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Study on blocking algorithm of traveling wave fault location

CUI Liu"?, LI Shuyong" %, GUO Qi" %, HUANG Libin"?
(1. State Key Laboratory of HVDC, China Southern Power Grid Electric Power Research Institute,
Guangzhou 510663, China; 2. CSG Key Laboratory for Power System Simulation, China
Southern Power Grid Electric Power Research Institute, Guangzhou 510663, China)

Abstract: In order to obtain an appropriate blocking algorithm of double terminal travelling wave fault location, so that it can
block the subsequent catadioptric wave and open the fault location algorithm as soon as possible, this paper analyzes the
refraction and reflection of the traveling wave on the line. It analyzes all kinds of the current reflection and refraction
coefficients at surge impedance discontinuous point, and calculates the time-amplitude relationship between the initial wave
front and the subsequent catadioptric wave front in the internal fault, forward external fault and reverse external fault. It
provides an appropriate blocking algorithm: block the fault location in 5 ms after fault occurring, block the wave front that
greater than 60% initial wave front in 5~40 ms, and open fault location after 40 ms. At last, the EMTP simulation proves the
effectiveness of the blocking algorithm.

This work is supported by Key Technology Project of China Southern Power Grid “Development of High Precision
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Fig. 1 A typical fault traveling wave and its wavelet

transform modulus maximum
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Fig. 2 Schematic diagram of the blocking strategy
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Fig. 4 Catadioptric phenomenon of the internal fault
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Table 2 Subsequent catadioptric wave at internal fault
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Fig. 5 Catadioptric phenomenon of the forward external fault
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Fig. 7 Catadioptric phenomenon of the distance line

155 5 B Sk A B A7) 4 95 Sk B BE A
KOWIR.

I
kfar = ?m = amnanmﬂi (9)

HRAG B KA, AR 7 R AR A A, BRI
Bi=1o 2.1 F4HTa 50, i 25 o A H
PIAE S 11 2R REER AL,

k

47 7
far amnanm = ﬁ < 1 (10)
m+ n

Y HAY Z,=Z, 0, kp=1o BUBRARDI & 24
BN G TS BT BES I h o S RELR H RF 2 i
PR 2R 2R B DR PHPTARSS, 75 I Mz A A% S 1) 5 8238 /)N
THIED, ST R, JREtp b . )
100 BL T 43 B B8 0 5 BT (1) J LA 2 %

3.5 BFEE

i LA B AT, B 2Rk S HHIE 3.1—3.3
AR T, A S e T R . XL
B 28U S B IR R E 2 A 2 A5 T e LR R o
HUBH L 292.6 km/ms,  PLERSCZRHE 500 km k45
HATUHEL, 25 B ZRPSK AR )4



-134 - ® LRGP B R

t=2X500
292.6

B2k KB 4 500 km I, HFEBR#E 3.42 ms
R AT i B K 9 SO R k. IX—BEA ki K
DR INTTAR R o 5 RSB — B B, 4 Ty #4584 5 ms.

HEEEA C FATH:, B RN 0.60 IXFIFH
HHIIAE P A Rt SR A B U BHTUAR 22 4 5, BBk
BT 5 4 UL RN, SR, DL R R
BULTFATTREH I, Wk 352 60%.

Ty [P e AR RN S B AT I AR AP B e 7R AT O
PR L, T, 485 4 40 ms.

FEIXFEIIBEE T, B s R AR AR 2R
UK 5 ms J, HORA a3 S KT 55—
WIEIE L) 60%, B AT As il 31 .

PR AT U Sk R R /N B A ) 55 S AT O o
PLEANFI S DA T 43 BT v 5 B — kb R AR A
90°, HIUHYESKIRAE A Amp, W) H E MY UEDE K
T 0.64mp [ UK M B Y RT Bl A I B .
arcsin(0.6)=36.9° , JUELEE YRR A KT 36.9°
R AT AT I £ o

4 HESH

T S S B (1 I FH SRR A X P i
IR en Bk G 5, TFWnZ k. XA T
it FIF RGN EE S, AT ] BE RS0 380 T 126 2 5
VT4 LR AR AT e M EE 25 5, HGX A5 S 0
LR A, KT SR R L SR R N P 45 TR TE 2 i

PAT  U B 285 SRAT 5200 (1155 Ot BIAE R A= X 4
e ) P A X P R . S SO B Y o i
P SIS IR A A TG e, AT I A AT
REZh AN IEMISZE B, PR AR AT REME HELAE 3.2
AT 3.3 VMR DL . LR BUS i X A
BT 3 HT o

76 EMTP Wi, Rl 8.

=3.42 ms (11)

- 4k
g L 22 M 23 N B
%L F, L R Z F, 4
8 MERGZTERE

Fig. 8 Schematic diagram of the simulation system
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