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A balance equation of gas materials with recharge capacity
and their performance prediction

SUN Hedong"?

(1. Langf ang Branch, PetroChina Research Institute of Petroleum Exp loration & Development, Langf ang 065007, China;
2. Institute of Mechanics, Chinese A cademy of Sciences, Betjing 100190, China)

Abstract: The traditional method of material balance takes a gas reservoir as a container, while the heterogeneity and seepage flow re-
sistance of strata are commonly neglected. T herefore, the results generally tend to be optimistic when the binomial deliverability and
material balance equations are employed to predict the early performance of heterogeneous low permeability gas reservoirs. Aiming at
solving this issue, we assumed that a gas reservoir could be divided into two interconnected and relatively homogeneous blocks by a
low- permeability zone. According to the mass conservation law, abalance equation of gas materials with recharge capacity and a dy
namic prediction model for their performance were established using the semt permeable wall model. The proposed model has consid-
ered the regional heterogeneity and flow resistance of gas reservoirs, making the material balance model much closer to practical cases
and capable of easily and quickly predicting a trend of dynamic variations in gas wells. In addition, varying rules of pressure time and
rate time relationships in these two blocks could be revealed in this model. Data calculated from real cases indicated that the proposed
model could improve the prediction result of the early performance and various indicators derived from the model were close to the
production practice. T herefore, this study is of instructive significance in rational and effective development of similar gas reservoirs.

Key words: low- permeability gas reservoir; material balance; semt permeable wall model; unbalance recovery; performance prediction
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