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Abstract

Cyclic steam stimulation (CSS) was the main method to develop heavy oil in Jinglou Oilfield in He-
nan. To have a better understanding of steam front expanding condition during the CSS process,
the steam front of Well L1725 was monitored by micro-seismic technique. The expansion of steam
channels near Well L1725 was analyzed, the dominance orientation of steam flooding and its
sweep area were identified, and its channeling characters were analyzed. The monitoring results
showed that the dominance orientation of steam flooding of L1725 was mainly located in the
northwest and southeast. During the CSS process, the width of steam front slightly increased,
while the length of steam front tended to be increased, indicating that there existed steam finger-
ing phenomenon and it evidently had the phenomenon of steam channeling. With the continuous
injection of steam, steam injection pressure increased, steam sweep area further expanded, and
the reservoir producing level rose in plane. But micro-seismic monitoring indicated that reservoir
heterogeneity was noticeable and steam absorption in plane was uneven whether it was at the
early stage, or middle and late stage. There existed a severe contradiction in plane, which serious-
ly affected the effect of steam flooding. The micro-seismic monitoring technology can be used for
real-time understanding steam expansion in reservoir and mastering the channeling direction and
the size of steam channeling path, which can provide guidance for the adjustment of measures in
the later period.
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Figure 1. The schematic diagram of microseismic monitoring in a steam huff and puff well
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Figure 2. The schematic diagram for determining the location of the seismic source and the front edge of the seismic wave
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Figure 3. The schematic diagram of the location of Well L1725
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Table 1. The basic parameters of Well L1725
F 11725 FEASH

= I B/m AR B /m FLBE/% BIEH/D A%
IS 168.0~171.4 1.8 29.05 0.645 81.1
1116 178.2~191.2 9.0 28.57 1.128 69.1
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Table 2. The steam injection status at the huff and puff stage of Well L1725
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Figure 4. The plane distribution of microseismic event monitoring at different stages of Well L1725
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Figure 5. The interpretation chart of the monitoring results of the leading edge of steam channeling in Well L1725
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Figure 6. The interpretation results of the steam swept range monitoring of Well L1725
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Table 3. The analysis of microseismic monitoring characteristics in Well L1725
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