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Abstract

For reservoir with complex pore structure, the calculation accuracy of existing permeability mod-
el based on conventional logging is low and cannot meet production needs. The reservoir is classi-
fied based on pore structure, and two permeability calculation models are proposed according to
the abundance of logging data. For Wells with complete conventional logging curves, the reservoir
flow unit index FZI is calculated by logging curves, and the reservoir is classified and identified.
For Wells with array acoustic logging curves, permeability sensitive parameters are screened by
cross plot and permeability model based on array acoustic logging is established. The results show
that: Acoustic time difference (AC), compensated density (DEN), and compensated neutron (CNL)
logs can accurately calculate flow unit index FZI and identify class I, II, and III reservoirs. Density
curves, shale content, Stoneley wave time difference, poisson’s ratio and other parameters ob-
tained from conventional and array acoustic logs are highly correlated with permeability. The
three-factor exponential model based on these parameters is suitable for class I reservoir and
class II reservoir, and the two-factor power model is suitable for class III reservoir. The permea-
bility model based on flow unit and array acoustic wave improves the calculation accuracy of
permeability of complex pore structure reservoir and supports efficient exploration and devel-
opment of gas reservoir effectively.
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Figure 1. Pore structure characteristics of type I, II and III reservoirs. (a), (b) and (c) show the T, distribution of water saturated
rocks; (d), (e), and (f) show the T, distribution of bound water staterocks. (g), (h) and (i) show the T, distribution of movable water
staterocks. (j), (k), and (1) are photos of cast thin sections
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Figure 2. Classification results of reservoir flow units based on FZ/
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Figure 3. FZI classification and pore-permeability relationship. (a) FZI classification; (b) Pore-permeability relationship

based on FZI classification
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Table 1. Permeability model based on FZI classification of flow units
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Table 2. Comparison of existing permeability models based on logging curves
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Table 4. Comparison of existing classical permeability models
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Table 5. Permeability models based on array acoustic wavelogging
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Figure 4. Correlation between permeability and different influencing factors
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Figure 5. Comparison of calculation results of different permeability models
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