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Abstract

PNN (pulse neutron neutron) logging would be affected by many factors such as casing string,
formation physical properties and formation fluids, which would lead to the inability of accurate
extraction of the measured macro-capture section of the formation, thus affecting the calculation
of remaining oil saturation. In this paper, based on the actual production situation of offshore oil-
field, the corresponding numerical simulation was carried out based on MCNP (Monte Carlo me-
thod) for the complicated string structure, formation water salinity, shale content and porosity
with a wider range of variation. Through the response analysis of each factor simulation, when it
is in the third casing string, the shale content is higher than 20%, the measurement accuracy is not
high. For more accurately extracting the macro-capture section of the formation, some suggestions
are given for channel selection, which provides a certain theoretical basis for the fine evaluation of
remaining oil saturation of the formation.
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Figure 1. The calculation model of PNN Monte Carlo simulation
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Figure 2. Monte Carlo simulation of the single layer pipe string instrument sticking to wellbore and centralization
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Figure 3. Monte Carlo simulation of the double layer pipe string instrument sticking to wellbore and centralization
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Table 1. The structure of casing strings
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Figure 4. Monte Carlo simulation of difference casing string structures
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Figure 5. Monte Carlo simulation of different casing diameters
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Figure 6. Monte Carlo simulation of different formation water salinities
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Figure 7. Monte Carlo simulation of different shale contents
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Figure 8. Monte Carlo simulation of different porosities
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