HARTESE3M 2025 FEH 4 254 3 1

Journal of Electrical Engineering and Automation https://jeea.oajrc.org/

ETREZREEWERIBCEMBEEREER SN

LAY, 4 4
BT KFEAHNFER, ALFRERE THET

[HEY i RS AR E S XATRBRIEANGE ) ZRBITREREXT R, AR ERA
WA MG B, AXLARE T —AHakE& NRBO (Newton Raphson Based Optlmlzer) BiGRU (Gated Recurrent
Unit) % AM (Attentlon Mechanism) #9430 B & 540 7k, &%, i@id NRBO ALK S 9948 54k,
FRBEE M ZHLAEFTHRE S REEMIE (Composite Multiscale Fuzzy Entropy, CMFE) #F4Em) =, %«5
BALF S FAFAE, 5 SARMARE T M98, FE, ATIRE BIGRU-AM A el 5 K4 @ gt
THAWA . ARIETEOHZE, AXFET 8 HE—Hahde § AL SLAGERMN LR, HE5HAM6 7?‘1’
Hokstb. REAY, ZHERFRAT MR, ERHFIERB AN EFA N TT @A 5T R I F.

[X%2iA] Be M ; €M EH: NRBO: CMFE; BiGRU-AM

[(E&IMB] ‘274 a K5 E4e (BK20210600)

(UtsHEA) 2025 %2 A 208 [HFIEHA] 202543 A 18 8 [DOTI] 10.12208/j.jeea.20250076

Multiscale fuzzy entropy-based composite disturbance detection for power quality in distribution grids

Guoyu Ma, Kai Tao"

School of Automation and Artificial Intelligence, Nanjing University of Posts and Telecommunications, Nanjing, Jiangsu

[ Abstract] Power quality disturbance detection is crucial for ensuring the operational stability of power
systems with integrated distributed renewable energy. To enhance detection accuracy, this paper proposes an adaptive
disturbance detection method integrating the NRBO, BiGRU-AM. First, the hyperparameters of modal
decomposition are optimized via NRBO, and the composite multiscale fuzzy entropy (CMFE) feature vectors of
power quality disturbance signals are extracted. This establishes a reliable data foundation for subsequent detection.
Subsequently, a BIGRU-AM model is proposed to detect multiple types of composite power quality disturbances. To
validate the method's effectiveness, experiments were conducted on eight types of single disturbances and eight types
of composite disturbances, with comparisons against six other algorithms. The results demonstrate demonstrated
superior classification performance in composite disturbance scenarios.
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