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Intelligent alarm method for hydropower station monitoring system
based on radial basis function neural network

YANG Sai, DONG Yi, KONG Lingchao, SHANG Yunfei, LI Jinsheng

( Wudongde Power Plant, China Changjiang Electric Power Co. , Ltd. , Kunming 650000, Yunnan, China )

Abstract: The computer monitoring system of hydropower stations operates in a complex industrial environment with strong electromagnetic
interference, concurrent multi-source heterogeneous data, and transient operating conditions for a long time, leading to frequent false alarms
in traditional monitoring methods. To address this issue, an intelligent alarm method for hydropower station monitoring systems based on
radial basis function neural networks (RBFNN) is proposed. This method first collects equipment status data, log data, and configuration
data from the hydropower station monitoring system to construct an RBFNN fault diagnosis model comprising an input layer, a hidden layer,
and an output layer. The input layer is set with three nodes corresponding to three types of monitoring data, and the output layer is set with
four nodes corresponding to fault classification in electrical, mechanical, environmental, and other monitoring parts. The structure of the
hidden layer is determined through parameter optimization, the centers of the basis functions are determined using clustering methods, and
the network weights are optimized using the least squares method to complete model training. The experiment is conducted based on an
actual hydropower station monitoring system, designing a seven-level fault classification system covering emergency to information levels,
and deploying a hierarchical alarm framework for verification. The results show that the proposed method can effectively suppress false
alarms caused by environmental interference, accurately identify and classity faults, with only one misjudgment each in non-critical early
warning and information-level faults, significantly outperforming the control method. The research indicates that the proposed method can
significantly enhance the robustness of fault identification and the intuitiveness of alarms in complex industrial backgrounds, providing an
effective solution for the intelligent operation and maintenance of hydropower station monitoring systems.
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Fig. 1 Specific process of polling scheduling
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Fig.2  Structure diagram of a three-layer feedforward

neural network
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Fig. 3 Specific architecture design
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Tab. 1 Status data obtained from partial monitoring devices
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Tab.2 Log data obtained from partial monitoring devices
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Tab.3 Configuration data acquired from partial

monitoring devices
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Fig.4 " Comprehensive signal window" alarm condition
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Fig. 5 Test results of false alarm misjudgment
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