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ABSTRACT

The purpose of this paper is to define criteria to be used as part of the engineering design for an oil sands plant equipped
with the steam assisted gravity drainage process. In this effort, the oil treatment process of an oil sands plant on a pilot scale
was focused for detailed investigation. The thermodynamic properties of the process fluid, which is mainly composed of
bitumen and water, were estimated with the CPA model. The commercial tool aspen HYSYS was used for the analysis
throughout this work along with the provided input data and some necessary assumptions. From the simulation results, the heat
and mass balances for a 300 BPD plant were established in order to define standard data for its modular design. In particular,

the basis of design for equipment size, heat transfer areas, capital cost and operation cost was extensively discussed.
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2.3 ER%2E 8 NBP[0]258+ 0.0209
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21 NBP[0]469+ 0.0464 3.1 QX=X
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23 NBP[0]524 0.0390 - - _
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Fig. 2 The process flow diagram of the oil treatment process in oilsands SAGD plant
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Table 2 The heat and material balance of the oil treatment process in oilsands SAGD plant.

Simulation

Free Water Knock Out

Oil Treaters 1/ 2

Storage Tanks

Name 10 11 12 13 14 15 16 17 % Sdesoil]
Vapor Frac. | 00014 10000 00000 00000 00347 10000 00000 00000 00000  0.0000
Temp. 1525 1525 125 1525 471 1460 1471 1471 02 702 T
Pressure 650 650 650 650 500 450 500 500 50 50| kPa(g)
Mass Flow 8673 2187 6824 983 12 836 135. 1672 1672| ke/h
Total Enthalpy | 280382 204721 413505 275405 376471 211127 TR0 275732 732939 732942 kJ/kmol
Mole Weight 21 378 12638 18.1 973 1 3675 180 3675 3675
Mass Density | 70605 864 80837 90367 31768 590 80475 90909 80478  80483| kg/m’
Viscosity 001 968 0.8 001 1026 019 1026 1026| P
2 Y& (oil tank)ol] HIE T mro|zeRjl T B3l Ty (barrel per day) 152 2‘”?1?4 oA 1aEe] 2
e, & Akt Aa s HE2 $8.69S SIS,
3.2 ¥x| 4. 4 B
Fig. 204 FWKO(=2al8A)= 9 2.4 m' (27 LAME SAGD ZHNE B HAA7|ES /Ndsh7] 99
0.9144 m, °] 3.6576 m)o]ojof sl AAUYH 822 gfelel FHO] 300BPD Z7|Z¢lEdu|Z HHA] ool E
kPa(g), d7A%+= 180 C OWOMOF e WEO| o)z AL ALY oS YA HEwE
Treater(2 YA 2] 2]) o] Hul= fEa|=| et Ut LS UEld 4= ?l= pseudocomponentES AA 5}l CPAR
B, AR 672 KPale), HALEE 174 0 ol ol A ol gslor. £ Aol Aus qoksiw thga) U,
Oil tank(QARFEA)E= 27 5334 m, 0] 24384
m, HAUH 243 kPa(g), EAZE 121 Coldolofof ¢ 1) SUME SAGD ZHE o AA T AEHo|4S
o, dugy] GAEHAE E-100 8.76 nf, £-101 0.62 T Q/EAFAS Adstn TR AV
n?, E-102 0.62 mf o]t} tlolelg =&t
2) ZAPdE 2T At iR e] 2ds BAksl] e
3.3 Bl dA = Sl a2 El= w82 WET $8.600.

Aspen HYSYS WAE AAA EAEILE o]&35)o]

golde % 23

$1,263,5000]H,

AlE

Z 7% 1] E(capital cost)-

S-ZH]-&(operating cost)2 A7F $900,247

ofe}. 1ol ALY $116,500, A A H] §526,900
ofm, Table 39 A TH P HA Ul Yelsch
ol& "o g7 A7F 8000 hr g 7L, 300BPD
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Table 3 Equipment and installed cost

ENEAANLAIA G A-talA
(15IFTP-B089065—-02) ¢l 23l 3= 51Tt
H ARG ESAATARY Y At
H] X Y(14CTAP-C077533-01)¢] 2Ja] 43 =] 51},

Name Equipment Cost Installed Cost Equipment Weight Installed Weight
[USD] [USD] [LBS] [LBS]
FWKO 15,100 98,700 1,300 7,550
Treaterl 15,100 98,700 2,600 13,314
Treater? 15,100 98,700 270 3,183
E-100 10,700 62,100 270 3,183
E-101 7,700 44,900 2,600 13,314
E-102 7,700 44,900 0 9,907
Oil tank 45,100 78,900 2,600 13,314
Total 116,500 526,900 9,640 63,765
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