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Calculation of initiation pressure of vertical well for coalbed methane
considering crack characteristic index

WANG Zhi-rong, HE Ping, GUO Zhi-wei, WANG Yong-chun

(School of Water Conservancy and Environment, Zhengzhou University, Zhengzhou, Henan 450001, China)

Abstract: In order to explore the influence of fracture characteristics index on crack initiation pressure in vertical well and solve the
problem of theoretical calculation about vertical well initiation pressure. First of all, the vertical well initiation pressure model is
established based on the principles of fracture mechanics and elastic mechanics, considering the characteristics of primary fractures
and fracturing fluids. Secondly, the influence of primary crack characteristics on initiation pressure is analyzed quantitatively;
meanwhile, proposing the concept of "crack characteristic index control coefficient 7" and deriving the mathematical expression of 7.
At last, sensitivity analysis of the primary crack characteristic parameters is made for the initiation pressure. It is concluded that the
most sensitive factor affecting the initiation pressure is the crack width b. When b is in the range of 100-700 pm, the fracture
characteristics of the formation have the practical significance for the initiation pressure, which solves the problem of the choice of
fracturing target layer. The results show that: The influence factors of vertical well initiation pressure are related not only to the
mechanical properties of the source rock, the stress field, the fracturing fluid properties and the well size, but also the width, length,
density and roughness of the crack. Especially the small fluctuations in the width of the crack will cause vertical wells crack pressure
changes. According to the actual geological prospecting data and fracturing construction data of the 5 test wells in Jiaozuo mining
area, the vertical well initiation pressure is calculated and verified. It is found that the actual initiation pressure is in good agreement
with the calculated results. It is shown that the theoretical model has some guiding significance for the actual control of the vertical
well initiation pressure.
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Fig.1 Three-dimensional geological model of vertical well
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Table 1 Sensitivity analysis results calculation —A- 25 Ka /m
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Table 2 Actual construction parameters of Jiaozue coal mine
S LB JE FHALPE Ry FRBEH E FEZL T R AL Kk PR RLE /)
/m /m /m y / (KN/m?) H/ (Pa-s) /MPa /MPa
JLS ik-016 517.11~523.14 6.03 0.25 9.8 8.0x10* 5.13 12.9
EC iX-007 752.45~758.87 6.42 0.25 9.8 8.0x10* 7.44 13.5
EC iK-011 758.80~765.85 7.05 0.25 9.8 8.0x10* 7.51 15.8
EC iR-015 771.50~775.82 432 0.25 9.8 8.0x107* 7.60 13.1
EC iX-008 796.18~802.48 6.30 0.25 9.8 8.0x10* 7.86 16.3
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Table 3 Actual geological data of Jiaozue coal mine

S RECEK P2 B ZLRRT- 5] B E fﬁH’J*H*JJA‘ FHARGIBIE R W2 L
a/m b/m S/m K/(m/s) Kic/ (MPasm'?)
JLS ik-016 0.010 4.0x10* 5.26x1073 /12 1.24x1072 0.118
EC iR-007 0.018 2.3x10# 1.22x1073 1/12 1.02x1072 0.212
EC ik-011 0.004 3.8x10# 3.85x1073 1/12 1.46x1072 0.047
EC i&-015 0.015 4.0x104 5.88x1073 1/12 1.11x1072 0.175
EC i-008 0.025 3.0x10# 2.17x1073 1/12 1.27x1072 0.295
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Table 4 Calculation of stress field parameters of original rock in Jiaozuo mining area
H/m P, /MPa o, /MPa C/MPa! w(f) v, (f) L (w,/w) P,/ MPa o,/ MPa
523.14 5.13 13.76 0.002 652 0.01 0.65 4.174 4.575 9.18
758.87 7.44 19.96 0.002 652 0.04 0.65 2.788 1.296 11.11
765.85 7.51 20.14 0.002 652 0.04 0.65 2.788 1.485 11.29
775.82 7.60 20.40 0.002 652 0.04 0.65 2.788 1.736 11.56
802.48 7.86 21.11 0.002 652 0.04 0.65 2.788 2432 12.27
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