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activity concentration measurement is conventionally implemented by extracting gas from process pipelines into
dedicated monitoring equipment. However, the excessively high humidity of process gas tends to compromise the
measurement accuracy and operational stability of such equipment. More critically, mainstream detection devices of
this type rely heavily on foreign imports, highlighting the imperative to develop localized inert gas monitoring
systems to address national needs for the localization of nuclear radiation monitoring equipment. To this end, this
study designs a radiation monitoring device tailored for high-humidity inert gas monitoring. The device employs a
pipeline-external vy activity measurement method, which eliminates direct contact with the high-humidity gas inside
the pipeline, thereby effectively circumventing the adverse impacts of the high-humidity pipeline environment on the
detector. The optimal measurement position is determined via Monte Carlo simulation-based calibration. Moreover,
the transfer coefficients between the calibration source and target nuclides (Kr-85 and Xe-133) are obtained through
experimental calibration, and the measured data are normalized to the radioactive specific activity of the inert gas
inside the pipeline, enabling accurate quantification of Kr-85 and Xe-133. Test results demonstrate that the
developed device features high stability and reliability, with a relative intrinsic error of less than 1%. Furthermore,
the device exhibits superior performance under high-humidity conditions (temperature: (40£2) °C, relative humidity:
92% - 97%RH), yielding a measurement deviation of < 4%. This device provides a feasible technical solution for
the localized monitoring of high-humidity inert gas in nuclear power plants, and holds promising application
potential in relevant fields.
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