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Abstract

The Upper Permian Wujiaping Formation shale in the Kaijiang-Liangping area exhibits considera-
ble shale gas exploration potential; however, strong reservoir heterogeneity, unclear sweet spot
distribution patterns, and the lack of a targeted favorable area evaluation system remain major
challenges. Based on single-well test data and tracer-derived gas production proportion data, this
study systematically analyzed the dominant factors controlling the reservoir quality of the Wujiap-
ing Formation shale and established an evaluation parameter system with corresponding classifi-
cation criteria. Results indicate that gas content exhibits the highest correlation with productivity
at the single-well scale (RZ = 0.18), whereas TOC shows the highest correlation at the single-cluster
scale (RZ = 0.36), revealing scale-dependent variations in the dominant controlling factors. Using
the grey relational analysis method, the integrated weights of TOC, porosity, gas content, and brit-
tleness index were determined as 0.30, 0.23, 0.29, and 0.18, respectively, with TOC and gas content
being the key controlling parameters. A I~III class reservoir classification standard was established
based on the comprehensive quality index (X). Integration of well logging and seismic data reveals
that high-quality reservoirs are distributed in a belt-like pattern along the Kaijiang-Liangping
trough, with greater Class I reservoir thicknesses in the Nanya, Wushankan, and Wubaiti areas.
Considering reservoir thickness, burial depth, and structural conditions, the Nanya Syncline,
Tanmuchang Syncline, and Wubaiti Syncline were classified as Class I favorable areas. The proposed
evaluation system provides a scientific basis for sweet spot prediction and drilling/fracturing de-
ployment in the Wujiaping Formation shale, and offers reference value for shale gas evaluation in
analogous strata.
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Figure 1. Correlation between single-well test production and local geological parameters
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Figure 2. Correlation between the proportion of gas production in a single stage and geological parameters in various regions
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Table 1. Calculation results of weighting coefficients for evaluation parameters of the Wujiaping Formation shale gas reservoir
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Table 2. Evaluation criteria for comprehensive quality classification of shale
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Figure 3. Planar distribution contour map of various parameters of Wujiaping Formation in Kaijiang-Liangping area
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Figure 4. Plan view of the thickness distribution of Class I shale
reservoirs in the Wusan Member of the Kaijiang-Liangping area
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Figure 5. Scatter plot showing the correlation between distance from Class I faults and gas saturation
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Table 3. Division of favorable areas in Wusan section
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Figure 6. Classification map of favorable areas in the Wusan section of the Kaijiang-Liangping area
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