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Reservoir point pressure prediction method based on mechanistic modeling and
intelligent correction

LYU Yuanzhe, ZUO Xin, YUE Yuanlong
College of Artificial Intelligence, China University of Petroleum( Beijing) , Beijing 102249, China

Abstract: In current oilfield development practices, conventional development plans often lack precise characterization of dynamic
reservoir geological features and inter-well flow interference, leading to “blind injection and production,” which ultimately reduces the
overall recovery factor of a block, particularly in complex flow systems with multiple wells and intricate well patterns. Therefore, a
dynamic prediction method for point pressure in reservoirs under multi-well coupling was proposed to predict the spatiotemporal
evolution of pressure at any designated coordinate due to varying production rates. Firstly, based on Green’ s function theory and
incorporating noise, a more robust method for calculating the discrete pressure transient response for a single well with varying flow
rates was proposed. Secondly, the limitations of conventional multi-well pressure drop superposition schemes, which are based on
steady-state solutions for constant rates, in handling inter-well interference were highlighted. A multi-well intelligent correction scheme
for reservoir point pressure was proposed—calculating point pressure as a time-varying weighted sum of the pressure transient responses
from individual wells—where the weights for each well are trained using machine learning. Using the calculated results from point-
source functions for individual wells and a long short-term memory (LSTM) neural network, combined with dropout layers and L,
regularization, pressure data for mid-depth points under multi-well producing conditions were obtained from numerical simulation, and
then the time-varying weights of pressure for each well were trained. Prediction results on the test set show that the relative error of the
predicted pressure using this method remains below 3% throughout, validating the high efficiency of the mechanistic model and
intelligent correction method in accurately predicting reservoir point pressures.

Keywords: reservoir pressure prediction; inter-well interference; Green’ s function; long short-term memory network; robust

optimization ; time-varying weighting
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