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Detection Approach of Abnormal Discharges Based on
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Abstract: On the basis of radiation spectral characteristics of insulation abnormal discharges, a dual-spectral
discharge detection method was proposed. The differences of spectral distribution characteristics under corona
discharge, spark discharge, and arc discharge were obtained through experiments, and a dual-spectral sensor based
on solid avalanche array was developed. The evolutional relationship between the dual-spectral characteristics and
discharge energy was studied using this sensor, and then the discharge hazard quantification criteria based on dual-
spectral intensity ratio was summarized. The results show that the light radiation under three kinds of discharge
modes has a certain polarity effect. There is a strong correlation between the dual-spectral intensity ratio and the
discharge intensity, and there is almost no intersection for the variation range of dual-spectral ratio of low-energy
discharge and high-energy discharge, which can be used as an effective criterion to judge partial discharge or arc
discharge, and provide a new approach for the optical monitoring and diagnosis of abnormal discharges in
equipment.
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Fig.1 Discharge photoelectricity

experimental setup and system
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Fig.2 Principle of dual-spectral discharge sensor
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Fig.3 Dual-spectral optical pulses signals and

current pulse signals of partial discharge
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Fig.4 Spectra distribution and intensity variance

under three discharge modes
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Tab.2 Optical parameters of spectral filter lens
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Fig.5 Spectral response curves of dual-spectral sensor
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Fig.6 Phase-resolved statistics of corona discharge
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Fig.7 Phase-resolved statistics of spark discharge

M7 AT BAE H 6T KA TR, 1 £ ok
ik v FEE AR P 250 R A0 5 T 2 JE (R TR e ik o
iR JEE 3 A 0 B KT Bl A B TR e Bk ok R L 1H
oA TEARFEAEARAL . 3 — 25 20 B o] 2, i 1k
IR SOEEFIR SO Ve oLl Ra =l b | O N
o ARG RRY, KR 1 X B bk b S T HEE
P55 R A E I 2 S, R P A S R ROk
ik e B A T AN 1 R P ) 2 A B E e R
51 e 291 1) 1 I8

SR 1] it FEL ST FL 1 PR RO 3545 5 i P 8 B
MBS T LA, 6 17 it Fb I 80 P, 119 ' s S 2

S i T LR R AT KR T 5 I L e T S B 0
PEAZAL o £ AL A ST AL RE 11 52 ) R G 4
56 J5E L ACAH 2, o6 U TR0 S o U R I e 1 T
P 8 AR it B8 WA PP A3 DA, SO0 T F 4 B o 88 22 i
FH EE e B A H R B A TR
DN

P eI

0 20 40 60 80 100
i &) /ms

Es HIIHEERN THRALILEES

Fig.8 Dual-spectral signals of arc discharge mode
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Fig.9 Dual-spectral evolution characteristics under

different discharge modes
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