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Assessment of anisotropic in-situ stressses in the Upper Triassic Xujiahe Formation
reservoirs in Western Sichuan Depression of the Sichuan Basin

Zhang Jincai' , Fan Xin®, Huang Zhiwen®, Liu Zhongqun®, Qi Yuanchang'

(1. Sinopec Tech Houston, Houston, Texas 77056, USA; 2. Petroleum Exploration and Production Research Institute, SINOPEC,
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Abstract; The Triassic Xujiahe Formation sandstones in the western Sichuan Depression are tight gas reservoirs, some of
which contain natural fractures, particularly for the gas-rich reservoir in the 2nd member of the Xujiahe Formation
(hereafter referred to as Xu 2 Member) with well-developed vertical or high dip angle fractures. Anisotropies of both
rocks and horizontal principal stresses are thereby resulted. To calculate in-situ stresses in the naturally fractured
formations using conventional methods obtained in the isotropic formation may overestimate the horizontal principal stress.
New assessment methods of in-situ stresses in the anisotropic formations are studied in this paper. The in-situ stressess
and formation pressures in the Xinchang and Hexinchang gas fields are obtained based on measured data from wellbore
influxes , kicks , mini-frac tests and wellbore breakouts. The measured results indicate that natural fractures have a great
impact on the in-situ stresses. The theory of anisotropy is applied to establish the in-situ stress models of VTI and HTI for
the Xujiahe Formation reservoirs. The measured data in the formations with natural fractures reveal that the horizontal
principal stress and formation breakdown pressure decrease as the natural fracture density,dip angle and intensity index
increase. This is consistent to the derived HTI model. The assessment methods for in-situ stresses and their impact on
hydraulic fracturing are proposed for the Xujiahe Formation reservoirs based on the anisotropic model and the measured
data of natural fractures,horizontal stresses and breakdown pressures.

Key words: fissured formation, horizontal principal stress, in-situ stress, anisotropy, hydraulic fracturing, Xujiahe

Formation, Triassic, Sichuan Basin
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Fig. 1 Measured formation pressures and in-situ stresses in the
Upper Triassic Xujiahe and Jurassic formations in Western

Sichuan Depression, Sichuan Basin
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Table 1 Pore pressure obtained through pressure build-up
test in the Xu 2 and Xu 4 Members of Western Sichuan

Depression , Sichuan Basin
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Table 2 Horizontal principal stresses obtained by different methods in the Xu 2 and Xu 4

Members of Western Sichuan Depression, Sichuan Basin
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Fig.2 Natural fractures developed in the Xu 2 Member sandstone in Western Sichuan Depression, Sichuan Basin
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Fig. 4 The anisotrophic HTI formation with vertical fractures and elastic mechanical property determination when loading along various

directions in Western Sichuan Depression, Sichuan Basin
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