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Application of terahertz wave spectral transmission in vacuum measurement of
circuit breaker
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Abstract: Vacuum circuit breaker compared with other types of circuit breakers occupy a small area, has the use
of high vacuum interrupting characteristics, can be more frequent short-circuit current and lighter weight, in the
medium-voltage or high-voltage power system has obvious advantages. At present, there are observation method,
AC withstand voltage method and electromagnetic method for vacuum circuit breaker vacuum detection, and the
vacuum degree charged detection can be implemented in fewer methods, and the reliability and accuracy need to be
further improved. The article firstly analyzes theoretically the terahertz spectroscopy technology, after that simulates
and analyzes the spectral absorption and transmission characteristics of terahertz waves under different vacuum
degrees, and finally verifies with the vacuum circuit breaker using ANL-127 continuous wave terahertz device. The
simulation analysis and experimental verification results are consistent, indicating that the terahertz spectroscopy

technique can be applied to detect the vacuum degree of vacuum circuit breakers.
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Fig. 1 Terahertz time-domain spectrum of air at different pressures
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Fig. 5 Absorption rate of 0.1 ~ 10 Thz pulse into arc chamber



