264 AW
2025 4 4 H

B S KA

Electrical Engineering

Vol.26 No.4
Apr. 2025

E T B F Bi&E R 77 7A R BC B W 5 PR 1% e A pe

F ) AR 2

WERFE REFH

(BHELHRFEL LR T HELILLE (BNAFERITAEEAHFER), @M 350108)

WE HHESHHE (HIF) WSRO REERNELS 5 FXEERE, 53HIF HNEERK
K. AAHREEATE T AT 0 QBFESATAN, 8 UGB HIF A 0 of 584 fo bl i,
KT, RAXEE—FEFEEN HIF R RER . §5, FRERENE T 83386 KT K
WINGE; R, FERNBRERANE, AATKHENSFITEBEHRET (GRU) BA, FHEA
EHMmb:, %5, $HEAEMEMERY GRU RSk ) — N4 SH A 4T HIF o, &
PSCAD/EMTDC {5 E-F & 1 U3K 4 R & ¥, A< SC BT 4% HIF A JUBE A g 46 00 of 7% 2 77 DL3K 3 99.13%,
ELA I AR * T i E E O AR E T £ 37.52%. AX FiEESEREEKEE T HIF &
MEg e, FBRMT A KA N5 B EN R,

FEE: RN ERG WREEN; HEEHEE (HIF);, o854 # (VMD)

Sequence-adaptive high impedance fault detection model
LIN Xiwen LIN Jianxin

(Fujian Key Laboratory of New Energy Generation and Power Conversion

(College of Electrical Engineering and Automation, Fuzhou University), Fuzhou 350108)

Abstract

amplitude and they can be easily confused with switching events. Existing HIF detection methods

High impedance fault (HIF) is difficult to detect because of the low fault current

mainly rely on fixed time-window data. However, a fixed decision time often fails to balance the
accuracy and speed of HIF detection. Thus, a sequence-adaptive HIF detection model is proposed in this
paper. Firstly, zero-sequence current data of the faulty feeder are processed into variable-length training
set. Then, a gated recurrent unit (GRU) model is trained based on variable-length data and cost-sensitive
coefficient method to construct biased models. Two GRU models with opposite propensities are
combined into an evaluation model. The test results on the PSCAD/EMTDC simulation platform show
that the detection accuracy rate of this proposed model can reach 99.13%, and the detection speed is
improved by at least 37.52% compared to the fixed time-window method. Delayed decision-making
improves the accuracy of HIF detection and reduces the risk of harm.

Keywords: cost-sensitive; sequence-adaptive; high impedance fault (HIF); variational mode
decomposition (VMD)
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