Section 3.4

DESIGN BASIS INUVIK AREA FACILITY
Stream # 1 2 3 4 5 6 7 8 9 10 11 12 13
Description Slug Vapour Inlet liquids without | Inlet sep. O/H to gas Inlet sep. liquids Combined liquids Gas + Condensate from gas chiller to LTS | LTS O/H to gas/gas LTS condensate Condensate to stabilizer flash drum Flash drum O/H Flash drum Stabilizer feed drum Stabilizer feed
slug chiller heat exch. condensate O/H
Vapour Fraction 1.0 0.0 1.0 - 0.00896 0.9999992 1.0 0.0 0.29254 1.0 0.0 1.0 0.0
Temperature C -21.2 -21.2 -21.2 - -21.4 -21.6 -24.5 -24.5 -23.2 -23.2 -23.2 332 33.2
Pressure kPa (abs) 7100 7100 7100 - 6962 7031 6546 6546 2606 2606 2606 1310 1310
Molar Flow kgmole/h 61863.7 2024.7 61863.7 0.0 2024.7 61863.7 618554 8.4 2033.1 594.8 1438.4 284.7 1158.3
Mass Flow kg/h 1080055.6 128942.5 1080055.6 0.0 128942.5 1080055.6 1079599.9 455.7 129398.2 10634.6 118763.5 6943.9 112110.6
Phase Vapour Liquid Vapour Liquid Vapour Liquid Vapour Liquid Vapour Liquid Vapour Liquid Vapour Liquid Vapour Liquid
Std Gas Flow 10° STD m‘l'/dav 35105.6 0.0 35105.6 0.0 10.3 0.0 35105.6 0.0000 35100.8 0.0 3375 0.0 337.5 0.0 161.6 0.0
Liquid Vol Flow @ Std Cond m’/day 0.0 4977.3 0.0 0.0 0.0 4943 .4 0.0 0.1 0.0 18.6 0.0 4139.1 0.0 4142.6 0.0 3755.7
Compressibility 0.7059 - 0.7059 - 0.7104 - 0.7066 - 0.7122 - 0.8808 - 0.8808 - 0.9420 -
Mass Density ke/m’ 83.8 667.7 83.8 - 81.7 669.6 83.1 661.0 77.6 641.8 25.5 727.2 25.5 727.2 13.3 699.9
Molecular Weight 17.46 63.68 17.46 - 17.45 64.10 17.46 60.92 17.45 54.48 17.88 82.57 17.88 82.57 24.39 96.79
Viscosity cP 0.013 0.441 0.013 - 0.013 0.446 0.013 0.394 0.012 0.308 0.010 0.704 0.010 0.704 0.011 0.445
Mass Heat Capacity kJ/kg-C 3.36 1.99 3.36 - 3.32 1.99 3.35 2.00 3.29 2.01 2.31 1.87 2.31 1.87 2.01 2.09
Component Molar Flow kgmole/h
Nitrogen 300.69965 1.36890 306.69965 0.00000 0.08694 1.28196 300.69962 0.00003 306.69470 0.00496 1.23922 0.134604 1.23922 0.13404 0.12433 0.01058
CcCO2 700.64736 27.74118 700.64736 0.00000 0.20651 27.53467 700.64668 0.00068 700.53383 0.11353 10.44003 17.41468 10.44003 17.41468 10.58104 6.87316
Methane 57759.75507 771.54539 57759.75507 0.00000 16.93488 754.61051 57759.73602 0.01906 57756.62980 3.12527 54123735 233.43332 541.23735 233.43332 186.67387 47.21928
Ethane 2094.72801 136.37316 209472801 0.00000 0.61494 13575821 2094.72457 0.00344 2094.11725 0.61076 30.99959 105.98433 30.99959 10598433 47.42575 58.96042
Propane 664.48650 134.37059 664.48650 0.00000 0.19321 134.17738 664.48308 0.00342 663.85126 0.63525 8.14237 126.86347 8.14237 126.86347 25.33165 102.61890
i-Butane 106.85518 48.90406 106.85518 0.00000 0.03080 48.87326 106.85392 0.00125 106.61580 0.23937 1.01048 48.13295 1.01048 48.13295 4.46644 43.92110
n-Butane 134.25602 86.79686 134.25602 0.00000 0.03858 86.75828 134.25378 0.00224 133.81996 0.43606 1.17203 86.06089 1.17203 86.06089 5.93970 80.57578
i-Pentane 33.84341 47.29449 33.84341 0.00000 0.00964 47.28485 33.84220 0.00122 33.60159 0.24182 0.22176 47.31454 0.22176 4731454 1.43847 46.11169
n-Pentanc 23.36201 4423161 23.36201 0.00000 0.00663 44.22498 23.36086 0.00114 23.13217 0.22984 0.14150 44.31995 0.14150 44.31995 1.04001 43.50013
n-Hexane 12.69610 67.61124 12.69610 0.00000 0.00356 67.60768 12.69435 0.00175 12.33855 0.35756 0.05331 67.91549 0.05331 67.91549 0.54164 67.66881
n-Heptane 5.54637 79.04147 5.54637 0.00000 0.00154 79.03993 5.54433 0.00205 5.13781 0.40857 0.01621 79.43383 0.01621 79.43383 0.22318 79.46753
n-Octane 2.11498 80.49234 2.11498 0.00000 0.00058 80.49176 2.11290 0.00208 1.73788 0.37709 0.00429 80.86513 0.00429 80.86513 0.08029 80.94065
n-Nonane 0.33299 32.31382 0.33299 0.00000 0.00009 32.31373 0.33216 0.00083 0.21282 0.12017 0.00047 32.43352 0.00047 32.43352 0.01179 32.45279
n-Decane 0.20542 47.77454 0.20542 0.00000 0.00006 47.77448 0.20421 0.00122 0.08704 0.11838 0.00021 47.89271 0.00021 47.89271 0.00664 47.90690
n-C11 0.05823 35.14411 0.05823 0.00000 0.00002 35.14409 0.05735 0.00088 0.01268 0.04555 0.00004 35.18962 0.00004 35.18962 0.00178 35.19419
n-C12 0.02094 26.62039 0.02094 0.00000 0.00001 26.62039 0.02029 0.00065 0.00245 0.01849 0.00001 26.63888 0.00001 26.63888 0.00057 26.64052
n-C13 0.00721 26.50635 0.00721 0.00000 0.00000 26.50634 0.00660 0.00061 0.00031 0.00690 0.00000 26.51325 0.00000 26.51325 0.00019 26.51388
n-Cl4 0.00205 22.42267 0.00205 0.00000 0.00000 2242267 0.00161 0.00044 0.00003 0.00202 0.00000 22.42469 0.00000 22.42469 0.00005 22.42489
n-C15 0.00084 16.48229 0.00084 0.00000 0.00000 16.48229 0.00056 0.00027 0.00001 0.00083 0.00000 16.48312 0.00000 16.48312 0.00002 16.48320
n-C16 0.00023 11.11629 0.00023 0.00000 0.00000 11.11629 0.00011 0.00013 0.00000 0.00023 0.00000 11.11653 0.00000 11.11653 0.00000 11.11655
n-C17 0.00012 8.49699 0.00012 0.00000 0.00000 8.49699 0.00005 0.00008 0.00000 0.00012 0.00000 8.49712 0.00000 8.49712 0.00000 8.49713
n-C18 0.00005 498323 0.00005 0.00000 0.00000 498323 0.00001 0.00003 0.00000 0.00005 0.00000 4.98327 0.00000 4.98327 0.00000 4.98327
n-C19 0.00002 3.51382 0.00002 0.00000 0.00000 3.51382 0.00001 0.00002 0.00000 0.00002 0.00000 3.51385 0.00000 3.51385 0.00000 3.51385
n-C20 0.00001 2.55552 0.00001 0.00000 0.00000 2.55552 0.00000 0.00001 0.00000 0.00001 0.00000 2.55552 0.00000 2.55552 0.00000 2.55552
n-C21 0.00000 1.85275 0.00000 0.00000 0.00000 1.85275 0.00000 0.00000 0.00000 0.00000 0.00000 1.85275 0.00000 1.85275 0.00000 1.85275
n-C22 0.00000 0.76666 0.00000 0.00000 0.00000 0.76666 0.00000 0.00000 0.00000 0.00000 0.00000 0.76666 0.00000 0.76666 0.00000 0.76666
n-C23 0.00000 0.89443 0.00000 0.00000 0.00000 0.89443 0.00000 0.00000 0.00000 0.00000 0.00000 0.89443 0.00000 0.89443 0.00000 0.89443
n-C24 0.00000 0.70277 0.00000 0.00000 0.00000 0.70277 0.00000 0.00000 0.00000 0.00000 0.00000 0.70277 0.00000 0.70277 0.00000 0.70277
n-C25 0.00000 0.57499 0.00000 0.00000 0.00000 0.57499 0.00000 0.00000 0.00000 0.00000 0.00000 0.57499 0.00000 0.57499 0.00000 0.57499
n-C26 0.00000 0.19166 0.00000 0.00000 0.00000 0.19166 0.00000 0.00000 0.00000 0.00000 0.00000 0.19166 0.00000 0.19166 0.00000 0.19166
n-C27 0.00000 0.12778 0.00000 0.00000 0.00000 0.12778 0.00000 0.00000 0.00000 0.00000 0.00000 0.12778 0.00000 0.12778 0.00000 0.12778
n-C28 0.00000 0.06389 0.00000 0.00000 0.00000 0.06389 0.00000 0.00000 0.00000 0.00000 0.00000 0.06389 0.00000 0.06389 0.00000 0.06389
n-C29 0.00000 0.06389 0.00000 0.00000 0.00000 0.06389 0.00000 0.00000 0.00000 0.00000 0.00000 0.06389 0.00000 0.06389 0.00000 0.06389
n-C30 0.00000 0.38333 0.00000 0.00000 0.00000 0.38333 0.00000 0.00000 0.00000 0.00000 0.00000 0.38333 0.00000 0.38333 0.00000 0.38333
Benzene 2.35091 16.36830 2.35091 0.00000 0.00066 16.36764 2.35047 0.00044 2.26045 0.09046 0.01186 16.44691 0.01186 16.44691 0.12270 16.39810
Toluene 2.43432 49.37893 2.43432 0.00000 0.00068 49.37825 2.43301 0.00131 2.17816 0.25616 0.00860 49.62649 0.00860 49.62649 0.12100 49.66218
E-Benzene 0.44451 23.19408 0.44451 0.00000 0.00012 23.19396 0.44389 0.00062 0.33511 0.10940 0.00105 23.30243 0.00105 23.30243 0.01995 23.32433
m-Xylene 0.23109 14.59094 0.23109 0.00000 0.00006 14.59088 0.23070 0.00039 0.16671 0.06438 0.00054 14.65479 0.00054 14.65479 0.01082 14.66799
p-Xylene 0.23013 14.27247 0.23013 0.00000 0.00006 14.27240 0.22975 0.00038 0.16718 0.06295 0.00053 14.33489 0.00053 14.33489 0.01069 14.34781
0-Xylene 0.25237 17.06131 0.25237 0.00000 0.00007 17.06124 0.25191 0.00046 0.17823 0.07414 0.00059 17.13486 0.00059 17.13486 0.01183 17.14980
124-MBenzene 0.06836 14.24257 0.06836 0.00000 0.00002 14.24255 0.06798 0.00038 0.02885 0.03951 0.00010 14.28198 0.00010 14.28198 0.00300 14.28787
Cyclopentane 0.76911 2.10585 0.76911 0.00000 0.00022 2.10563 0.76906 0.00006 0.75764 0.01147 0.00474 2.11258 0.00474 2.11258 0.03716 2.08610
Mcyclopentane 3.0369%4 18.17391 3.03694 0.00000 0.00085 18.17305 3.03646 0.00048 2.93783 0.09912 0.01387 18.25915 0.01387 18.25915 0.13897 18.20103
Cyclohexane 2.93979 21.84879 2.93979 0.00000 0.00083 21.84797 293921 0.00058 2.82159 0.11820 0.01328 21.95371 0.01328 21.95371 0.13672 21.90958
Mcyclohexane 4.89412 64.16891 4.89412 0.00000 0.00136 64.16755 4.89243 0.00169 4.54857 0.34555 0.01635 64.49811 0.01635 64.49811 0.19671 64.51690
H20 0.45181 0.01919 0.45181 0.00000 0.00013 0.01906 0.45181 0.00000 0.45173 0.00008 0.00715 0.01212 0.00715 0.01212 0.00714 0.00501
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Figure 3-28: Inuvik Area Facility Material Balance —
Winter
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Section 3.4

DESIGN BASIS INUVIK AREA FACILITY
Stream # 14 15 16 17 18 19 20 21A 21B 22 23 24 25 26 27
Descriplion Stabilizer O/H Stabilizer bottoms | Feed to stabilizer O/H! Stabilizer O/H Stabilizer O/H compressor suction scrubber Fuel gas Feed to residue gas Residue gas Residue gas Refrigerant condenser Refrigerant Refrigerant Refrigerant to gas Refrigerant to liquid | Feed to refrig comp.
COMpressor compressor outlet drain to flash drum COmpressor compressor outlet compressor outlet outlet economizer O/ economizer liquid chiller chiller suction scrubber
Vapour Fraction 1.0 0.0 1.0 1.0 0.10289 1.0 1.0 1.0 1.0 0.0 1.0 0.0 - 0.0 1.0
Temperature C 525 175.6 42.1 922 16.1 -3.6 -1.6 15.6 15.6 15.6 -2.4 -2.4 - 24 -17.1
Pressure kPa (abs) 1103 1145 1103 6511 1310 6511 6511 18168 18168 769 452 452 - 452 170
Molar Flow kgmole/h 217.0 941.4 501.7 1091.8 4.6 874.0 62073.1 31036.6 31036.6 221 2.8 19.3 0.0 193 19.3
Mass Flow kg/h 7843.0 104267.5 14786.9 25132.5 289.0 15254.5 1089477.9 544739.0 544739.0 972.2 120.0 8522 0.0 8522 852.2
Phasc Vapour Liquid Vapour Vapour Vapour Liquid Vapour Vapour Vapour Vapour Liquid Vapour Liquid - Liquid Vapour
Std Gas Flow 10° STD m’/day 123.1 0.0 284.7 619.5 0.3 0.0 496.0 35224 .4 17612.2 17612.2 0.0 1.6 0.0 0.0 0.0 11.0
Liquid Vol Flow @ Std Cond m’/day 0.0 3399.8 0.0 0.0 0.0 10.3 0.0 0.0 0.0 0.0 46.1 0.0 40.4 0.0 40.4 0.0
Compressibility 0.9041 - 0.9326 0.8719 0.9190 - 0.7892 0.7922 0.7394 0.7394 - 0.8986 - - - 0.9568
Mass Density ke/m’ 16.3 578.4 13.3 56.6 154 643.0 64.2 63.9 179.7 179.7 506.4 9.7 532.1 - 532.1 3.7
Molecular Weight 36.15 110.76 29.48 23.02 26.01 66.34 17.45 17.55 17.55 17.55 44.03 43.53 44.10 - 44.10 44.10
Viscosity cP 0.011 0.156 0.011 0.015 0.011 0.254 0.012 0.013 0.021 0.021 0.109 0.008 0.130 - 0.130 0.007
Mass Heat Capacity kJ/kg-C 1.95 2.80 1.95 2.53 1.96 2.12 2.87 2.85 3.73 3.73 2.72 1.67 2.51 - 2.51 1.55
Component Molar Flow kgmole/h
Nitrogen 0.01058 0.00000 0.13491 1.37386 0.00022 0.00004 4.33352 303.73504 151.86752 151.86752 0.00000 0.00000 0.00000 - 0.00000 0.00000
CcO2 687316 0.00000 17.45420 27.85495 0.01477 0.02451 9.89837 718.49041 359.24520 359.24520 0.00000 0.00000 0.00000 - 0.00000 0.00000
Methane 47.21928 0.00000 233.89315 774.67360 0.27921 0.17769 816.08724 57715.21615 28857.60808 28857.60808 0.00000 0.00000 0.00000 - 0.00000 0.00000
Ethane 58.96042 0.00000 106.38618 136.98648 0.08584 0.31345 29.58937 2201.51436 1100.75718 1100.75718 0.33124 0.12002 0.21122 - 0.21122 0.21122
Propane 83.29037 19.32852 108.62203 115.68536 0.07668 1.00236 9.38006 770.15656 385.07828 385.07828 21.53034 2.62735 18.90298 - 18.90298 18.90298
i-Butane 6.32943 37.59166 10.79587 11.55363 0.00735 0.24537 1.50646 116.66298 58.33149 58.33149 0.11041 0.00541 0.10500 - 0.10500 0.10500
n-Butane 8.15058 72.42520 14.09028 14.81104 0.00923 0.44204 1.89084 146.74016 73.37008 73.37008 0.11041 0.00375 0.10667 - 0.10667 0.10667
i-Pentane 1.95737 44.15433 3.39584 3.38367 0.00197 0.23197 0.47478 36.51048 18.25524 18.25524 0.00000 0.00000 0.00000 - 0.00000 0.00000
n-Pentane 1.44950 42.05063 2.48951 2.41239 0.00137 021725 0.32685 2521771 12.60885 12.60885 0.00000 0.00000 0.00000 - 0.00000 0.00000
n-Hexane 0.82327 66.84554 1.36491 1.12526 0.00058 0.29238 0.17434 13.28947 6.64473 6.64473 0.00000 0.00000 0.00000 - 0.00000 0.00000
n-Heptane 0.37667 79.09086 0.59985 0.36073 0.00017 0.25516 0.07260 5.42594 2.71297 2.71297 0.00000 0.00000 0.00000 - 0.00000 0.00000
n-Octane 0.15191 80.78874 0.23219 0.08144 0.00003 0.15501 0.02456 1.79477 0.89738 0.89738 0.00000 0.00000 0.00000 - 0.00000 0.00000
n-Nonane 0.02496 32.42783 0.03676 0.00628 0.00000 0.03095 0.00301 0.21609 0.10805 0.10805 0.00000 0.00000 0.00000 - 0.00000 0.00000
n-Decane 0.01563 47.89126 0.02227 0.00172 0.00000 0.02076 0.00123 0.08753 0.04376 0.04376 0.00000 0.00000 0.00000 - 0.00000 0.00000
n-Cl11 0.00472 35.18947 0.00650 0.00020 0.00000 0.00634 0.00018 0.01270 0.00635 0.00635 0.00000 0.00000 0.00000 - 0.00000 0.00000
n-C12 0.00166 26.63886 0.00223 0.00003 0.00000 0.00221 0.00003 0.00245 0.00122 0.00122 0.00000 0.00000 0.00000 - 0.00000 0.00000
n-C13 0.00064 26.51325 0.00083 0.00000 0.00000 0.00082 0.00000 0.00031 0.00016 0.00016 0.00000 0.00000 0.00000 - 0.00000 0.00000
n-C14 0.00020 22.42469 0.00025 0.00000 0.00000 0.00025 0.00000 0.00003 0.00002 0.00002 0.00000 0.00000 0.00000 - 0.00000 0.00000
n-C15 0.00008 16.48312 0.00009 0.00000 0.00000 0.00009 0.00000 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 - 0.00000 0.00000
n-C16 0.00002 11.11653 0.00003 0.00000 0.00000 0.00003 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 - 0.00000 0.00000
n-C17 0.00001 8.49712 0.00001 0.00000 0.00000 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 - 0.00000 0.00000
n-C18 0.00000 4.98327 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 - 0.00000 0.00000
n-C19 0.00000 3.51385 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 - 0.00000 0.00000
n-C20 0.00000 2.55552 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 - 0.00000 0.00000
n-C21 0.00000 1.85275 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 - 0.00000 0.00000
n-C22 0.00000 0.76666 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 - 0.00000 0.00000
n-C23 0.00000 0.89443 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 - 0.00000 0.00000
n-C24 0.00000 0.70277 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 - 0.00000 0.00000
n-C25 0.00000 0.57499 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 - 0.00000 0.00000
n-C26 0.00000 0.19166 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 - 0.00000 0.00000
n-C27 0.00000 0.12778 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 - 0.00000 0.00000
n-C28 0.00000 0.06389 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 - 0.00000 0.00000
n-C29 0.00000 0.06389 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 - 0.00000 0.00000
n-C30 0.00000 0.38333 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 - 0.00000 0.00000
Benzene 0.18926 16.20885 0.31196 0.25041 0.00013 0.07328 0.03194 2.47892 1.23946 1.23946 0.00000 0.00000 0.00000 - 0.00000 0.00000
Toluene 0.21044 49.45174 0.33144 0.18422 0.00009 0.15574 0.03078 2.33160 1.16580 1.16580 0.00000 0.00000 0.00000 - 0.00000 0.00000
E-Benzene 0.03774 23.28659 0.05769 0.01708 0.00001 0.04166 0.00473 0.34745 0.17373 0.17373 0.00000 0.00000 0.00000 - 0.00000 0.00000
m-Xylene 0.02154 14.64645 0.03236 0.00897 0.00000 0.02392 0.00236 0.17333 0.08666 0.08666 0.00000 0.00000 0.00000 - 0.00000 0.00000
p-Xvlene 0.02123 14.32658 0.03193 0.00893 0.00000 0.02352 0.00236 0.17375 0.08688 0.08688 0.00000 0.00000 0.00000 - 0.00000 0.00000
0-Xylene 0.02358 17.12622 0.03541 0.00933 0.00000 0.02667 0.00252 0.18504 0.09252 0.09252 0.00000 0.00000 0.00000 - 0.00000 0.00000
124-MBenzene 0.00670 14.28117 0.00970 0.00093 0.00000 0.00887 0.00041 0.02937 0.01469 0.01469 0.00000 0.00000 0.00000 - 0.00000 0.00000
Cyclopentane 0.05223 2.03387 0.08939 0.08353 0.00005 0.01056 0.01071 0.83047 0.41523 0.41523 0.00000 0.00000 0.00000 - 0.00000 0.00000
Mcyclopentane 0.20996 17.99108 0.34893 0.28249 0.00015 0.08016 0.04151 3.17881 1.58940 1.58940 0.00000 0.00000 0.00000 - 0.00000 0.00000
Cyclohexane 0.21119 21.69839 0.34791 0.26921 0.00014 0.09185 0.03987 3.05093 1.52547 1.52547 0.00000 0.00000 0.00000 - 0.00000 0.00000
Mcyclohexane 0.32161 64.19529 0.51832 0.32050 0.00015 0.21402 0.06427 4.80479 2.40240 2.40240 0.00000 0.00000 0.00000 - 0.00000 0.00000
H20 0.00501 0.00000 0.01215 0.01927 0.00001 0.00002 0.00638 0.46461 0.23231 0.23231 0.00000 0.00000 0.00000 - 0.00000 0.00000
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Figure 3-28: Inuvik Area Facility Material Balance —
Winter (cont’d)

August 2004 Mackenzie Gathering System 3-54
MGRA2-2



