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Determination of the starting time for measurement of NMR
effective porosity in shale oil reservoir:A case study of
the Permian Lucaogou shale oil reservoir, Jimusaer sag
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Abstract ; Due to the fine-grained lithology and complex pore throat structure of the Lucaogou shale oil reservoir in Jimu-
saer sag,Junggar Basin, it is difficult to accurately calculate the effective porosity by conventional logging interpretation
methods. To solve this difficulty ,30 sandstone samples of five clay types were selected for measurements such as porosity
under helium expansion, nuclear magnetic resonance (NMR) T, spectrum under different conditions, type and content of
clay. The mechanism of clay type effect on short lateral relaxation component of reservoir NMR T, signal was revealed
through the analysis of matching experimental data. Subsequently, combined with the experimental results and the NMR
relaxation time of bound water in various clay types, the effective porosity of shale oil reservoirs in the study area was cal-
culated accurately by iteration method. The initial NMR time was determined to be 1.7 ms,which have been verified well
by core analysis and actual logging. The study serves as a new technical solution for effective porosity evaluation of shale
oil reservoir.
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Fig.1  Conceptual model showing the correlation between

NMR T, spectrum and various pore fluids'*’
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Table 1 T, time of different clay minerals
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Table 2 Mineral types and relative contents of clay in the
sandstone samples from different horizons of various

regions in Junggar Basin
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Fig.3 Analysis of X-ray diffraction data of rock samples from

the Permian Lucaogou Formation, Jimusaer sag
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Fig.2 NMR measurements of sandstone samples from various sections in different areas of the Junggar Basin
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Fig.4 NMR measurements of rock samples from

Well C in Jimusaer sag
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Table 3 The peak of centrifugal 7, spectrum and clay mineral content of rock samples in
the Permian Lucaogou Formation, Jimusaer sag
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Table 3 RMS error analysis for different starting time values and core analysis values in the

Permian Lucaogou Formation, Jimusaer sag
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Fig.5 A profile showing the effective porosity through processing NMR data from Well C in Jimusaer sag
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