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Abstract TLow Permeability reservoir is quite sensible to the effective stress. Current all sensitive experiments suppose that the
overburden pressure is a constant during the production. Actually, during oil and gas exploitation, a stress arching effect comes into play
in the overburden, reducing the overburden pressure acting on the reservoir. Based on the theory of the stress arching, the stress—to—
arching ratio, overburden pressure, and effective stress expression in Su Lige gas field are calculated. It is the first time that the theory is
applied to the stress sensitive experiments. The experiments take the reservoir shape and different range of initial permeability into
consideration. The results show that the stress—to—arching ratios are 0.12 and 0.28, respectively for the elliptic cylinder reservoir and
penny—shaped reservoir in Su Lige gas field. Comparing with the conventional experiments, under the same condition, the measured
permeability is usually higher and the degree of the sensitivity is smaller. When the pressure drops 25MPa, for the stress—arching—ratios
of 0.12 and 0.28, the measured permeability are 1.2 and 1.5 times of the permeability value obtained by conventional experiments for the
reservoir with low permeability, which initial permeability is smaller than 0.1mD. However, when the initial permeability is between
10mD and 50mD and stress—to—arch ratios are 0.12 and 0.28, respectively, the corresponding permeability are 1.01 and 1.02 times of the
permeability got by the conventional experiments. The low permeability gas reservoir is more sensitive to the stress arching than the high
permeability gas reservoir.
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Fig. 1 Deformation sketch of reservoir, surrounding
rock and cap rock during the fluid production
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Table 4 Relationship between normalized permeability and
pore fluid pressure drop with different stress—to-arch ratios
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