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Study on well logging calculation method of geochemical parameters of shale

reservoir in eastern foot of Taihang Mountain

XUE Bing',LIU Du*,LUO Honghao',NIU Ran'
(1.Henan Provincial Coal Geological Survey and Research Institute ,Zhengzhou 450052, China;
2.College of Geoscience and Surveying Engineering , China University of Mining and Technology—Beyjing , Betjing 100083, China)
Abstract : In order to complete shale reservoir logging evaluation in the eastern foot of Taihang Mountain, geochemical parameters are very
important in studying shale reservoir and play a significant part in assessing shale reservoir effectively. The statistical analysis was per-
formed on the logging response characteristics of shale reservoirs of the mud shale in Taiyuan Formation of Upper Carboniferous using the
conventional logging data and shale geochemical parameter tests. By analyzing the correlation that logging parameters have with total organ-
ic carbon, vitrinite reflectance and hydrocarbon generation potential in shale reservoir, followed by optimizing sensitive logging
parameters, relevant calculation models are constructed to figure out the planar distribution characteristics of the total organic carbon, vit-
rinite reflectance and hydrocarbon potential. The results indicate that logging response from the shale reservoir can be generally summarized
as “three high, one low and one medium”. The total organic carbon has good correlation with natural gamma, density and acoustic. How-
ever, the correlation between vitrinite reflectance and the response of conventional logging is poor, but vitrinite reflectance is in good posi-
tive correlation with the depth.And the hydrocarbon potential is well correlated with vitrinite reflectance, acoustic and spontaneous poten-

tial.In summary, a calculation model is constructed using multiple regression analysis for calculating the total organic carbon, vitrinite re-
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flectance and hydrocarbon potential of shale reservoir in Area A of Taihang Mountain. Furthermore, the calculated results are in good a-

greement with the measured ones.The relative error of the total organic carbon, vitrinite reflectance and hydrocarbon potential are generally

within 8%, 3%, 5% respectively,indicating that the method is effective for studying geochemical parameters.
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Table 1 Statistical of logging parameters response of shale reservoir
WiH A-002 A-003 A-004 A-005 A-006 A-007 A-008 ¥

/(g em™) 2.57 2.54 2.4 2.48 2.57 2.45 2.55 251
P2/ (s - m™") 242 238 253 237 226 246 242 241
A SR A (1 —ARME) 0.69 0.71 0.87 0.70 0.53 0.94 0.78 0.75
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Table 2 Conventional logging response value of test sample about 7T0C
B RE/m TOC/ % R,/ % GR/API SP(H—4k) DEN/(g-em™) AC/(ps-m™') LLD/(Q - m)
AH-014 1 486.00 3.58 — 0.57 0.48 0.64 252 0.09
AH-013 1 503.54 3.33 — 0.55 0.48 0.62 240 0.10
AH-011 1 521.10 1.65 1.78 0.43 0.43 0.74 215 0.16
AH-010 1 527.00 2.30 1.76 0.5 0.52 0.73 227 0.09
AH-009 1 534.40 1.72 1.77 0.45 0.5 0.68 220 0.16
AH-007 1539.30 2.28 — 0.48 0.59 0.68 230 0.07
AH-008 1 542.00 2.14 1.82 0.49 0.58 0.72 265 0.07
AH-006 1 543.40 1.65 1.81 0.44 0.57 0.69 242 0.08
AH-005 1 545.40 4.07 1.79 0.60 0.66 0.38 296 0.04
AH-004 1 554.00 2.93 1.80 0.51 0.55 0.58 232 0.10
AH-002 1565.10 1.96 1.85 0.45 0.53 0.74 224 0.19
AH-001 1 609.89 3.61 1.89 0.51 0.67 0.59 280 0.13
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Table 4 Statistical of test data of hydrocarbon potential

Fih R /m S,+S,/(mg - g") GR/API SP(IH—4k)  DEN/(g-em™) AC/(ps-m™') LLD/(Q - m)
AH-44 1399.49 0.05 0.50 0.34 0.67 239 0.11
AH-40 1 427.00 0.22 0.54 0.36 0.72 244 0.12
AH-39 1 446.89 0.80 0.54 0.37 0.70 233 0.29
AH-38 1 470.53 0.74 0.57 0.40 0.69 254 0.16
AH-013 1 503.54 0.80 0.49 0.46 0.71 252 0.21
AH-25 1 505.10 1.17 0.50 0.37 0.78 256 0.12
AH-22 1513.79 0.99 0.56 0.52 0.63 263 0.08
AH-03 1 618.54 2.00 0.52 0.61 0.41 330 0.31
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Fig.6 Planar distribution of geochemical parameters of mud shale in Taiyuan formation
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