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Effect of stimulation in hot dry rock reservoirs from
carbon dioxide blasting-induced cracking

Dou Bin, Xiao Peng, Zheng Jun, Tian Hong, Cui Guodong, Wu Tianyu
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Abstract: Carbon dioxide blasting provides a new technical idea and way to stimulate hot dry rock reser-
voirs. To explore the effect of carbon dioxide blasting-induced cracking on dry-hot rock reservoirs, a nu-
merical simulation for the action range of carbon dioxide blasting-induced cracking of hot dry rock was car-
ried out. Considering the cooling effect of drilling fluid on the hot dry rock reservoir near the wellbore in
the actual mining process, the fitting functions with temperature difference as a variable were adopted to
set the material parameters of the reservoir in the damaged area, and the temperature distribution func-
tions of the reservoir near the wellbore after well washing were adopted to set the temperature field of the
reservoir in the damaged area. The blasting load was set by the relevant theories and formulas of explosive
blasting. Combined with COMSOL software, the process of carbon dioxide blasting to stimulate hot dry
rock reservoirs was simulated. The results showed that there were multiple stress concentrations in the
process of the dry hot rock cracking caused by carbon dioxide blasting, the compressive stress concentra-
tion near the blast hole produced the crushing zone, and the tensile stress outside the crushing zone formed
the fracture zone. In addition, the initial temperature of the reservoir and the thickness of the pressure

plate would affect the effect of carbon dioxide blasting fracturing to stimulate dry and hot rock reservoirs.
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The initial temperature had a great influence on the scope of the blasting crushing zone and had little influ-

ence on the scope of the fracture zone. The thickness of the pressure plate had little influence on the scope

of the crushing zone, which mainly affected the distribution of the blasting fracture zone. The research re-

sults could provide a theoretical support and a reference for the subsequent exploitation and utilization of

dry-hot rock geothermal energy.

Key words: hot dry rock; reservoir stimulation; carbon dioxide blasting; geothermal energy; numerical

model
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Table 1 Blasting parameters of different types of crackers

P = (r./ry)° QD)

AR BB EEA FHCRAEE/ WM P/MPa
S HME/mm JEE/mm o (kgem *) (n=8~11)
3.5 102. 040 8 0.73~1.00
38 il 38 4.0 117.346 9 0.83~1.14
4.5 132.653 1 0.95~1. 30
4.0 117.476 4 9.56~13.15
57 #l 57 4.5 132.704 9 10. 80~14. 85
5.0 147.933 3 12.04~16. 56
4.5 132.649 6 231.40~318. 16
95 #l 95 5.0 148.034 2 258.23~355.07
5.5 163.760 7 285.67~392. 80
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Fig.1 Diagram of the typical blasting stress time history curve
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Table 2 Values of the stress attenuation coefficients(a) of

reservoir with different temperatures

fEEEE W 20°C)  300°C  400°C  500°C  600°C

a 2.047 1.960 1.923 1.893 1.825
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Fig. 2 Physical model diagram of reservoir stimulation
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Table 3 Reservoir parameters in damaged area
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Table 4 Reservoir parameters in damaged area
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Fig. 6 Stress tensor nephograms at different time(300°C)
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