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Production performance analysis for fractal CBM reservoirs

WANG Lei
No.2 Oil Production Plani of PetroChina Daging Oilfield Company Limited, Daqing, Heilongjiang 163711, China

Abstract; To highlight changes in bottom-hole pressure and deliverability of CBM wells under complicated conditions, a mathematical
model for transient seepage flow in dual-fractal CBM reservoir was established on the basis of fractal geometry by using Langmuir equa-
tion, Fick’s law and Laplace transform, and this model considers wellbore storage and skin effects. By using the Laplace transform fi-
nite difference method and Stehfest reversion formula, the dimensionless bottom-hole pressure of a well in the central part of circular
enclosed formations during single-rate production was determined. Then, depending on the correlation between pressure and production
rate in Laplace space, the dimensionless production rate at constant pressure was determined, and the impacts of fractal dimension,
fractal index, stored energy ratio, inter-porosity flow coefficient and adsorption factor on CBM production performance were analyzed.
As revealed by the study results, the higher fractal dimension is, the faster the deliverability declines. Fractal index and fractal dimen-
sion have opposite impacts on the deliverability. The higher the stored energy ratio is, the higher the initial deliverability is. The lower
the inter-porosity flow coefficient is, the later the deliverability drop occurs. The higher the adsorption factor is, the stronger the supply
capacity is and the higher the deliverability is. The technique can be used to calculate bottom-hole pressure and deliverability at any
moment with satisfactory adaptability to spatial mesh. Independent of calculation results at other moments and with minor errors, the
technique can be deployed in numerical simulation with no analytical solution and in determination of bottom-hole pressure of CBM
wells under complicated conditions.

Keywords: CBM; production performance analysis; fractal; Laplace transform; finite difference method; well test analysis
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