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A numerical simulation of volcanic gas reservoirs under
consideration of start-up pressure gradient

Xu Jinjin, Xu Xuhui,Fan Zheyuan,Hu Jianguo,Song Yanbo,Guo Mingli,and Wang Shuping

(Research Institute of Petroleum Exploration& Production ,SINOPEC , Beijing 100083 , China)

Abstract : The Darcy flow theory suitble to conventional sandstone gas reservoirs with a single medium can not be
applied to volcanic gas reservoirs, because they are characterized by the dual media of matrix and fracture and
the higher original water saturation,resulting in an impact of star-up pressure gradient on a percolation process.
According to the theory of mass conservation,a mathematical model of two-phase (gas and water) flow in dual
media was built under consideration of start-up pressure gradient, for which the finite difference approch was
used to obtain numerical solution and a calculation program of numerical simulation was compiled. In combina-
tion with laboratory experiment results ,the values of this model parameters are determined ,and it is shown that the
impact of start-up pressure gradient has to be considered when permeability is lower than 0. 1 x 10 > um’ and irre-
ducible water saturation is over 20%. The numerical simulation results of a single well in XS gas field are consist-
ent with the actual situation,and several indices of production and development,such as production plateau time,
gas output during production plateau ,recovery degree of production plateau and final recovery efficiency ,are lower
when the impact of start-up pressure gradient is considered than not. It is obvious that the impact of start-up pres-
sure gradient has to be considered during the production of volcanic gas reservoirs.
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Fig. 1 Changes of start-up pressure gradient with water

saturation under different permeability in XS gas field
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Fig.2  Gas-water relative permeability curve in matrix
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Fig. 3 Capillary pressure curve in matrix
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Fig. 4 Gas pressure comparison at well points

after 3 years of production
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Fig. 6 Gas production comparison at a production

rate of 3 x 10* m*/d
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Fig. 5 Production plateau time comparison at a production

rate of 3 x 10* m’/d
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Fig. 7 Recovery efficiency comparison at a production

rate of 3 x 10* m*/d
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