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Design and Implementation of a Power Quality Diagnosis System Based on Waveform
Decomposition
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Liaoning University of Science and Technology, Anshan
[Abstract] To address the problems of poor noise immunity, low feature extraction accuracy, and weak system
integration in voltage sag diagnosis under composite disturbance conditions, this paper designs and implements a
power quality diagnosis system based on waveform decomposition. The system adopts a hybrid
CEEMDAN-VMD decomposition method to extract target voltage sag waveforms, and combines
instantaneous DQ transformation with extreme—point analysis to detect key parameters, including sag
magnitude, start time, end time, and duration. A front—end/back—end separated platform based on Vue3 + Vite
and Flask is developed to realize data import, automatic analysis, result visualization, and report generation.
Experimental results demonstrate that the proposed system can accurately diagnose voltage sag under composite
disturbance conditions, showing good robustness and application value.
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