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Laboratory Tests on the Rock Breaking Effects of Plasma Torch and
Suggestions for Field Application

YU Yan"?, GAO Rui'?, JIA Yudan'?, QIAO Lei'?, ZHOU Wei"**
(1. ENN Science & Technology Development Co., Ltd., Langfang, Hebei, 065001, China; 2. Hebei Technology Innovation Center of
Deep Geothermal Energy, Langfang, Hebei, 065001, China; 3. School of Petroleum Engineering, China University of Petroleum
(East China), Qingdao, Shandong, 266580, China)

Abstract: During the development and drilling of oil and gas resources and deep geothermal energy, many
problems such as extremely high rock hardness and poor drillability may be encountered, and it is difficult to improve
drilling efficiency by traditional drilling techniques. To solve this problem, the principle underlying rock breaking by
plasma torch were analyzed. On the basis of it, rock spallation, melting, and evaporation were found to be the main
methods for rock breaking. Laboratory tests were carried out to determine the effect of using plasma torch for breaking
basalt samples and granite samples with different thicknesses. It was demonstrated that plasma torch can burn through
50 mm thick basalt sample and 30 mm thick granite sample, but could not burn through thicker rock samples. Combined
with the test results, the problems existing in the field application of plasma torch drilling technology were analyzed,
and research and development suggestions were thereby advanced. The results of this study can provide reference for
the research and application of plasma torch drilling in deep hard formations.

Key words: plasma torch; rock breaking; laboratory test; high temperature jet; suggestions on application
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Fig.1 Working principle of plasma torch
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Table 1 Energy required for rock melting and evaporation
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Fig.3 Test device of rock breaking by plasma torch
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Table 2 Test data of rock breaking by plasma torch and calculated thermal energy efficiency
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