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Fig.1 Diagram of UAHT line and tower simulation model
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Table 1 Fault location errors of single-
end traveling wave method in UTL

SRR km EAVIRZE/ % || WOk EIRZE/ %
10 0.052 180 0.34
60 0.13 240 0.47
120 0.26
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Fig.3 Curve of d, level detailed reconstruction

coefficients when the fault is 100 km
and 240 km from A point

2.2 X W am AT iR BE BY 2 0
XA TR B A BEAR T ] TR 3
x=[L+ (T, -Ty,v]/2 (10)
TV Ty 00 Bl o 4R 1 i A SR i B Az U
PN TICE Pk B 2K 2] o
DA B TEA T B RN X i A 9 000 P P S W, DB
BILEK o 100 km A0, EFR 100 km AR, B
£ 1500 km ko HoAp, S Y 300 Q, kR
i 100, ERERAL TR DT ELAS RN 2 FioR,
F2 FHEKEBIHITEMNERE
Table 2 Fault location errors of double-
end traveling wave method in UTL

WOREE S /km ELIREE/% || WREEESkm IR %
50 — 800 0.37
100 2.11 900 0.32
200 1.25 1000 0.29
300 0.87 1100 0.24
400 0.63 1200 0.18
500 0.54 1300 0.16
600 0.48 1400 0.12
700 0.41 1500 0.01
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Fig.4 Curve of d, level detailed reconstruction
coefficients when the fault is far from B point
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Fig.5 Flow chart of the fault location
scheme for UTLs

G, TELR R P R £ C, 2R % K AR i e
Jei s € DA A R A AT AR A W e e A A
TARHEHTF BOd 2t Ja 2 Bro BBl & AR 7E R~

B AW 1 s A SR T BB AN B 56 2 AT I D
S, A5 AR I U8 B I 67 11 B o e B S N, A A
AT 2 ATk B A I 2, R e i R A T
B0 5 55 D) 35, BH 0 5 A5 I A B T R A,
FHA S C SATI Ik B3k i 21, SR W i 2F
FImeReilie o MW b & A AE 5 2 Bt B )y 6 5
TP Bk B & AR bR — B

RNy G eI C A 2 A
TAT U AL A I AT A BE S, SR s N B R R AT
U2 P 3 T 38t Sk L 0 A G ) B %) AS R S )
LUK B AN s % A 45 4 1 T BE S 22 i T
R — M A B . TR, AT A
T I, R P R IR A T B AR, RE AR
VR S BT B R A X B . R, T 0 Sk 4G
AT I A AIATI 3 oy WA, AR o0 et R el A 2%
8 4 BBk A,
3.1 ETFHEBRER TSR EHE

BAFH B b R (R L BE S 300 Q, WIAH £ R
10°) A e LR T2 BN 2 Bt (43 BI#E p A, €
500 km) , i C A0 HL AT I U Sk AR S An &l 6 i
TNo A T, 53 5 R e A AE T B RS > B
A AR R AT I B RS L6 AL, X
2AMESINEAE S HZ AT ARG, MifE S S2ZE
Gy ETE, A BILT REER R EI

6%»47Q
500F —1,
400
< s
£ 300
Elg
200
100
0
79.9 80.0 80.1 80.2 80.3

t/ms

E6 #HEREEARREMPR CHBRRITRKEKES
Fig.6 Current wavefront signals at C when the fault
occurs in the first and second half of the UTL
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Fig.7 Flow chart of determining the polarity
of the wave front signal
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Table 3 Fault location errors under different conditions

E/%

10° 90° 180° 270°

95 dB 115 dB 95 dB 115 dB 95 dB 115 dB 95 dB 115 dB
10 031 0.28 0.29 0.26 029 0.27 029 0.27
50 029 0.28 0.28 0.27 0.29 028 0.28 0.28
100 0.29 0.28 0.26 0.25 0.29 0.28 0.29 0.28
200 0.24 0.22 0.21 0.21 023 0.21 0.21 0.20
300 0.13 0.11 0.11 0.11 0.12 0.10 0.11 0.09
400 0.06 0.05 0.04 0.04 0.06 0.04 0.05 0.04
500 0.11 0.09 0.01 0.01 0.10 0.09 0.04 0.02
600 0.06 0.05 0.04 0.03 0.05 0.04 0.04 0.03
700 0.13 0.11 0.10 0.10 0.12 0.11 0.11 0.11
800 0.06 0.05 0.06 0.05 0.06 0.05 0.06 0.06
900 0.03 0.02 0.02 0.02 0.03 0.03 0.03 0.02
1000 0.02 0.01 0.008 0.007 0.01 0.01 0.009 0.07
1100 0.08 0.08 0.04 0.03 0.08 0.07 0.04 0.03
1200 0.09 0.08 0.05 0.04 0.09 0.08 0.06 0.05
1300 0.10 0.09 0.07 0.06 0.09 0.09 0.08 0.06
1400 0.13 0.11 0.11 0.11 0.12 0.12 0.11 0.11
1500 0.16 0.14 0.14 0.13 0.15 0.15 0.15 0.14
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Table 4 Fault location results with
different tuned networks

PERIZE KRR S km MR 522/ %
10 0.280
A 1 500 0.001
2990 0.270
10 0.280
T 1 500 0.001
2990 0.290
10 0.290
Cigaginl 1500 0.001
2990 0.280
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Table 5 Fault location results with
different load conditions
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Table 6 Comparison with current
traveling wave methods
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Travelling wave propagation characteristics and fault location

of half-wavelength transmission lines
PENG Nan', CHENG Zhenhe®, CUI Yu®, CHEN Xuan®*, LIANG Rui'
(1. School of Electrical and Power Engineering, China University of Mining and Technology , Xuzhou 221116,
China;?2. State Grid Lianyungang Power Supply Company of Jiangsu Electric Power Co.,Ltd.,

Lianyungang 222004, China;3. State Grid Jiangsu Electric Power Co.,Ltd., Nanjing 210024, China ;

4. State Grid Jiangsu Electric Power Co.,Ltd. Maintaince Branch Company,Nanjing 211102, China)
Abstract : To explore the applicability of traveling wave fault location in half-wavelength transmission line (UTL) , based on the
amplitude attenuation feature and the reflection and refraction characteristics of the travelling waves, the critical fault distance
within which the single-end traveling wave method can be applied is estimated. Then, the impacts of traveling wave distortion
on traditional traveling wave fault location in the UTL are investigated, and a novel fault location scheme applicable to UTL is
proposed. In the scheme, an additional measuring point is mounted in the middle of the line, and the polarity of the current
traveling wave at the point is used to detect the fault section. The single-end or double-end traveling wave method is selected to
pinpoint the fault in the determined fault section. An UTL simulation model is constructed by PSCAD/EMTDC and various fault
simulations are conducted. The results indicate that the critical fault distance for single-end fault location is about 100 ~240 km.
The proposed scheme eliminates the dead zone of fault location and shows high accuracy. In addition, the fault condition,
tuning network, and load condition barely have any impact on the scheme, which demonstrates its high reliability.
Keywords : traveling wave dispersion; wave head distortion; waveform polarity ; traveling wave fault location; half-waveleng-

th transmission
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