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Pattern of fracture occurrence and its influence on waterflooding
in the Es’ reservoirs of Wendong oilfield
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Abstract: By analyzing cores, thin section and pressure build-up tests, this paper discusses the occurrence
of natural fractures in the reservoirs. The earth stress characteristics are identified through research on
Kayser effect, seismic anisotropy, paleomagnetic and borehole cave-in. The direction of maximum horr
zontal major stress is perpendicular or near perpendicular to the direction of the major faults and natural
fractures, while is in parallel with the direction of artificial fractures. T he direction, length and strength
of natural fractures are quantitatively predicted through the methodology of main curvature. T he natural
fractures are predominantly of tectonic origin and were mainly formed during the deposition of the Ter-
tiary Dongying Formation. During different stages of development, natural and artificial fractures have
different degrees of influences on waterflooding. Given the natural fractures being basically closed, at-
tentions should be focused on the artificial fractures when designing injection-production pattern.
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Fig. 1 Occurrence of natural fractures in cores
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Fig. 2 Natural fractures observed in thin sections
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Table 1 Results of initial pressure build up tests

in ES3m reservoirs in the Wendong oilfield
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Table 2 Directions of the maximum major horizontal

earth stress in Es*m reservoirs in the Wendong oilfield
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Fig. 4 Monitoring watered — out zones with tracers
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Fig. 5 Areal distribution of fractures in the 5" sand unit of

Es® in the block to the north of Wenzhong 13 well
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Table 4 Statistics of fractures and water displacement efficiency
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