE
100% capacity , ethylene product exported 100% vapor 4
Stream 554 555 - - - . B |
Description Propé::;rum Prop;::ofrom
Phase Liquid Liquid
Vapeur Fraction {wt%) 0.0 0.0 - N - - N N
Temperature (°C) 3.4 3.4 - - - - - B
Pressure (bar g} 4.39 4.39 - - N N R ~
Mass Flow (kg/h) 196004 8731 - - - - . N
Molar Flow (kgmole/h) 4455.3 198.5 - - - - - -
Molecular Weight 4399 43.99 - - - . . .
Mass Density (kg/m3) 524 524 - - - - - .
Actual Volume Flow (m3/h) 374 17 - - - - - |
Enthalpy (kW) -151546 -6751 - - - - -
Vapour Phase
Molar Flow (kgmole/h} - - - - - - - R
Mass Flow (kg/h) - - - - - . - R
Actual Volume Flow (m3in) - - - - - - - -
Normal Volume Flow (Nm3rh) - - - - - - .
Molecular Weight - - - - - R - -
Mass Density (kg/m3) - - - - - R - .
Viscosity (cP) - - - - - - . _
Specific heat (kd/kg*C) - - - - - - - -
Thermal Conductivity (W/m°C) - - - - B .
Cp/Cv - - - - - . -
Comprassibility factor {Z) - - - - - - E
HC Liquid Phase
Molar Flow {(kgmole/h) 4455.32 198.48 - - - - R i
Mass Flow (kg/h) 196003.6 8730.9 - - - - . R
Actual Volume Flow (m3/h) 374.4 16.7 - - - - E
Molecular Weight 43.99 43.99 - - - - - -
Mass Density (kg/m3} 5235 5235 - - - - - -
Viscosity (cP) 0.123 0.123 - - - - - R
Specific heat (kJ/kg°C) 2555 2.555 - - - - . .
Thermal Conductivity (W/m°C) 0.107 0107 - - - - - -
Surface Tension {dynefcm) 9.5 9.6 - - - - -
Agueous Phase
Mass Flow (kg/h) - - - - - - R .
Composition (wt%}
Water 0.00 0.00 - - - - . -
Hydrogen 0.00 0.00 - - - - . i
Methane Q.00 0.00 - - - - -
CcO 0.00 0.00 - - - . R
cO2 0.00 0.00 - - - - -
H2s 0.00 0.00 - - - - . i
Acetylene 0.00 0.00 - - - - -
Ethylene 0.00 0.00 - - - - - -
Ethane 0.60 0.60 - - - B . R
MAPD 0.00 0.00 - - . - R
Propylene 0.00 0.00 - - - - R i
Propane 99.21 29.21 - - - - i
Cd's 0.19 0.19 - - - - -
C5+ 0.00 0.00 - . R A |
Compaosition (mol%)
Water 0.00 0.00 - - - - . |
Hydrogen 0.00 0.00 - - - - - .
Methane 0.00 0.00 - - - - - -
CO 0.00 0.00 - - - - - .
co2 0.00 0.00 - - - - _
H25 0.co .00 - - - - . -
Acetylena 0.00 0.00 - - - - -
Ethylens 0.0 0.00 - - - - R
Ethane 0.88 0.88 - - - . . .
MAPD 0.00 0.00 - - - .
Propylens 0.00 0.00 - - - - R
Propane 98.97 98.97 - - - N i i
Cd's 0.14 0.14 - - - - -
C5+ 0.00 0.00 - - - . R .
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HEAT & MATERIAL BALANCE

Project N - Unit

Dec. typa Code Serial N* Rev, index
7273F - 000 CN 0001 5003 1 |
SECTION 50 - ETHYLENE REFRIGERANT GYGLE Fago
NORMAL CASE
100% capacity , ethylene product to storage 100% liquid 1
Stream 497 528 52Ba 5668 566a 567 571 574 581
Description Ethylane trom| athyl. prod. to] sthyl. prod. to _CSOZ ethy. prod. to| ethylene to |ethylene fram alhy'\ane.ln;nﬁ €501 3rd
T403 ES07A £507B discharga 0OSBL E505 D506 ES06 stage side in
Phase Liquid Liguid Liquid Vapor Vapor Vapor Liquid Liquid Vapor
Vapour Fraction (wi%) c0 [¢Xy) 0.0 100.0 100.0 100.0 0.0 0.0 100.0
Temperature (°C) -26.7 -48.0 -70.0 439 47.0 10.5 -13.0 -29.0 -48.0
Pressure (bar g} 20.83 10.33 10.28 30.11 28.00 29.51 29.26 29.01 10.33
Mass Flow (kg/h) 72839 72839 72839 155578 0} 155578 155578 156578 61153
Motar Flow {kgmole/h) 2596.3 2596.3 2596.3 5545.8 0.0 5545.8 55458 55458 2180.0
Molecular Weight 28.05 28.05 28.05 28.05 28.05 28.05 28.06 28.05 25.05
Mass Density {kg/m3) 429 477 517 39.19 36.37 49.24 394 443 20,72
Actual Volume Flow {m3/h) 170 163 141 3969 0 3160 395 351 2951
Enthalpy (kW) 28427 27110 25934 80069 0 76628 62546 60249 29179
Vapour Phase
Molar Flow (kgmaole/h) - - - 5545.8 - 5545.8 - - 2180.0]
Mass Fiow (kgrh) - - -| 155578 - 165678 - - 81153
Actual Volume Flow (m3/h) - - - 3969 - 3160 - - 2951
Normal Volume Flow (Nm3/h) - - - 124304 - 124304 - - 48863
Molecular Weight - - - 28.05 - 28.05 - - 28.05
Mass Density (kg/m3) - - - Jo.19 - 49.24 - - 20.72
Viscosity (cP) - - - 0.012 - 0.011 - - 0.008
Specific heat {(kJ/kg°C) - - - 2.013 - 2.288 - - 1.873
Thermal Condugtivity (W/m*C) - - - 0.027 - 0.024 - . 0.016
Cp/Cv - - 1.42 - 163 - - 1.44
Compressibility factor (Z) - - - 0.832 - 0.737 - - 0.819
HC Liquid Phase
Molar Flow (kgmole/h) 2596.34] 2596.34| 2596.34 - - -| 554582| 5545.83 -
Mass Flow {kgsh) 72839.0] 72838.0{ 72839.0 - - -| 155577.6] 1556577.9 -
Actual Volume Flow (m3/h) 168.6 152.6 140.8 - - - 394.5 351.1 -
Malecular Weight 28.05 28.05 28,05 - - - 28.05 28.05 -
Mass Density (kg/ma3} 429.4 4773 517.2 - - - 3943 4432 B
Viscosity (cP) 0.061 0.081 0.106 - - - 0.051 0.064 -
Specific heat (kd/kg°C) 3.184 2.748 2.565 - - - 3.853 3.0C0 -
Thermal Conductivity (W/m°C) 0.108 0127 0.150 - - - 0.094 0.109 -
Surface Tension {dyne/cm) 3.8 6.9 10.2 - - - 2.2 4.2 -
Aquecus Phase
Mass Flow (kg/h) - - - - - - - -
Compositicn (wt2)
Water 0.c0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Hydrogen 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
JMelhane 0.00 0.00 0.00 0.co 0.00 0.00 0.00 0.00 0.01
CO 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00!
co2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
H2S .00 0.0c0 0.00 0.00 0.00 0.00 0.00 0.00 .00
Acetylene 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Ethylene 99.95 99.95 99.95 99.95 99.95 99.95 99.95 99.95 99.96]
Ethane 0.05 0.05 0.05 0.04 0.04 0.04 0.04 0.04 0.03!
MAPD 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Propylene 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Propane 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Cd's 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
C5+ 0.00 0.00 0.00 .00 0.00 0.00 0.00 0.00 0.00
Composition (mol%)
Water 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Hydrogan 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01
Methane 0.00 .00 0.00 0.01 0.01 0.01 0.0 0.01 0.01
CO 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
co2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
H2S 0.00 0.00 0.00 0.00 0.00 0.00 0.00 .00 0.00
Acetylene 0.00 0.00 c.00 0.00 0.00 0.00 0.00 0.00 0.00
Ethylens 99.95 99.95 99.95 99.95 99.95 99.95 99.95 99.95 99.95
Ethane 0.05 0.05 0.05 0.04 0.04 0.04 0.04 0.04 0.03
MAPD 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Propylene 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Propane 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
C4's 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Co+ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1a
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7273F-000 | CN 00 01 5003 | 1 |
SECTION 50 - ETHYLENE REFRIGERANT CYCLE Page
NORMAL CASE
100% capacity , ethylene product to storage 100% liquid 2
Stream 582 582a 582b| 586 591 592 592a 595 596
Description Ethylene from| Ethylene to |Ethylena from| Ethyleneto | C501 2|:;d Ethylene from| Ethylens to Eﬂwlene to C502 15t
E402 ES07A ES07A | LV on E403 | stage side in E403 LvonE404 | E507B stage in
Phase Liquid Liquid Vapor Liquid Vapor Liquid Liquid Liquid Vapor
Vapour Fraction (wt%) 0.0 0.0 100.0 0.0 100.0 0.0 0.0 0.0 100.0
Temperature (°C) -48.0 -48.0 -72.0 -48.0 -72.0 -72.0 -72.0 -72.0 -98.0
Pressure {bar g) 10.33 10.33 3.78 10.33 3.78 3.78 3.78 378 0.42
Mass Flow (kg/h) 167264 11621 11621 54230 70156 24270 12517 11752 24270
Molar Flow (kgmole/h) 5962.1 4142 414.2 1935.2 2500.7 865.1 446.2 418.9 865.1
Molecular Weight 28.06 28.05 28.05 28.05 28.05 28.06 28.06 28.06 28.06
Mass Density (kg/m3) 477 477 8.87 477 8.87 519 519 519 2.85
Actual Velume Flow (m3/k) 350 24 1311 114 7914 47 24 23 B505
Enthalpy (kW) 62266 4325 5501 20206 33218 85497 4434 4163 11333
Vapour Phase
Molar Flow (kgmole/h) - - 414.2 - 2500.7 - - - 865.1
Mass Flow (kg/h) - - 11621 - 70156 - - - 24270
Actual Volume Flow (m3ih) - - 131 - 7914 - - - 8505
Normal Volume Flow (Nm3/h) - - 9284 - 56051 - - - 19390
Molecular Weight - - 28.05 - 28.05 - - - 28.08|
Mass Density (kgim3} - - 8.87 - 887 - - - 2.85
Viscosity (cP} - - 0.007 - 0.007 - - - 0.0086]
Specific heat (kd/kg°C) - - 1.562 - 1.562 - - - 1.372
Therma¥ Conductivity (W/m“C) - - 0.013 - 0.013 - - - c.on
Cp/Cv - - 1.35 - 1.36 - - - 1.32
Compressibility factor (Z) - - 0.904 - 0.904 - - - 0.961
HC Liquid Phase
Molar Flow (kgmole/h) 5962.13 414.22 -] 193546 - 865.07 448.16 418.90 -
Mass Flow {kg/h) 1672644 116207 -|  54289.8 -| 24269.8] 12517.2] 117523 -
Actual Volume Flow (m3/h) 350.4 243 - 113.7 - 46.7 24.1 226 -
Molecular Weight 28.05 28.05 - 28.05 - 28.06 28.06 28.06 -
Mass Density (kg/m3) 4771.3 477.3 - 4773 . 519.2 519.2 519.2 -
Viscosity {cP) 0.081 0.081 - 0.081 - 0.109 0.109 0.109 -
Specific heat (kdikg®C) 2.748 2748 - 2.748 B 2.564 2.564 2.564 -
Thermal Conductivity (W/m>C} 0.127 0127 . 0.127 - 0.152 0.152 0.152
Surface Tension {dynefcm) 6.9 6.9 - 6.9 - 10.6 10.6 10.6
Aqueous Phase
Mass Flow (kg/h) - - - - - - - - -
Composition (wit%)
Water 0.00 0.00 0.00 0.00 0.00 0.00 0.00 .00 0.00
Hydrogen 0.c0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Methane 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
CO 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00]
CO2 0.00 Q.00 0.00 0.00 .00 0.00 0.00 0.00 0.00
H2S 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Acetylene 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Ethylene 99.95 99.95 99.95 99.95 99.96 99.93 99.93 99.93 99.93
Ethane 0.05 0.05 0.05 0.05 0.04 0.07 0.07 0.07 0.07
MAPD 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Propylene 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Propane 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Cd's 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
CH+ 0.00 0.00 0.00 0.00 0.00 0.00 0,00 0.00 0.00
Composition (mol%)
Water 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Hydrogen 0.00 0.00 0.00 0.00 0.0 0.00 0.00 0.00 0.00
Methane 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
CO 0,00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
CQO2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
H25 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Acetylene 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Ethylene 99.95 99.95 99.95 99.95 99.96 99.93 99.93 99.93 99.93
Ethane 0.05 0.05 .05 0.05 0.04 0.07 0.07 0.07 6.07
JMAPD 0.0¢ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00]
Propylene 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Propane 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Céd's 0.00 0.00 .00 0.00 0.00 Q.00 0.00 0.00 0.00
C5+ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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L 7273F - 000 CN 0001 | s003 [ 9
SECTION 50 - ETHYLENE REFRIGERANT GYCLE Paga
NORMAL CASE
100% capacity , ethylene product to storage 100% liguid 8

Stream - | . 597 589 - -] - - - p
Description e(h);\'.l(;;rg:. to EthyE\gg;Bfmm
Phase Liquid Vapor
Vapour Fraction (wt%) 0.0 100.0 - - - - N R
Temperature {(°C) -96.0 080 - - - - - R
Pressure (bar g) 10,18 0.42 - - - - - |
Mass Flow (kg/h) 72839 11752 - - - - - i
Molar Flow (kgmole/h) 2596.3 4189 - - - R - R

{Molecular Weight 28.05 28.06 - - - - - -
Mass Density (kg/m3) 557 2.8 - - - - - -
Actual Valume Flow (m3/h) 131 4118 - - - - . R
Enthalpy (kW) 24610 5488 - - - - - -
Vapour Phase
Molar Flow {kgmole/h) - 418.9 - - - - - E
Mass Flow (kg/h) - 11752 - - - - - -
Actual Volume Flow {m3/h) - 4118 - - - - - -
Normal Volume Flow (Nm3rh) - 9389 - - - - - -
Molecular Weight - 28.06 - - - - - -
Mass Density (kg/m3) 285 - - - - - R
Viscosity (cP) - 0.006 - - - - - -
Specific heat (kJikg®C) - 1.372 - - - - B .
Thermal Conductivity {W/m°C) - 0.011 - - - - - -
Cp/Cv - 1.32 - - - - - -
Compressibility factor (Z) - 0.961 - - - - - N
HC Liquid Phase
Molar Flow (kgmaleth) 2596.34 - - - - - - -
Mass Flow (kg/h) 72839.0 - - - - - - -
Actual Volume Flow (m3/h} 130.8 - - - - - - -

{Molecular Weight 28.05 - - - - - - R

IMass Density (kgim3) 557.0 ; ] . ) ] ) )
Viscosity (cP) 0.148 - - - - - .
Specific heat (kJ/kg°C) 2.485 - - - - - - _
Thermal Conductivity (W/m°C) 0.179 - - - - - - B
Surface Tension (dynejcm) 145 - - - - . . |
Aqueous Phase
Mass Flow (kg/h) - - - - - - - -
Composition (wt%)

Water 0.00 0.00 - - - - -
Hydrogen 0.00 0.00 - - - - R
Mathane 0.00 0.00 - - - - - .
co c.co 0.00 - - - - . R
co2 0.00 0.00 - - - . . R
H2S 0.00 0.00 - - - . R
Acetylene 0.00 0.00 - - - - - .
Ethylene 99.95 99.93 - - - - . .
Ethane 0.05 0.07 - - - - . .
MAPD 0.00 0.00 - - - - R .
Propylene 0.00 0.00 - - - . - R
Propane 0.00 0.00 - - - - |
C4's 0.00 0.00 - - - - - -
Co+ 0.00 0.00 - - - - . R
Composition (mol%)

Water 0.00 0.00 - - - - - -
Hydrogen 0.00 0.00 - - - - - R
Methane 0.00 0.00 - - - - . R
co .00 0.00 - - - . . R
CO2 0.00 0.00 - - - . - R
H2g 0.00 0.00 - . . B ; A
Acetylens 0.00 0.00 - - - - E
Ethylene 99.95 99.93 - - - - -

Ethane 0.05 0.07 - - - - .

[maro 0.00 0.00 . . . . ) )
Propylene 0.00 0.00 - - - - _
Propane 0.00 0.00 - - - - - -
C4's 0.00 0.00 - - - - - .
CE+ 0.00 0.00 - - - - R .
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SECTION 50 - EYRYLENE REFRIGERANT CYCLE Fage
NORMAL CASE
100% capacity , Ethylene product exported 100% vapor !
Stream 48T 528 _ B2Bal _ 566) 566a| 567 571 574 581
Description Ethylene from| ethyl. prod. tof ethyl. prod. to 70502 sthy. prod. to e|hyl.ene to |ethylene frc; ;I-nylens fmm 7?501 Sr_d_
T409 ES07A E507B discharge OSBL ES05 D506 E506 stage side in
Phase Liquid Liquid Liquid Vapor Vapor Vapor Liquid Liquid Vapor
Vapour Fraction (wi%) (114 G0 0.0 100.0 100.0 100.0 0.0 0.0 100.0
Temperature (°C} -26.7 -48.0 -70.0 56.2 54.5 105 -13.0 -29.0 -48.0
Pressure (bar g} 20.83 10.32 10.27 30.09 28.00 29.49 29.24 28.99 10.32)
Mass Flow (kg/h) 67045 3900 3900| 128020 63131 62889 53409 53395 45611
Molar Flow (kgmole/h) 2389.8 139.0 139.0 4492.0 2250.3 22417 1903.7 1803.3 1622.3
Malecular Weight 28.05 28.06 28.05 28.05 28.06 28.06 28.05 28.05 28.05
Mass Density (kg/m3) 429 477 517 377 35.03 49.20 304 443 20.72
Actual Volume Flow (m3/h) 156 8 8 3342 1802 1278 138 120 2197
Enthalpy (kW) 26165 1451 1388 65369 32748 30974 21470 20676 21718
Vapour Phase
Molar Flow (kgmole/n) - - - 4492.0 2250.3 2241.7 - - 1622.3
Mass Flow (kg/h) - - -l 126020 63131 62869 - - 45511
Actual Volume Flow (m3/h) - - - 3342 1802 1278 - - 2197
Normal Volume Flow (Nm3/h) - - - 100683 50438 50245 - - 36362,
Molecular Weight - - - 28.06 28.05 28.05 - - 28.05
Mass Density (kg/m3} - - - arn 35.03 49.20 - - 20.72]
Viscosity (cP) - - - 0.012 0.012 0.011 - - 0.008
Specific heat (kJ/kg°C) - - - 1.996 1.967 2.287 - - 1.873
Thermal Conductivity (W/m*C) - - - 0.028 0.027 0.024 - - 0.016
Cp/Cv - - - 1.40 1.39 1.62 - - 1.44
Compressibility factor {(Z) - - - 0.845 0.853 0.737 - - 0.819
HC Liquid Phase
Molar Flow {kgmole/h) 2389.82 139.01 139.01 - - -| 1903.75| 1903.26 -
Mass Flow (kg/h) 67045.0 3900.0 3900.0 - - | 534088 53394.8 -
Actual Volume Flow (m3/n) 166.1 8.2 75 - - - 136.4 1205 -
Molecular Weight 28.05 28.05 28.05 - - - 28.05 28.05 -
Mass Density (kg/m3) 420.4 477.3 517.2 - - - 394.4 443.2 -
Viscosity (cP) 0.061 0.081 0.108 - - 0.051 0.064 E
Specific heat (kd/kg°C) 3.194 2748 2.565 - - - 3.853 3.000 -
Thermal Conductivity (W/m°C) 0.106 0.127 0.150 - - 0.004 0.109 -
Surface Tension (dynefcm) 3.8 6.9 10.2 - - - 2.2 4.2 -
Agueous Phase
Mass Flow (kg/h) - - - - - - -
Composition (wt%)
Water 0,00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Hydrogen 0.00 Q.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Methane 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
CO 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
cO2 0.00 0.00 0.00 0.00 .00 0.00 0.00 0.00 0.00
H2S 0.00 0.c0 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Acetylene 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Ethylene 099.95 99.94 99.94 99.95 99.95 99.85 99.95 89.95 99.958
Ethane 0.05 0.06 0.06 0.056 0.05 0.05 0.05 0.05 0.04
MAPD 0.00 0.00 0.00 0.00 .00 0.00 0.00 0.00 0.00
Propylene 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Propane 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Cd's 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Cb+ 0.00 0.00 0.00 0.00 0.00 0.00 .00 0.00 Q.00
Composition (mol%)
Water 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Hydrogen 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 0.00]
Methane 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0l
CO 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
co2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00!
H2s 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Acetylene .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Etnylene 99.95 99.94 99.94 99.25 99.95 99.96 99.95 99.05 99.96
Ethane 0.06 0.05 0.05 0.05 0.05 0.05 005 0.0 0.04]
MAPD 0.00 0.00 000 0.00 0.00 0.00 0.00 0.00 0.00
Propylene 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Propane 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
C4's 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Ch+ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.001
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HEAT & MATERIAL BALANCE

Project N - Unit Doc. ype Code Sonial N Ry, ndex
— I 7273F - 000 cN | oooi | s004 | 1
“—SEGTICN 50 - ETHYLENE REFRIGERANT CYCLE Page
NORMAL CASE
100% capacity , Ethylene preduct exported 100% vapor 2
Stream I - - 582al 582b 586 6Ot 592 592a 595 596
Description Ethylena frem| Ethylene to |Ethylene from| Ethyleneto | €501 2nd E|hyle;ne froml Ethylene l; 7Eihyiene ld "ﬁz 157
E402 ELOTA E507A LV on E403 | stage sids in E403 LV on E404 E5G7B stage in
Phase Liguid Liguid Vapor Liguid Vapor Liquid Liquid Liquid Vapor
Vapour Fraction (wi%) 0.0 0.0 100.0 0.0 100.0 0.0 0.0 0.0 100.0
Temperature (°C) -48.0 -48.0 -72.0 -48.0 -720 -72.0 -72.0 -72.0 -98.0
Pressure (bar g) 10.32 10.32 3.78 10.32 3.78 3.78 3.78 3.78 0.42
Mass Flow (kgrh} 74929 622 622 54290 57212 13147 12517 629 13146
Molar Flow (kgmale/h) 2670.8 222 22.2 19354 2039.3 468.6 446.2 22.4 468.6
Molecular Weight 28.05 28.05 28.056 28.05 28.05 28.06 28.06 28.06 28.08
Mass Density (kg/m3) 477 477 8.87 477 8.86 519 519 519 2.85
Actual Volume Flow (m3/h) 157 1 70 114 6454 25 24 1 4607
Enthalpy (kW) 27882 232 295 20202 27084 4654 4432 223 65136
Vapour Phase
Molar Flow (kgmole/h) - - 222 - 2039.3 - - - 468.6
Mass Flow {kg/h} - 622 - 57212 - - 13146
Actual Volume Flow {m3/h) - 70 6454 - - - 4607
Normal Volume Flow {Nm3/h) - 497 - 45709 - - 10503
Molecular Weight - - 28.05 B 28.08 - - - 28.06
Mass Density {(kg/m3) - - 8.87 - 8.86 - - - 2.85
Viscosity (cP) - - 0.007 - 0.007 - - - 0.006
Specific heat (kd/kg°C) - 1.562 - 1.562 - - - 1.372
Thermal Conductivity (W/m°C) - - 0.013 - 0.013 - - - 0.011
Cp/Cv - - 1.35 - 1.36 - - - 1.32
Compressibility factor (Z} - - 0.904 - 0.904 - - - 0.961
HC Liquid Phase
Molar Flow (kgmole/h) 2670.81 22.18 -| 193515 - 468.59 445.16 22.43 E
Mass Flow (kg/h) 749290 6223 - 54290.2 A 131468 125171 629.3 g
Actual Volume Flow (m3/h) 157.0 13 - 113.7 - 253 24 1.2 -
Molecular Weight 28.05 28.05 - 28.05 - 28.06 28.06 28,06 -
Mass Density (kg/m3} 4773 477.3 - 477.3 - 519.2 519.2 519.2 E
Viscosity (cP) 0.081 0.081 - 0.081 - 0.109 0.109 0.109 -
Specific heat (kJ/kg°C) 2.748 2.748 - 2.748 - 2.564 2.564 2.564 -
Thermal Conductivity (W/m°C) 0.127 0.127 - 0.127 - 0.152 0.152 0.152
Surface Tension (dynefcm) 6.9 6.9 - 6.9 - 10.6 10.6 10.6
[Aqueous Phase
Mass Flow (kg/h) - - - - -
Composition {wt%}
Water 0.00 0.00 0.00 0.00 .00 0.00 0.00 0.00 0.00
Hydrogen 0.00 0.00 .00 0.00 0.00 0.00 0.00 0.00 0.00
Methane 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
CcO 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
cO2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
H2S 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Acetylene 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Ethylene 99.94 99.94 39.94 99.94 99.95 99.91 99.91 99.91 99.91
Ethane 0.08 0.08 0.06 0.08 0.05 0.09 0.09 0.09 0.09
MAPD 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Propylene 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Propane 0.00 0.00 .00 0.00 0.00 0.00 0.00 0.00 0.00
Ca's 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
C5+ 0.00 0.00 0.00 (.00 0.00 0.00 0.00 0.00 0.00
Composition (mol%}
Water 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00)
Hydrogen 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Methane 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
CO 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
cO2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
H2S 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Acetylene 0.00 0.00 000 0.00 0.00 0.00 0.00 0.00 0.00
Ethylena 99.94 99.94 59.94 99.94 99.95 99.92 99.92 99.92 99.92)
Cthane 0.05 0.05 6.05 0.05 0.05 0.08 008 0.08 0.08
MAPD 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Propylene 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Prapane 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.co
Cd's 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000
C5+ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.001
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Project N” - Unit Doc. type Coda Serlal N Rav_ index
— [ 7273F - 000 CN 0001 | 5004 | 1
SECTION 50 - ETHYLENE REFRIGERANT CYCLE Page
NORMAL CASE
100% capacity , Ethylene product exported 100% vapor 3
Stream L 598 - - N B . B
Description elmﬁlr.K ;;r[v)::i to Eihyélgr; B!rom
Phase Liquid Vapor
Vapour Fraction {(wt%) 0.0 100.0 - - - N N A
Temperature (°C) -96.0 08.0 - - R _ : R
Pressure (bar ) 1047 0.42 - - - R B R
Mass Flow (kg/h) 2900 629 - R - . _ |
Molar Flow (kgmole/h) 139.0 22.4 - - - R .
Molecutar Weight 28.05 28.06 - - - - - _
Mass Density (kg/m3) 557 2.85 - - - . R i
Actual Volume Flow (mdrh) 7 221 - - - - - R
Enthalpy (kW) 1317 204 - - - . . A
Vapour Phase
Molar Flow {kgmole/h) - 224 . . . R N |
Masgs Flow (kg/h) - 629 - - - R _ R
Actual Volume Flow (m3/h) - 221 - - . . R B
Normai Volume Flow (NrmS/h) - 503 - - - B R
Molecular Weight - 28.06 - - - - - -
Mass Density (kg/m3) - 2.85 - - - - - R
Viscosity (cF) 0.006 - - . . .
Specific heat (kJ/kg®C) - 1372 - - - - - .
Thermal Conductivity {W/m°C) - 0.011 - - - - - i
Cp/Cv - 1.32 - - - - -
Compressibility factor (Z) - 0.961 - - - - . -
HC Liquid Phase
Molar Flow {kgmale/h) 139.01 - - - - . . i
Mass Flow (kg/h) 3900.0 - - - - - R
Actual Vaolume Flow (m3/h) 7.0 - - - - - - R
Molecular Weight 28.05 - - - - - - R
Mass Density (kg/m3) 557.0 - - - - - . .
Viscosity {cP) 0149 - - - - - - R
Specific heat (kJ/kg®C) 2.485 - - - - - .
Thermal Conductivity (W/m°C) 0.179 - - - - - i
Surface Tension (dyneicm) 14.5 - - - - - - -
Aqueous Phase
Mass Flow (kg/h) - - - - - - R .
Compasition (wi%}
‘Water 0.00 0.00 - - - - -
Hydrogen 0.00 0.00 - - - - - i
Methane 0.00 0.00 - - - -
co 0.00 0.00 - - - - . .
cO2 0.00 0.00 - - - - - R
H2S8 0.00 0.00 - - - . N R
Acetylene 0.00 0.00 - - - - . .
Ethylene 99.94 99.91 - - - - - i
Ethane 0.06 0.09 - - - - . .
MAPD 0.00 0.00 - - B . . R
Propylene 0.00 0.00 - - - - R -
Propane 0.00 0.00 - - - - B -
C4's 0.00 0.00 - - - B . .
C5+ 0.00 0.00 - - - - R .
Composition (mol%)
Water 0.00 0.00 - - - - . R
Hydrogen 0.00 0.00 - - - - . -
Methane 0.00 0.00 - - - R - .
CO 0.00 0.00 - - B - . i
co2 0.00 0.00 - - - - A ;
H2S 0.00 0.00 - - - - . R
Acetylene 0.00 0.00 - - - - - B
Ethylens 99.94 8992 - - - - i
Ethane 0.05 0.08 - - - - - -
MAPD 0.00 0.00 - - - - . R
Propylene 0.00 Q.00 - - - - - i
Propane 0.00 0.00 - - - - - -
Cd's 0.00 0.00 - - - - . .
CE+ 0.00 0,00 - - - - - i
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