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Production performance analysis for stress-sensitive
and composite carbonate gas reservoirs

Meng Fan-kun',Lei Qun',Xu Wei’,He Dong-bo', Yan Hai-jun',Deng Hui?
(1.PetroChina Research Institute of Petroleum Exploration & Development sBeijing 100083 ,China ;
2.Exploration and Development Research Institule , PetroChina Southwest Oil & Gas Filed Com pany »Chengdu 610041, China)

Abstract:In carbonate reservoirs, the formation heterogeneity and stress-sensitivity effects are so strong
that it is difficult to predict well production performance accurately.It was believed that fractures and vugs
were abundant around wellbore, while the places far from wellbore contained matrix only. Therefore, the
reservoirs could be divided into two regions,inner region and outer region, which could be represented by
triple and single porosity media. The relationship between natural fractures permeability and effective stress
could be determined through laboratory experiments,and pseudo-pressure and pseudo-time were introduced
to consider this effect. Then a semi-analytical model was proposed to evaluate the production performance
in stress-sensitive and composite carbonate gas reservoirs. The methods of Laplace transformation, Stehfest
numerical inversion and material balance equation of gas reservoirs were used to compute the bottom-hole
pressure and production rate for wells with constant production rate or bottom-hole pressure. The validity
of the model was verified by comparing the calculated results and field data for two cases. The effects of
stress-sensitive factors,natural fractures permeability and matrix permeability of outer region on produc-
tion performance were analyzed. The results demonstrate that the initial production rate and bottom-hole
pressure in later period decrease with the stress-sensitive factors.Compared with fracture permeability,the
matrix permeability of outer region have significant impacts on gas well productivity, the level and the dec-
lination rate of bottom-hole pressure.

Key words: Carbonate gas reservoirs; Composite model; Stress sensitivity; Natural fractures permeability;

Matrix permeability; Production performance



