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Abstract

Targeting the two dimensional box shaped horizontal well seepage model in dual porosity media,
this paper develops mathematical models for two cases: excluding wellbore storage and skin factor;
incorporating wellbore storage and skin factor. On this premise, through the comprehensive utiliza-
tion of Laplace transform, Fourier transform, Duhamel’s principle, and in combination with the sim-
ilar construction method, the models under four top bottom boundary conditions (top-bottom
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constant pressure, top bottom closed, top constant pressure with bottom closed, top closed with
bottom constant pressure) are systematically solved. The similar structure of the dimensionless
bottom hole pressure distribution in the Laplace space solution is derived. This outcome clearly
uncovers the internal correlation among the solution expressions under the four top bottom bound-
ary conditions. This paper extends the application scope of the similar structure theory and offers
a novel theoretical foundation and innovative approach for in depth investigation into the seepage
law of dual-porosity medium horizontal well reservoirs.
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Figure 1. Influence of storage ratio on typical bottom-hole pressure curves of horizontal wells with top-bottom closed boundaries
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Figure 2. Influence of interporosity coefficient on typical bottom-hole pressure curves of horizontal wells with top-bottom
closed boundaries
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Figure 3. The influence of the crossflow coefficient on the typical curve of bottomhole pressure in horizontal wells with top
and bottom sealed boundaries in the model of this paper and the idealized model
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