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Abstract: The deep marine carbonate reservoirs have complex reservoir types and strong heterogeneity, so it's difficult to evaluate the
well connectivity. This paper designs a three-layer structure to address the subjectivity and multiple solutions problems about traditional
static and dynamic inter-well connected evaluation methods. The improved A* algorithm is proposed to search for the inter-well connected
paths by geological formations. The improved NSGA [l algorithm with self-applicable cross-variance probability according to the
optimization objective is proposed to obtain three-dimensional multi-connected paths automatically which can carefully characterize the
static connectivity. The experiment takes the S80 unit typical well group as the object in the TAHE oilfield. The results show that the
adaptive cross-variance probability can effectively improve the multi-objective algorithm global search capability . The automatic search
paths match with the seismic multi-attribute data analysis and tracer testing. Therefore, the algorithm can better reflect the spatial
configuration relationship of fractures and cavities at different scales between wells. Furthermore, it can also provide technical support
for adjusting the work system and improving the recovery in the field development of fractured-vuggy reservoirs in the water-injecting
development stage.
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Fig.1 Diagram of reservoir space
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Fig.2 Diagram of inter-well connection paths
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Fig.3 Multirmedia reservoir geological model
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Fig.5 Multi-layer search strategy framework for inter-well connection paths
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Fig.8 Path search convergence curve
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Table 3 Tracer test results of well group TK636H
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TK611 101.4 11 244.5 1631 148.3 19 852.4
TK747 144.7 17 374.1 1191 70.1 20 641.2
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Fig.10  Search path classification results of the well pair TK636H-TK747
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Fig.12 Tracer curve of well group TK636H
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