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4D well test analysis for fluvial oil fields in the Southern Bohai Sea

CHANG Huijiang, CHEN Xiaoming, LEI Yuan, WU Qiongyuan, ZHAI Shangqi
Bohai Petroleum Research Institute, CNOOC Tianjin Company, Tianjin 300459, China

Abstract: To improve the accuracy and reduce the ambiguity of well test interpretation results, on a conventional well test interpretation
model, a 4D well test analysis technology is proposed by expanding space and time ranges according to the characteristics of the fluvial
oil fields and the fact that most production wells are producing with permanent pressure gauges in the Southern Bohai Sea. According to
the multi-layer seepage theory, the pressure production history or pressure buildup data in different periods of the same well, the well
test model is constrained in space and time respectively. In Well D24, the skin coefficients of four sections are 19.9, 20.0, 15.1 and
14. 2, respectively. These results are consistent with the seriously polluted sections. After acidizing stimulation, the oil production of
the well increased from 30 m’ to 80 m’. Using this technology, the directional production well B27 has been tested three times. In the

adjusted well, the geological oil reserves increased by 48.41x10* m’.

This technology can effectively judge well pollution, reservoir
boundary and physical properties, and effectively guide how to implement well stimulations and adjust well patterns.

Keywords ; fluvial oil field; 4D well test; multi-layer seepage theory; pressure production history; reservoir pollution; well pattern ad-
justment
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Table 1 Well test design schemes under different
boundary conditions
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Fig.3 Theoretical chart of the time-expanded well test model
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