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Fault detection approach of overvoltage in neutral grounded system based on negative-selection algorithm

LIU Fan, ZENG Hong, XU An, LIU Ping, NIE Hong-yu, GAN De-gang
(Sichuan Electrical Test and Research Institute, Chengdu 610072, China)

Abstract: The main task of an immune system is to detect and eliminate the non-self materials called antigens such as virus and
cancer cells which come from inside and outside of the living system. A negative selection algorithm proposed is able to detect any
change, which is inspired by the negative selection mechanism of an immune system. Combined with the ferroresonance over voltage
in neutral grounded system, the research of negative selection algorithm indicates that it is suitable for the fault diagnosis of the
system. The case also displays that the algorithm could identify the types of the ferroresonance over voltage and response the severity

level of the over voltage.
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Fig.1 The map of two stage abnormality




XM, % REEFEEEREOETRT B IEE S 00T N AR A -25-

B, AR R KSR RN r BT
Ry 88 SR T B o DO SRR A2 0 ) I RO RR T AR 4R
s %, %XEA—~FRHXR. A
IR B SRR 4200 r B AR R R AT d X
BSBREEN r N NSERERNXEZ
X, EXBHHREXR. BHEL, —HRHE
R385 A 2 I OSSR AT AT A Y
X, “ERFRNETEENXBEE=4FFE
RS PTEERE, KR, RERRTETHN
BUB A, BRIAT LUR R e
f,(x)=max{l3d, € D,xe d,,le I(d))}

Refr 1(d,) WIS & MR HBL,

3 HMB/OmESHL

FEAH RS SD, FARNSEAGR
R CERS s, AT ESHH R DM S
S AAHULACHIRIBU 3548 R, WIIEHEAR4UCACHEN.
HR 4y ICHEHEN R 2 B B DS g AR A
PR 2 BILE, XFPILER T EER AT O
RS EERD

EL A AR AR, E AR R PN
MEBPTHKEE: BERAGRSAEER A
DA BB SR, HRERNEE
ek 28 AR B ER B K.

XE, FEHACEETHEAHLERNATER
RUEREE Ro» M Ro HBENLILFE T M I 4S5 R,
HEMWHEERS 5 OSE T R KEMIE L X
Fo KSR BEARYE L b e B A B

R PRI S S B R B AR A2
[ fy B AR T R AR DTS, MRABULAC S RXS R AT
AEMEE, BRFORNBER. FRELERA
B R, R RA PSS T SR R BB A
BSR4 S LA SUR

4 hESHEN RS BB OB AR 4 AT

AR S EEEREAN 110kV.220kV B H
Witk b, EFREERAEMIHEL RS, B2 2
WA K. PT 2O MW BN, B PT
R FpARgkt BT . 2R A K AR R T R R
FBUE KRB . CB, N BHIXKT 2 2%, CB, #1CB,
HERBEUTER RS, MM ONBERENEEE. 8
PA DS FFEEHIR & AR TI I, PT,, PT, AR SR
KEELREEPT. T, M T,y HEES. KEK

il 1 i AR s 2% 1 IR B 5% R R 15 ) 1] 3% £E 17 PR
&, BMRESAEEREIRE .

B 2 iR rRER ARG E

Fig.2 Typical configuration of substations prone to

ferroresonance
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Fig.3 The abnormality curve of BF ferroresonance

over voltage
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Fig.4 The abnormality curve of HF ferroresonance

over voltage
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Fig.5 The abnormality curve of frequency division

ferroresonance over voltage
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