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摘要摘要摘要摘要 以欠压实超压层为研究对象,利用双水模型和热动力学理论,推导了欠压实超压泥质砂岩、泥岩的薄膜电位方程,分析了压实作用对

薄膜电位造成的影响以及欠压实超压泥质砂岩储层自然电位的响应特征.理论研究表明:压实作用对泥岩薄膜电位影响显著,对于盐水泥

浆,泥岩薄膜电位随压实系数的变大而增加,淡水泥浆条件下,泥岩薄膜电位随压实系数的变大而降低;压实作用对阳离子交换容量较低的

泥质砂岩的影响较小;泥质砂岩阳离子交换容量对薄膜电位的影响远大于压实作用;欠压实作用使得泥岩的自然电位基线发生偏移,导致

欠压实超压泥质砂岩自然电位异常幅度较正常压实泥质砂岩低.这一理论研究成果对于认识欠压实超压地层自然电位测井响应规律及识

别欠压实超压泥质砂岩储层具有参考价值.
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Abstract： This study is focused on undercompaction and overpressure formation, the equations of the 

membrane potential for overpressure shale and shaly sandstone are developed by dual water model and 

thermodynamics theory. The effect of compaction to membrane potential and the response characteristic of SP 

log are analyzed. It is showed that the compaction has significant effect on membrane potential of shale. Under 

invasion of filtrate with high salinity, the membrane potential of shale increases as compaction coefficient 

increases. In drilling condition of fresh water mud filtrate, the membrane potential of shale decreases when 

compaction coefficient increases. The effect of compaction on the membrane potential of shaly sandstone with 
low Qv is not significant. The membrane potential of shaly sandstone is affected more by Qv than by compaction. 

The base-line of SP in shale interval is shifted by undercompaction and the SP anomaly magnitude in shaly 

sandstone with undercompaction and overpressure is lower than that of the normal compacted formation. The 

research has very important reference value on understanding SP log response mechanism and identifying oil lay in 

undercompaction and overpressure formation. 
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