ELECTRIC DRIVE 2025 Vol.55 No.12

WA 20255 H554K 12

B 2 RN 25 11 SCHE R E 2R N SR BT 7T

SRR T0F T BRAR
(1. b7 7 Hogkim B A TR ) iE B v 4 &), b % 1000355
AT RBRY BATAESE, LE 100091)

RE AL D SR A RAR R EEATRE . O TR R G A X LA RS I A
TCREE RT3 1 380 4 X 425 ) SR W R B DA R SR A DGR T 40T L B T 1 R 4%
BT A A B R — i 1 A8 i, P 2k BP A2 28 HEAT I 2, TR DI R 2 A Simulink 77 B, LLSSTIE
PR I TR P R 0 45 2R P B 1 S5 S A 3 R ST B AT SRR, SR T O R IE R, BRIRAIRER
B 5 DMLY AR L, T 5 ST IZEAR RSN AR G0 52 2 B (5 00 T BEAS S L AR 2R (A M e e

AR CIRAS W 5 122 R 45 5 S P2 s B A e R

RESES TP277  CERIRAE: A DOI:10.19457/.1001-2095.dqed25705

Research on Online Monitoring of Support Capacitors Based on Neural Networks
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2.School of Electrical Engineering, Beijing Jiaotong University , Beijing 100091, China)

Abstract: In power electronic devices, the supporting capacitor is a crucial component. To ensure the safety of
the system, monitoring the status of the capacitor is particularly important. A neural network approach was
employed, and analyzing the correlation between control strategies and circuit topology parameters to determine
two input variables and one output variable for the neural network. Subsequently, the training was conducted using
a BP neural network, and the trained model was imported into Simulink simulation software to validate the
correctness of the theory and the accuracy of the monitoring results. Finally, experiments were carried out using a
experimental platform to verify the feasibility of the proposed solution. The research results indicate that compared
to previous approaches, the proposed solution can achieve online monitoring of capacitor capacitance without
increasing system complexity.
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Fig.1 Three-phase rectifier topology diagram
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Fig.4 Neural network topology diagram
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Fig.5 Data processing diagram
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Fig.6 Neural network training MSE graph
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Fig.7 Neural network training R-value graph
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Fig.9 DC side voltage simulation waveforms
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different power and capacitance conditions
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Fig.11  System architecture of experimental circuit
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Fig.13  DC side voltage experimental waveforms
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Tab.1  Neural network prediction error under experimental data
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