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Fig.1 Simplified model of line current differential protection
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Fig.2 Diagram of current waveforms and Hausdorff distance
under internal and external faults
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Fig.3 Operating characteristics diagram of self-adaptive

differential protection scheme
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Fig.4 Operating characteristics of self-adaptive differential
protection scheme under internal and external faults
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Fig.5 Waveforms of currents under external fault with
CT saturation

MRYEE S Al A1, 2 CT &A= A TR AR B Al A0 AT
HALAR 1 L OB P A S TR AR g e A | I AR
TR0 2 A st 28 R T 5 0 A I R I 7 A AR
25, —BAEOT , B & A2 CT IS 20—
BERHE]) (— AN T 174 AR | 7 BERst 1]
CT REME IEAAL AR R f I, WL 5 (a) BT, 4RI,
MR R CT Wk f 3t K}, CT nl BB 76 i b &
A S 5 ms B IE A GRBEAR AR RS W B 5 (b) f
MRo RTECNBRAY CT WA, TS 5 ms
I, -1, 5 540 X A0 5B % T8 45 AE — 2, ik
H(L,,-1,) ¥3E5/N RBPEK(8) , LT i sl E Rt
HHZE UL 4(b) o TXF T4 R P E PR 9 CT 1A,
RS 5 ms N -1, B B = A AR SR 10 A &
S5(b) Al IE e H(L,, -1,) WE/NF 1, (B
I, WIWRAE)  ARYE=N(7) WIS REF(H (L, ,-1,) ) ¥
KT 172, HOLEhVE R i ok 4b F 18 4 (a) 5 (b)
s Bl 2Z 18], ELSE 0w 1) T 4(b) .

P L AT UL, 7 AR X AR H AR CT 4R R
SR AR SO 22 Sh AR 7 S0 1 38 N b S K B



@ & 0 8 % w it %

%39%

FBUIIERZE SR AP B X 38 2k X A [ 2 b
072 HIHERE S 58 2 S CT R EER AN IE O, JF
TE CT TRBEARURN H 37 5% Tt B fe KRR B AR kAR 3 1Y
A,

o ZAR IR FE R AE X R AERE CT 1 AT
TEOL BT R 46 B B, CT 475 RE LE i 1% 722 5
HLAL , TR S (R P S L AT AR S B 2.1 5 e iy
Y X B A B R i ) H (I, —1,) R, AR
W= (7) ((8) WIS RE f(H(T, , ~1,)) V%N, 3
VERRMEHEE — oK AR, aifE X AR R, Wik 4
(a) Fron, Mei, A3 B 22 sh PR F a0 B B
MY R, FREAT UL Y% AR X P R B T B R4
IR RS PRAE AT (I ERA S0 , AR5 CT WA,
32 XASHEHE

LRI AR X N AR 4 S R b R I B
L BH A 3G e R A e HP N L T, T
A 22 20728 /0N B 2w R D IR IR) AR B 15 50 IR
HY T AR AN I ., A% 8 14 22 3 O B H i Tl e
AEIEH BT,

T 6 Sy 2 A DX A ey ok 98 s OEL 5 s s 7 00 b, 3 38
TEnER, A =1 s B F, 4 & A X Nl
Wit o 8 P BEL A 3G O A B Pl T S L T, S
=1, ) Hausdorff 25 {5 6 32 W s/, S% im0 i 2
(7) W Apnifefl” P20 H (I, , —1,) 550 I
(EAERTAL R SO H 3 R 8 A(H (T, -1) ) BYZS
AR FEAS K, W] ORI AERAR A KT, O Bl R X AT 98
Bk, 0L, ETF Hausdorff JB BB H & b 2 3
PRAP 7 AN 32 5 o HL T /N B S ), RE A A IX N
RELIAC B 0 55 100 T i KR B b v 22 sh AR 1) R e

10.99 1.00 1.01 1.02

B o6 ZEXMNSHEMFERKBRER
Fig.6 Current waveforms under internal high-resistance fault
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Fig.7 Current waveforms under internal fault
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Fig.8 Operating characteristics diagram of self-adaptive
differential protection scheme
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Fig.9 Operating characteristics diagram of self-adaptive
differential protection scheme
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Fig.11 Operating characteristics diagram of self-adaptive

differential protection scheme
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Early thermal fault warning strategy of high voltage switch cabinet and its application

HUANG Xinbo' ,XUE Zhipeng' , TIAN Yi',JIANG Botao' ,CHEN Li>
(1. College of Electronics and Information, Xi’an Polytechnic University,, Xi’an 710048, China;
2. Xi’an Xiangteng Microelectronics Technology Co.,Ltd.,Xi’an 710068, China)

Abstract ; Based on the time-domain diversity of thermal faults of high voltage switch cabinet,an improved combined
weight similarity day method is proposed for long-term failure prediction, while an improved equivalent resistance
model is established for real-time fault prediction. The improved combined weight similarity day method adopts the
entropy weight method and order relationship analysis method to complete the calculation of similar days and the al-
location of weight coefficients, which avoids the irrationality problem of similar day calculation and effectively im-
proves the prediction accuracy. The improved equivalent resistance model is embedded with the dynamic threshold
algorithm and spatial correlation analysis method to deal with the singularity data processing and feature extraction,
which makes the fault signal analysis more accurate. The experimental results show that the proposed method and
model can effectively predict the overall trend of faulty development in the early stage of current carrying faults with
high accuracy.
Key words: high voltage switch cabinet;thermal fault;spatial correlation analysis method ; entropy weight method ;
similar day ; equivalent resistance
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Self-adaptive differential protection scheme for transmission line
based on Hausdorff distance algorithm
LI Yiquan',WU Ziliang' , WANG Feng' ,ZENG Genghui' ,CHEN Zhiguang' ,LUO Yuesheng' ,ZHU Xiaotong’
(1. Key Laboratory for Protective Relaying Real Time Digital Simulation of Guangdong Power Grid,
Controlling and Dispatching Center of Guangdong Power Grid, Guangzhou 510600, China;
2. NR Engineering Co.,Ltd.,Nanjing 211102, China)
Abstract ; In order to improve the speed , sensitivity and security of the traditional current differential protection at the
same time,a self-adaptive line differential protection scheme based on Hausdorff distance algorithm is proposed. The
Hausdorff distance algorithm is utilized to calculate the current on both sides of the transmission line in real time and
short window. On this basis, the restraint coefficient of differential protection is regulated to enhance the tolerance ca-
pability of fault resistance and the current transformer saturation,which has the advantages of self-adaption and free-
setting. The simulation tests based on PSCAD verify the feasibility and superiority of the proposed scheme.
Key words  self-adaption ; differential protection; relay protection; Hausdorff distance ; high-resistance fault; current

transformer saturation ; free-setting



