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cavity sensor system
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Uranium Mining and Metallurgy Equipment Systems and Its Intelligent Upgrade Paths
DANG Junjie, TIAN Ye
(China Nuclear Mining Science and Technology Corporation, CNNC, Beijing 101149, China)

Abstract: Current uranium mining and metallurgy equipment faces significant shortcomings in percep-
tion, control, communication, and machine intelligence. This paper systematically elaborates on the
dedicated equipment system for the entire process from mining, hauling, beneficiation, to hydrometal-
lurgy of both hard-rock and sandstone-type uranium deposits. Based on this analysis, differentiated
upgrade paths were proposed. Representative achievements, such as the group-well water-level Fabry-
Perot cavity sensor system, the underground intelligent ore transfer system for mined rock, and the
ultra-high-lift leaching solution pumping system, demonstrate the implementation of a closed-loop
framework integrating sensing, decision-making, and execution. Results indicate that intelligent tech-
nologies significantly enhance the efficiency and safety of uranium mining and metallurgy, providing
strong technical support for the efficient development of uranium resources in China.

Key words: uranium mining and metallurgy; equipment systems; intelligent technologies; hard-rock

uranium mining; in-situ leaching of uranium



