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Numerical simulation study on SAGD development law of multi-lateral horizontal
oil sand wells and evaluation of field development results

Zhou Jiuning, Fan Zifei, Bao Yu, Xia Chaohui, Liu Yang, Liang Guangyue

( PetroChina Research Institute of Petroleum Exploration & Development )

Abstract: Reservoir heterogeneity has a significant impact on the development results of well pair by using steam assisted gravity
drainage technology (SAGD). Given the complex reservoir conditions, it is difficult to ensure the uniform development of steam
chambers, restricting the development result of a single well pair. In view of the low peak production and low recovery factor of a single
well during the development process of oil sand project in Mackay River block in Canada due to the strong reservoir heterogeneity,
complex geological conditions, as well as limited and uneven development of steam chambers blocked by mud drape layer, an updip
multi-lateral well technology is proposed for various pattern types. The well numerical simulation and dynamic analysis are conducted
to explore the methods of steam chamber passing through the mud drape layer and condensate oil passing through the mud drape barrier

and flowing into the production wellbore after heating, and accurately recognize the development of steam chambers in multi-lateral
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wells of various well patterns and evaluate their development results. By constructing a mechanism model, four combination schemes

of steam injection wells and production wells are designed and the well simulation is conducted based on the field operating parameters

to analyze the production performance, remaining oil distribution, steam chamber development, and recovery rate of horizontal section,

and summarize the production law of multi-lateral horizontal wells given the complex reservoir conditions; By conducting analysis of

well production performance, the SAGD development results of multi-lateral wells are evaluated, and the differences in development

results among various well types are compared. The study results show that a multi-lateral well design enables to significantly increase

the effective footage, facilitate the dominant pathway for steam injection and oil drainage, improve the steam injection capacity of well

pair, increase the swept volume of the steam chamber, and increase the peak oil rate of the well pair, which solves the problem of barrier

by mud drape layer to some extent; In actual field production, multi-lateral production well enables to increase the recovery degree of

horizontal sections and improve the development results of single well. However, to some extent, it will increase frac-hit and difficulty

in well adjustment, leading to an increase in remaining oil in the lower part of the reservoir.

Key words: SAGD, oil sand, multi-lateral well, mud drape layer, numerical simulation
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Fig.6 Cumulative oil production curve of different schemes (mud drape layer distribution pattern 1)
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Table 3 Summary of production performance indicators of different schemes (mud drape layer distribution pattern | )
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Fig.12 3D temperature field diagram of different schemes after five years’ production

(mud drape layer distribution pattern 1I)
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Table 4 Summary of production performance indicators of different schemes (mud drape layer distribution pattern 1[I )

B OWE S it /10°m’ U 7= il /m? ZaHEitE /(m’ - m™)
WES 66.2 71 5.31
EY) 63.4 73 5.59
RS 67.6 101 5.01
VEX 61.1 114 5.89
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Table 5 Pre—heating data of infill wells in Pad AA
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AA07 139 246 1.8 1.7 3.5
AA08 145 257 2 1.5 3.5
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AA10 115 259 1.2 1.1 2.3
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Fig.17 Comparison of average cumulative oil production

curve between four infill wells in Pad AA and old wells
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