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Research on early fire intelligent warning of distribution cabinets

based on fire Internet of Things
LI Yan,KONG Dongdong
( China Nuclear Power Engineering Co., Lid. Zhengzhou Branch, Henan Zhengzhou 450052, China)

Abstract ; In nuclear fuel element factories, the electrical fire threatens nuclear safety and operation
of key systems. To improve the accuracy of early fire warning for distribution cabinets, reduce false
alarms and missed alarms, and achieve quality and efficiency improvement in fire safety management,
new electrical fire monitoring equipment, in — cabinet fire extinguishing, and video Al analysis devices
were added to the high and low voltage distribution rooms of a certain factory to build a smart fire Internet
of Things system. Aiming at the characteristics of nonlinear correlation and strong noise in multi — param-
eter fusion fire detection, the KPCA algorithm is used for feature extraction, dimensionality reduction,
and denoising of data. Aiming at the data distribution characteristics of mixed dense clusters and sparse
clusters, an improved KFCM algorithm with multi — parameter adaptive adjustment is proposed. In the
simulation experiment, the line voltage and current, residual current, and line temperature parameters
collected by residual current detectors in the perception layer, and the PM1.0 and CO concentration val-
ues detected by pyrolysis particle detectors are used as feature inputs. The test results show that the accu-
racy of the KPCA — improved KFCM method is better than that of single KFCM and KPCA — KFCM algo-
rithms, and its robustness, convergence speed, and applicability are more excellent.

Keywords ;smart fire Internet of Things;early fire warning; KPCA algorithm ; improved KFCM algo-
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