o=
©)

Original Paper

SAGD

DOI http://dx.doi.org/10.5293/kfma.2016.19.3.019
ISSN (Print): 2287-9706

Case Studies for Optimizing Heat Exchanger Networks in Steam-assisted

Gravity Drainage Oil Sands Plant

Eunbi Cho’, Moon Jeong”, Choonhyoung Kang™*

Key Words : Oil Sands(£ Y4 E), Steam-Assisted Gravity Drainage(57]7% & H]5) Central Processing Facility( 533 2]44)

Pinch Analysis(H*]#4]), Heat Integration(¥ &)

ABSTRACT

Oil sands are a mixture of sand, clay, and a high-viscosity petroleum called bitumen. Steam-Assisted Gravity Drainage

(SAGD) is the most viable and environmentally safe recovery technology for extracting bitumen. It extracts the

viscosity-lowered bitumen by high pressure, high temperature steam injected into the bitumen reservoir. The steam is produced

at the Central Processing Facility (CPF). Typically, more than 90% of the energy consumed in producing bitumen are used to

generate the steam. Fuels are employed in the process, which cause economic and environmental problems. This paper explores

the retrofit of heat exchanger network to reduce the usage of hot and cold utilities. The hot and cold utilities are reduced

respectively 6% and 37.3% which in turn resulted in 5.3% saving of total annual cost by improving the existing heat exchanger

network of the CPF.
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Fig. 1 Simplified schematic of CPF by H. Inc.
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Fig. 2 Heat exchanger network for CPF by H. Inc.
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Table 1 Stream data for CPF by H. Inc.
Inlet Temperature Outlet Temperature Enthalpy
Name Stream
°C °C kW
Sales oill hot 145.2 70 1,127.4
Sales oil2 hot 145.2 70 1,126.9
Produced water hot 1524 30 19586.9
Disposal water hot 779 60 4979.2
BFW cold 14.1 305.6 141,79%.6
Blowdown hot 305.6 65 13,091.4
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Table 2 Targets used in the case studies

Energy targets

Cost Index targets

Heating [KW] 101,883.8 Capital [$] 18,253,792.7
' Operating [$/s] 0.3
Cooling (kW] 0 Total Annual [$/5] 05
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