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Abstract

Implementing rapid and accurate fault diagnosis is crucial for ensuring nuclear safety. To address the limi-
tation of existing random forest methods that fail to fully utilize the “type—severity” correlation information
in fault diagnosis of nuclear power plants, four collaborative diagnosis models integrating classification and
regression with random forests are established for identifying both fault types and severities in nuclear power
plant systems. The performance of these four models is compared and evaluated using fault simulation data.
The test results show that all four proposed classification-regression integrated random forest methods can
achieve collaborative diagnosis of fault types and severities. Among them, the hierarchical regression model
demonstrates better robustness, with diagnostic accuracy significantly superior to the other methods.
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