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Abstract

In the deep reservoirs of the Duvernay Oilfield, shale predominates and exhibits distinct bedding
structures characterized by high formation pressure, rock hardness, and strong anisotropy. These
properties contribute to poor drilling conditions along the horizontal axis. To address these chal-
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lenges and facilitate accurate prediction of drilling viability in the Duvernay Oilfield, this study
employs a methodological approach. Firstly, based on laboratory experiments, we utilize scanning
electron microscopy (SEM) and energy-dispersive X-ray spectroscopy (EDS) to analyze the mineral
composition and content of the wells in the area. This helps us simplify the modeling process and
decrease computational complexity, mineral components are categorized into sandy, clayey, and
calcareous fractions. Each fraction is then analyzed individually to establish its relationship with
drilling viability. Finally, a multi-dimensional nonlinear regression prediction model is developed
to correlate sandy, clayey, and calcareous fractions with drilling viability, achieving a correlation
coefficient of above 0.9 and ensuring precise predictive accuracy. This methodological approach
fills a technological gap, enhances the lateral drilling viability prediction theory for shale reser-
voirs, and provides a basis for efficient drilling tool Selection and optimization of drilling designs
for shale oil and gas reservoir development.
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Figure 1. Shale core slice and microscopic identification
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Figure 2. Distribution characteristics of simple shale minerals
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Figure 3. Distribution of mineral components in the Duvernay shale reservoir in Canada
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Table 1. Relationship between equivalent mineral content and rock drillability

# 1 FUTMEESERTHMENXRE

W% TR % 5 5% HA ARG E
51 36 13 4.70
69 26 5 4.82
63 28 9 4.94
59 24 16 5.06
64 25 11 5.18
65 24 11 5.30
56 35 8 5.42
52 42 6 5.47
80 12 6 5.39
80 12 8 531
66 28 5 5.23
67 27 5 5.28
70 22 9 5.40
65 28 7 5.53
66 28 5 5.65
68 24 8 5.78
65 27 7 5.85
55 31 12 5.82
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Figure 4. Correlation between drillability grade of shale and mineral content
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Table 2. Comparison of regression relations
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Figure 5. Sample graphs of experimental data from Wells D1 and D2
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Table 3. Comparison of validation well error analysis
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