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Table 1 Example of message information dataset
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Fig. 1 Framework for secondary equipment fault
detection based on ensemble learning
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Fig. 3 Effect comparison of fault early warning models
before and after optimization
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Table 5 The discrimination effect of M3 in typical faults
of secondary equipment
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Secondary System Fault Detection Method Based on Association Rules and
Reconstruction Error

WANG Yang', MA Weidong', LIU Jiming?, WANG Boshi?, YAO Kai*, HAN Wei!, YU Juan?

(1. State Grid Henan Electric Power Research Institute, Zhengzhou 450003, China; 2. State Key Laboratory of Power
Transmission Equipment Technology (Chongqing University), Chongqing 400044, China; 3. State Grid Henan Electric
Power Co., Ltd., Zhengzhou 450003, China)

Abstract: The reliability of the secondary system directly affects the safe and reliable operation of the entire substation and even the
power grid. With the high proportion of renewable energy sources integrated into power systems, it is increasingly important to
effectively detect the secondary system faults. However, existing research faces two challenges: on the one hand, the existing fault
detection methods for logic circuits have high requirements for data completeness and are difficult to apply in practice; on the other
hand, the existing fault detection methods for secondary equipment are difficult to identify the small differences between normal and
fault data, and the computational accuracy is difficult to guarantee. Therefore this paper proposes a secondary system fault detection
method based on association rules and reconstruction errors. Firstly, the Apriori algorithm is used to derive the association rules
between fault alarm information and fault devices in the logic circuit, achieving rapid diagnosis of logic circuit faults. Then, the
individual discriminator is trained using the operational data of normal secondary equipment, and the operating status of the
secondary equipment is determined by measuring the reconstruction error of the data to be discriminated. The ensemble learning
model is used to quantify the current fault detection probability of the equipment. Finally, the ensemble learning model is optimized
to improve the accuracy of secondary equipment anomaly warning. The effectiveness and accuracy of the proposed method was
verified by simulating the dataset from a substation in Henan Province.
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