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Identification method of sweet spot zone in lacustrine shale oil reservoir
and its application: A case study of the Shahejie Formation in Dongying
Sag Bohai Bay Basin

Zhang Pengfei' > Lu Shuangfang® Li Jungian® Xue Haitao’ Li Wenbiao® Zhang Yu’ Wang Siyuan’ Feng Wenjun’
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Abstract: The favorable target zone of shale oil reservoir is the overlapping area of resource sweet spot physical property
sweet spot and engineering sweet spot. To find out the primary geological parameters that may be applied to characterize
the three kinds of sweet spots is the key to identifying favorable shale oil target zones. In the study we propose a compre—
hensive quantitative method to identify favorable shale oil target zones based on major geologic parameters. First the pri-
mary geological parameters including free oil content permeability and Young modulus are chosen to establish a weighting
evaluation function. Second a comprehensive weighting factor is constructed by using the weighting evaluation value of
primary geological parameters to define the distribution of comprehensive weighting factors of the favorable low-efficiency
and ineffective layers in shale oil exploration. Third the favorable target layers and zones of shale oil is thereby mapped.

The method has been successfully applied to evaluate the comprehensive weighting factors of the shale oil sequence in 27
wells in the lower sub-member of the 3rd member ( Es’) and the upper sub-member of the 4th member ( Es*") of the
Shahejie Formation Dongying Sag Bohai Bay Basin and to map favorable layers and zones for shale oil exploration. The
result is of certain referential meaning to the exploration and development of shale oil in the Dongying Sag.
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Fig.1  Young’s modulus and Poisson’ s ratio

distributions of shales in the Dongying Sag
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Fig.2  Structural unit and well locations of the Dongying Sag
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Fig.3 The distribution of primary geological parameters of the Shahejie Formation in Well Fanyel Dongying Sag
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Fig.4 The distribution of primary geological parameters of the Shahejie Formation in Well Liyel Dongying Sag
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Fig.5 The distribution of primary geological parameters of the Shahejie Formation in Well Niuyel Dongying Sag
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Table 1 Distribution of the favorable target layers
for shale oil exploitation in the Shahejie Formation

Dongying Sag

/m /m /m

444 3 059.000 3256.510 197.510

437 3 407.625 3 549.250 141. 625

75 3 201.000 3259.250 58.250

75 3 289.000 3 320.000 31.000

752 3 331.875 3 388.000 56.125

760 3 357.200 3 433.600 76.400

760 3 436.500 3 480.000 43.500

566 2 453.625 2 538.625 85.000

566 2 573.125 2 610.000 36.875

172 3 388.021 3 452.083 64.062

172 3 466.097 3553.382 87.285

172 3 555.684 3 595.223 39.539

76 3 494.000 3 656.125 162.125

666 2 775.206 2 806. 637 31.431

79 3 294.275 3 361.240 66.965

1 3 595.200 3 637.300 42.100

444 3 256.510 3 274.000 17.490

444 3 278.000 3 314.500 36.500

6 437 3595.375 3 680. 000 84.625
Fig.6 Frequency distributions of comprehensive 75 3320.000 3413.625 93.625
weighting factors of the Dongying Sag 760 3 496.900 3 564.100 67.200

a. ;b ) C. 666 2 888.317 2 985.011 96. 694
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Fig.8 Map of favorable target zones for shale oil exploitation in the Es’" Dongying Sag
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Fig.9 Map of favorable target zones for shale oil exploitation in the Es*’ Dongying Sag
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