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Sand thickness calculation of horizontal wells and logging sedimentology
methods in low-permeability gas storage reservoirs:
A case study of L37 gas storage reservoir in southern Yulin gas field
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Abstract: Due to sedimentary facies changes caused by sandbody prediction deviations and complex lithology, the
Yulin gas field faces the problems of low sandbody encountering rate and premature drilling completion of
horizontal wells, which have affected the injection-production capacity and development efficiency of gas storage
reservoirs. Taking the 137 gas storage reservoir as the research object, this study conducted an in-depth
investigation of the sedimentary model in the study area by employing horizontal well sand thickness calculation
methods, statistical analysis, and Kriging interpolation. Firstly, an analysis of the lithological and logging data
was made, finding that braided fluvial delta plain sub-facies was developed in the study area, which were further
subdivided into four types of sedimentary microfacies. Subsequently, a formula was applied to calculate the sand
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thickness at the entry points of layered horizontal wells. The results showed that the sand bodies exhibited sheet-
like distribution from northeast to southwest, with the core development area highly consistent with the main
channel belt distribution. A quantitative identification standard for log facies was established using probability
distribution statistics. Four curves with a cumulative contribution rate of 75% were selected for weight
calculation. By comprehensively considering the combination types and their weights. the identification results
were superimposed, ultimately achieving an identification accuracy greater than 80%. Kriging interpolation was
used to clarify the planar distribution characteristics of sedimentary facies in the gas storage reservoir. Finally. by
integrating various sedimentary facies indicators with the structural setting of the gas storage reservoir, a braided
fluvial delta sedimentary model for .37 gas storage reservoir was established to guide the formulation of
horizontal well development deployment plans.

Key words: Yulin gas field; the second member of Shanxi Formation; sand thickness calculation; sedimentary

microfacies identification; sedimentary model
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Fig. 1 Regional location map of the study area
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Fig. 2 Schematic diagram of the relationship between wellbore and formation
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Fig. 3 Lithologic characteristics of the study area
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Table 1 Statistics of the structural maturity of clastic rocks
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Fig. 4 Cumulative probability curve and C-M diagram of grain size in the study area
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Fig. 5 Sedimentary structures in the study area
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Fig. 6 Lithofacies association types in the study area
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Fig. 7 Effect and accuracy diagram of sedimentary microfacies identification using GR log curve
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Table 2 Standard for quantitative identification of microfacies logging curves of different sediments

Hh £k S L Ui/ RUIBT) Wz F I FRERIERES
GR 0~0.11 0.11~0. 20 0.20~0. 23 0.23~1.00
AC 0~0.20 0.25~0. 31 0.31~0. 34 0.34~1.00
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DEN 0~0.83 0.83~0. 89 0.89~0.93 0.93~1.00
PE 0~0. 42 0.42~0.53 0.53~0.69 0.69~1.00

ARLL 0~0.20 0.20~0. 29 0.29~0.50 0.50~1.00
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Table 3 Calculation results of logging curve accuracy and weight for sedimentary microfacies

T MgEm  REE/ % R & T Mhgem  KEME/ % R sTeR B
GR 88.4 0.20 0.283 PE 80. 6 0.23 0.299
DEN 74.7 0.38 0.239 GR 74.5 0. 44 0.276
ARLL 74.9 0.55 0. 240 DEN 68.2 0.63 0.253
L Zi/ RUBL)
AC 74.0 0.72 0. 237 AC 46.0 0.76 0.170
PE 61.0 0. 86 - SP 42.7 0. 88 =
SP 60.7 1.00 - ARLL 42.3 1. 00 -
DEN 73.6 0.21 0.273 SP 96.0 0. 24 0.325
PE 70.9 0. 40 0.263 GR 70.0 0.42 0.237
SP 63.3 0.58 0.235 ‘ AC 64.3 0.58 0.218
W3z T HRERERES
GR 60. 2 0.75 0. 224 ARLL 63.7 0.75 0.216
AC 40.7 0. 86 - PE 56.0 0. 89 -

ARLL 50. 0 1.00 - DEN 44.0 1. 00 —
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Fig. 11 Sedimentary model of braided river delta in the S,* sub-member of the study area
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