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An quantitative evaluation method of probability for diversion flow oil and
gas laterally from faults to sand bodies: A case study from Leave
Chu Structure in the Raoyang Sag,Bohai Bay Basin
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(1. College of Geosciences ,Northeast Petroleum University ,Daqing , Heilongjiang 163318, China;
2. Exploration and Development Research Institute of Huabei Oilfield Company ,PetroChina , Rengiu , Hebei 062552 , China)

Abstract ; In hydrocarbon exploration, it is very important to identify the dominant strata for oil and gas lateral charge after
vertical migration,but there is few effective evaluation method. This paper took Leave Chu area of the Raoyang Sag in the
Bohai Bay Basin as an example. On the basis of comprehensive analysis on factors influencing oil and gas lateral diversion
probability ,such as caprock thickness and contact area between faults and sand bodies, evaluation methods of influence fac-
tors were established by using reservoir seismic inversion. Correlation between percentage of trap-filling and various selected
factors was systematically analyzed to build quantitative evaluation equation for fault-sand lateral diversion probability. The
results show that when fault-sand lateral diversion factor R >0.3,0il and gas lateral diversion initiates. A positive correla-
tion between the R and percentage of trap-filling is observed. Moreover,when R >0.9 ,reservoirs are fully charged net pay
zone. The factor R is applied to the faults f038 and f008 ,and the results are in good agreement with drilling data.

Key words ; fault-sand lateral diversion, quantitative evaluation ,oil and gas migration, Leave Chu Structure , Raoyang Sag,

Bohai Bay Basin
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Fig. 1 Various geological factors influencing fault-sand lateral diversion probability of oil and gas
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Fig. 2 3-D model of fault-sand lateral diversion of oil and gas
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Fig. 3 Structural location(a) and major oil-migrating faults( bottom of the Ed”) distribution(b) of Leave Chu area, Raoyang Sag
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Fig. 5 Classification of fault-sand configuration type in Leave Chu area
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Fig. 7 Buried depth of ancient fault surface of major oil-migrating faults and dominant vertical migration path in Leave Chu area
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Table 1 Influence factors on oil and gas lateral flow diversion probability in Leave Chu Structure
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#1101 Ed*™ 007 0.50 0.17 8.0 8.00 141. 1 0.26 0.79 0.53 0.47 0. 40
#1101 Ed*? 007 0.52 0.31 8.8 6.97 117.0 0.76 0.79 0. 60 1.08 0.50
# 101 Ed*®) 007 0. 40 0.25 7.0 5.28 49.5 0.57 0. 80 0.59 0.52 0.13
# 101 ESM 037 0.47 0.19 6.0 5.06 80.0 0.54 0.93 0. 62 0.35 0.34
#5101 Ed® 037 0.48 0.22 9.3 9.88 105.0 0.41 0.94 0.59 0.61 0. 60
# 101 ES® 037 0.58 0.29 9.6 12.28 130. 6 0.56 0. 94 0. 60 1.02 0.68
# 45 Ed*™ 1008 _1 0.59 0.39 8.9 9.44 184.0 0.76 0.98 0.48 1.02 0.79
# 45 Ed?® 008 _1 0. 49 0.22 7.0 4.91 77.0 0.48 0.98 0.52 0. 40 0.20
#1103 Ed*) 037 0.35 0.20 6.1 1.79 60.0 0.17 0.97 0.67 0.30 0.02
#1103 Ed*® 1037 0.51 0.29 4.9 2.70 77.0 0.32 0.97 0. 64 0.47 0.32
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#5105 Ed*® 077 0. 49 0.24 8.2 13.10 119.0 0.40 0.98 0.57 0.57 0. 40
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# 30 ES® f016 0.50 0.24 6.8 3.08 92.8 0.43 0.97 0.53 0. 46 0.31
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Table 1 Influence factors on oil and gas lateral flow diversion probability in Leave Chu Structure
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Fig. 9 Correlation between single influence factors and percentage of trap-filling
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Fig. 10  Relationship between lateral diversion factor and
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