$53% 521 wARERY HER Vol.53 No.21
2025 11 H1H Power System Protection and Control Nov. 1, 2025

DOI: 10.19783/j.cnki.pspc.250041

ETHAEERERFIUBERIVEERENDIKSIRA G IE

R, R 2L F B
(L #F88 K 5 T Ak IR A 05 A RHE H LRI <, 18 BERF 830017;
2. B RT3 @A A E) A AG AR, AR GEAF 830011)

W A I EER EIL B (power quality disturbances, PQDs) 2= B HIEAAE 5 EF ESLE 5. LR %, £iEiR
5l 1/£ e PR Laplace M 75 S5k i 3RS 75 R PQDs IRAIRE BEFIRL R, $&HH—FhEE T 414 H R % #(neural blind
deconvolution, NBD)J S 2: e [¥] PQDs BEA RN k. B4, #E H NBD 5 Transformer 21 BRI IR,
NBD %G 7 B8 IR A AR IR 28 R ZE M I 48 DLIC I 2 D e . Transformer 57 57 M 25 M 5 s WP 2 HURFAE
FHATIATS . Hik, RNRENGRER R, 73T DU BoAs e R shZSInAURNS, M g, i
T H A R EORSE SR BB A R R O BT SR B AT A . BeJE, FET IEEE Std 1159-2019 FRifE2E % 25
2 PQDs T ESEE . (F R RRW, %7750 T AFEM SR T PQDs MmN, AR T HAh %A
M F1 4740, Params. FLOPs 28, #2157 2MEae. IRARERIRR

KHEIR: MEE RGN IR AR USRI A e Ay IRy, BCAIUR R, AR ELS)

Joint identification method for power quality disturbances based on neural blind deconvolution
time-frequency domain denoising
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Education, Xinjiang University, Urumqi 830017, China; 2. Electric Power Research Institute,
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Abstract: Existing denoising algorithms for power quality disturbances (PQDs) have shortcomings such as loss of true
signal components, poor denoising performance, and inability to identify 1/f noise and Laplace noise. In order to improve
the accuracy and efficiency of PQD identification under noisy conditions, a joint identification method based on neural
blind deconvolution (NBD) time-frequency domain denoising is proposed. First, a joint identification model combining
NBD and Transformer is constructed. The NBD integrates a time-domain quadratic convolution filter and a frequency
domain linear filter to realize denoising, while the Transformer is responsible for extracting features and performing
classification on the denoised data. Second, to ensure optimal training effect, a dynamic weighting strategy based on
Bayesian uncertainty is proposed, and a joint loss function composed of kurtosis, envelope spectrum objective function,
and cross-entropy loss is introduced to optimize the proposed model. Finally, based on the IEEE Std 1159-2019 standard,
25 classes of PQDs are generated and simulated. The simulation results show that the proposed method achieves accurate
identification of PQDs under different noise types, and outperforms other methods in terms of F1 score, Params, and
FLOPs, thereby improving denoising performance, identification accuracy and computational efficiency.
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