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A Modified Water Breakthrough Time Prediction Formula for
Low-permeability Bottom Water Reservoirs with Barrier

HU Zhi-peng' , HU Wang-shui' , RUAN Hong-jiang”, TAN Yi-ran®, HU Zhi-cheng’
(Key Laboratory of Exploration Technologies for Oil and Gas Resources, Ministry of Education, Yangtze University' , Wuhan 430100, P. R. China;
National Key Laboratory of Reservoir Geology and Development Engineering, Southwest Petroleum University® , Chengdu 610500, P. R. China;
Zhongyuan Oilfield Company, Sinopec®, Puyang, 457000 ,P. R. China)

[ Abstract] The main problem of bottom water reservoir development is water coning, it is very important to pre-
dict accurately the oil well water breakthrough time which can provide basis for reasonable development scheme for
reservoir. Based the water coning and low-permeability non-Darcy seepage principle, considered the coning of bot-
tom water vertical seepage and the radial flow along the barrier, the prediction formula of water breakthrough time of
low permeability bottom water reservoir with barrier was derived. For low permeability bottom water reservoir with
barrier, because of considering the influence of the starting pressure gradient and stress sensitivity factors, the cal-
culated water breakthrough time is larger than that without considering the above factors. Through the actual calcu-
lation of oil wells in Erdos Basin, the prediction water breakthrough time is close to the actual. The formula can
provide reference and guidance for predicting such wells water breakthrough time accurately.

[ Key words| low permeability reservoir barrier bottom water reservoir starting pressure gradient

stress sensitivity
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Research of Sandstone Reservoir Physical Properties Estimation
Based on Elman Neural Networks with Hybrid Dimensionality Reduction

CHENG Guo-jian' , MA Wei', LIU Ye', WEI Xin-shan’, RONG Chun-long®, NAN Jun-xiang’
(School of Computer Science, Xi’an Shiyou University! , Xi” an 710065, P. R. China;
Research Institute of Exploration and Development, Changqing Oil Field Branch, CNPC?, Xi’an 710021, P.R. China)

[ Abstract] For the high economic cost of rock physical properties tested in laboratory, an intelligent method
which based on Elman neural networks with the hybrid dimensionality reduction, was proposed to estimate the prop-
erties of sandstone. With grey correlation analysis method, the correlation between rock slice characteristic parame-
ters and physical properties were built. Then the appropriate parameters with high correlation would be chosen, and
the second dimensionality reduction process was utilized for these parameters by principal component analysis meth-
od. Finally, the mapping relationship between rock slice characteristic parameters and physical properties had been
found through Elman neural networks. The estimation validity and reliability for this method were tested with practi-
cal data from Xuecha, Wugqi region in Ordos Basin. The result showed that the average relative errors of porosity
and permeability estimation for this method were 7.28% and 6.25% respectively, and this method had the better
convergence speed and more accuracy than others. Therefore, by using the cheap rock slice related information,
the rock reservoir physical parameters can be estimated efficiently and accurately, and it is of high reliability, prac-
ticability and application prospect.

[ Key words] hybrid dimensionality reduction Elman neural networks sandstone reservoir physical

properties intelligent computing



