5§ 52% 557 1 LA R Vol.52 No.7
2024 4 A1 H Power System Protection and Control Apr. 1, 2024

DOI: 10.19783/j.cnki.pspc.231305

ETF ISGMD-DHT RYF & & BEHFHEIR BT AW 52

RS, REUET, BRE, T L, BATF'

(1. R IR FE A TARFR, =& & 650500; 2. =dw WA RorEas) SRR 5, =& &8 650000

FEEE - B0 R PR RS S IR . M A IR T MBI &, SR T —Fh B Tk AR JUATAES o - 22 (H A
JRAA%F 2B e (iteration symplectic geometry mode decomposition-difference Hilbert transform, ISGMD-DHT) 2 HU 7
e B, ETWREWHEL ¥ QR /MG HMFUEHFE, 2563 TR RS RPIEE LA E. R,
HRAE AR LB VE LS 4R 3 LT 0 IR B R o |, TR AR - MG R . 25, EE ERREER
WA LRI R A TSI 32 U o e B, 18 ZE A SRR R AR B SR U PR R & 7 AN S
BARI AT Es R, 2T AR AE R L IS L T AR SR IR PR RE &

KB USSR BRI RREEREL: EEA RO, FILMaE

A voltage sag feature extraction method based on ISGMD-DHT
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Abstract: Aiming at the accurate extraction of voltage sag characteristic signals in harmonic and noisy environments, an
extraction method based on iteration symplectic geometry mode decomposition-difference Hilbert transform
(ISGMD-DHT) is proposed. First, the reconstruction trajectory matrix is constructed based on the Hamiltonian matrix and
symplectic QR decomposition, and the initial symplectic geometric component is obtained by combining with the
symplectic geometric similarity transformation. Secondly, the initial symplectic geometric component is fitted according
to the similarity criterion and the residual component is calculated, and then the trajectory matrix is constructed according
to the residual component. Next, the above operations are repeated until the iteration termination condition is satisfied to
obtain the final independent symplectic geometric components. Finally, the sag characteristic quantities are extracted by
the difference Hilbert transform. The analysis of simulation and measured data show that the proposed method can
accurately extract the sag feature quantity under severe noise and harmonic disturbance.
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Fig. 5 Voltage sag feature extraction of noise + harmonics
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Table 1 Extraction results for different sag amplitude
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10 0.2 0.197 0.196 0.4 0.399 0.404 0.3 0.2915  0.2889
HES 02,04 03 20 0.2 0.2 0.198 0.4 0.402 0.397 0.3 0.2941 02922
30 0.2 0.2 0.199 0.4 0.4 0.401 0.3 03028  0.2972
10 0.2 0.204 0.191 0.4 0.397 0.393 0.2999 03123  0.2875
SRR 02,04 03 20 0.2 0.198 0.197 0.4 0.399 0.403 0.3 0.2925  0.2911
30 0.2 0.2 0.198 0.4 0.4 0.398 0.3 0.2979  0.2953
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H R BT B R AE SR OG- 3 T P v 3, [ Table 3 Extraction time
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] .3 3, R T 1.557 0.438 0.482
P REHIE 1.782 0.563 0.598
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Table 4 Comparison table of extraction errors
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