59 % 459 BIR A2 A (TR Vol. 59 No. 9
2026 4 9 H Engineering Journal of Wuhan University Sept. 2026

DOI:10.14188/.1671-8844.2025.0090 XEHRS: 1671-8844(2026)09-1505-13

E:.F,u Eg}:lzl_ﬂ. ?&E’J:"‘fﬁkk%?éj—tﬁﬁﬁﬁﬁum
O A P A B SR RS W T SRR T

MR R R WL Rk, ERE, G

(1. 22 H W2 fE e H P db & TR O (B, WidE 2RI 4300725 2. i RS 5 A Sk b, widb 2RI 4300725
3. AL ML E LT 1014005 4. L RFHE R S5 HF TR 2#BE, L3 1022065 5. [ W 1L 444 H S8 A
WAL 2 /] AR I BE 2550005 6. H E HL S RFEEFSE BE L AL AT 100192)

FE s B T OGRS T R SR B O R )M T 2o IR R R R R O B i . AR L T IE A8 586 4y
Br T 2 2 WAL 3R 00 384 5 4 o | AR 48 2 850X 8] 1) 23 B2 X (stable interval , SDHTIEER % X (unstable interval , UDHY Bl
MUAER . ZEULHERl b 300 1 TR e X 22 )2 BE ML L 9% 4% B 2 2 #1 (stable interval multilayer stochastic resonance-
extreme learning machine , SIMSR-ELM) B AR T 55 B U AL IR 8 i W7 7 ¥ o # g, % SIMSR-ELM FlHAth 4 R4
Wy vk HEAT B TR RS LG, S5 SR WL BT 4R T ] LUA R TG AR RS B OIS IR Y A R

ISR IR SR IS R I s B X 22 )2 WAL IR 5 0 A 5 A PR 2 2T L 5 B A2

FESES . TP277 XHIRERG:A

Research on feature enhancement and diagnosis method for weak DC
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Abstract: Firstly, a fault simulation model for weak DC arcs in photovoltaic systems is established, and the
influence of multiple factors on the fault characteristics is analyzed. Then, based on orthogonal experiments, the
enhancement characteristics of multilayer stochastic resonance (MSR) are analyzed, and the stochastic
resonance is divided into stable intervals (SI) and unstable intervals (UI) according to the parameter ranges. On

this basis, a fault diagnosis method for weak DC arcs in photovoltaic systems based on stable interval multilayer
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stochastic resonance -

extreme learning machine (SIMSR-ELM) is proposed. Finally, SIMSR-ELM is

compared with four other diagnostic methods, and the results show that the proposed method can effectively

improve the accuracy of fault diagnosis for weak DC arcs in photovoltaic systems.

Key words: weak DC arcs in photovoltaic systems; stable interval multilayer stochastic resonance; fault feature

enhancement; extreme learning machine; fault diagnosis
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Fig.2 Arc current spectrum based on experimental and simulation data
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Table 1 RMSE and R’ values of arc current spectrum
ML /A RMSE/A R*
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8 2.603x10* 0.957
10 2.123x10°* 0.964
12 1.134x10°° 0.982
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