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Abstract: Steam assisted gravity drainage (SAGD) is one of the most effective technologies for developing
heavy oil reservoirs, and downhole high-power electric heating technology is an important technical means to
improve the energy efficiency of SAGD. To investigate the influence of downhole high-power heating cable struc-
ture on heat transfer behavior, a numerical model of SAGD injection-production process wellbore steam circulation
electric heating was established based on computational fluid dynamics and heat transfer theory. Heat transfer
behaviors of six types of heating cables were studied under different steam injection rates and power ratings. The
study results show that during the heat transfer process, as the steam injection rate increases, the average tempera-
ture of the steam and cable core decreases, while as the heating power increases, the average temperature

increases. For three-core single-sheathed, three-core double-sheathed, single-sheath integrated and double-
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sheath integrated cables, the average temperature difference between the core wire and the sheath is 16.7 ‘C, and

the three-core single-sheathed cable has the best heat transfer effect. However, due to the low thermal conductivity

of the internal air, the double-sheathed and single-sheathed air type cables restrict the heat transfer from the core

wire to the outside, resulting in the average temperature difference between the core wire and the sheath reaching

803 and 763 “C respectively. Therefore, magnesium oxide is more suitable as a heat transfer medium. The study

results provide a theoretical basis for the structural selection of high-power heating cables in heavy oil wells.

Keywords: heavy oil reservoir; SAGD; high-power electric heating; heating cable; numerical simulation;
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Fig. 1 Schematic diagram of wellbore steam

circulation electric heating structure
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Fig. 3 Schematic diagram for local grid division of wellbore
F1 METRXMERIESR

Table 1  Grid independence validation results
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