VRZET AL - Automotive Engineer

BT iRMiERN RIS ETREMERRAME 7

AIAAR  FR
(E L 748 B A BR R B BE L 2 ], TEFH . 110000)

(482 ) X0 BE IR FE Bl 7R 42 42 25 K B e A 32 PR B0 e T8 M S A, DA B P B R TR A2 4 N
FUA3 IR, 4 L — 5 T L PO 000 5 b, o R AT TV VR 2 ) R T AR A L 1 4% R T SR FEL R 5 TR AR HANR
R AR T ) B R I A8 A R O 3 2 Transformer 1 B 1 B AL B2 4 R B AR 5 22, T B L b, L R
ICHEFR AR IR TR HE;/H\W( FIFH XL J 3 042 (BILSTM ) I 4% Xof Jr) 35 o P R AiE 24 7 0 i) A, 184 5 5 B A1 JK 17
N SCRAERE T s BT L SRR I AL (SVM) X Rl RRAE SR A T A0 218, ST I A s e T T i_J\_{}_ﬁjﬂ‘Y
iTWhéﬁﬁ%ﬂiﬁﬁWﬁaF#% /mfhﬁrﬂe”{%‘ﬁﬁlﬁﬁim%ﬁE’Jﬁxﬁl%ﬁ%,/n%?@ﬁ 2T ERAE T A
LT B 7 RIRS” ) T A 2 T

K817 : Transformer-BiLSTM-SVM  HZhiRE #HEMEZ MHEME

FE 42K :U469.72; TP277 HEkFRERD A DOI: 10.20104/j.cnki.1674-6546.20260134

An Early Warning Method for Electric Vehicle Charging Faults Based

on Charging Process Data
Zheng Xutong, Zheng Guo
(State Grid Liaoning Electric Power Co., Ltd. Shenyang Power Supply Company, Shenyang 110000)
[Abstract] To address the limited generalizability of electric—vehicle fault warning caused by large differences among
vehicle models, restricted access to on—board private data and insufficient extraction of temporal features, the paper proposes a
hybrid deep-learning fault-warning model based on grid—side charging—process data. First, model-independent voltage,
current and other time-series data readily collected at charging piles are processed by the Transformer self-attention
mechanism to capture global temporal dependencies and long-range correlations among key components such as batteries and
motors. Scecond, a Bidirectional Long Short—-Term Memory (BiLSTM) network models local temporal features in both directions
to enhance the contextual representation of fault signatures. Finally, a Support Vector Machine (SVM) classifies the fused
features to warn of fault levels during charging. Visualization of attention weights confirms that the model focuses effectively on
fault—sensitive features such as voltage anomalies and abrupt temperature—gradient changes. The results show that the method
enables unobtrusive “inspection while charging” fault warning using the charging process.
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