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A model for calculating formation breakdown pressure in CBM vertical wells

Yang Zhaozhong' Liu Yunrui' Zhang Ping? Li Xiaogang' Yi Liangping'

(1. State Key Laboratory of Oil and Gas Reservoir Geology and Ex ploitation , Southwest Petroleum University . Sichuan
Chengdu 610500, China; 2. China United Coalbed Methane Co. , Ltd. , Beijing 100011, China)

Abstract ; To effectively develop coalbed methane and ensure successful hydraulic fracturing operation, the breakdown pressure of coal
formation under hydraulic fracturing is predicted under the condition of perforated completion. The influence of casing and cement
sheath is considered in the calculation of stress field around the wellbore. Based on the principle of coordinate transformation and lin-
ear superposition, an analytical model of stress field around the vertical well of coal seam is established considering the influence of
casing and cement sheath. In combination with three kinds of breakdown criteria, i. e. , maximum tension stress, tension fracture
and shear fracture, a breakdown pressure prediction model of coal-seam vertical well is established considering the influence of casing
and cement sheath. In this study. the influences of perforation radial depth, cleat striking angle and geo-stress difference on break-
down pressure are analyzed. Taking a well in Yunnan province an example. the calculation error is less than 7%, which proves the
correctness of this model. The results show that the casing and cement sheath can cause the stress concentration effect and reduce
breakdown pressure. In the case of perforation in the direction of maximum horizontal principal stress, the coal seam itself is more
likely to be cracked. In the case of perforation circumferential angle in a certain interval, the coal seam fracture and cleat tensile frac-
ture are simultaneous. When the medium cleat strike angle has a lower tensile breakdown pressure with less geo-stress, shear frac-
ture is not prone to occur,
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Fig.1 Process of well surrounding stress field calculation
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Fig.2 Schematic diagram of fluid pressure and average

stress in wellbore
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