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Deter mination of water breakthrough time in horizontal-vertical well pattern

WU Bing-chang® YAOJun' ZHANGJi-hong® LU Ai-min'

(College of Petroleum Engineering, China University of Petroleum, Dongying 257061, China;
2. Oil Production Technological Institute of Shengli Oilfield, Dongying 257000, China)

Absgtract : A horizontal well was smplified into a vertical well with equivalent well bore radius. The seepage flow region was divided
into three res stance regions by the equivalent seepage flow res stance method, in consideration of the nonpistorrlike displacement in
the horizontal-vertical well pattern. The formulas for determining water breakthrough time of five typica combined well patterns

were derived. The influence of the length of horizontal well on water breakthrough time was analyzed. The theoretical formula was

amended by introducing a correction coefficient. The theoretica calculation value is congstent with the numerical result bascaly. It

is shown that the corrected theoretical formula can meet the requirements of reservoir engineering calculation.
Key words: horizontal well ; vertical well ; seepage flow res stance; water flooding; well pattern; water breakthrough time; calcula
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Table 1 Dimensionless length of horizontal well
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