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Abstract: Considering natural gas crestal injection in super deep and thick reservoir and in view of the instability of injected
gas source and the increase of methane content, a series of slim tube experiments and longcore flooding experiments were
conducted. The miscibility evaluation of various natural gas, formation oil, as well as the change regulation of production flu-
id components were investigated. Based on miscibility experiments of five different compositions natural gas and formation
oil, the logarithmic relationship between the MMP ( minimum miscible pressure) and the methane content in the injected gas
were obtained. Through the longcore displacement experiment, many production samples were taken to analyze the variation
law of produced fluid components in different displacement stages. It is found that the MMP of D reservoir is 38. 9 MPa for
current injection natural gas, and the driving efficiency is 81.35% at the formation pressure of 42 MPa. The maximum con-

tent of methane is 92.38% in the injected gas to ensure natural gas miscible flooding. According to the longcore flooding ex-
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perimental results, after the breakthrough of injected gas, the content of light components in the produced fluid increases and

heavy components decreases.

Keywords : super deep and thick reservoir; natural gas flooding; miscibility; gas breakthrough; EOR
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Table 1 Composition of present natural gas
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Fig.1 Saturation pressure and volume expansion

factor of formation oil after natural gas injection
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Table 2 Composition of five natural gases

s B 5 R = %
/e
C, C, Co, C,
R 82.52 10.76 2.85 2.94
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125 4 0.13 0.18 0.04 0.03
RS 0.11 0.15 0.03 0.03
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Table 3 Design pressure of each group
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1B 28 31 34 38 40 42
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Table 4 Length and permeability of each core
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Fig. 3 Flow of high temperature and high

pressure thin tube experiment
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Fig.4 Flow chart of high temperature and high

pressure longcore flooding experiment
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Table 5 Results of thin experiments

RS B2 JRS3 RS 4 JRAS5
EH/ o SRR/ EHs o SRR/ EhHyoo SRR/ KJir SRR/ K R/
MPa % MPa % MPa % MPa % MPa %
28 75.51 30 73.37 33 72.87 36 72.21 38 69. 62
31 81.95 33 80. 50 35 78.71 38 79.15 40 77.88
34 88. 82 36 87.57 38 87.92 40 84.97 42 85.12
38 94. 81 42 94. 80 42 94. 14 44 92.33 44 91. 12
40 95.28 44 95.10 44 94.31 46 93.32 46 92.25
42 95. 65 47 95.41 47 94.58 48 94.11 48 93.21
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Fig.5 Solution of minimum miscible pressure between each natural gas and formation oil
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