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Impedance-traveling wave assembled algorithm of one-terminal fault location for transmission lines

ZHENG Xiu-yu', DING Jian-yong', HUANG Na?
(1. Wuhan University, Wuhan 430072, China; 2.Wuhan Electric Power Technical College, Wuhan 430079, China)

Abstract:
impedance-traveling wave assembled algorithm, which combines measurement impedance method with traveling wave method, is

In order to advance the reliability and accuracy of one-terminal fault location for transmission lines, an

presented. It uses method based on measurement impedance to calculate roughly fault distance. Then, time regions of reflected waves
from fault point and opposite bus to detective bus are confirmed respectively through the distance. Finally, exact time of reflected
wave from fault point and that of reflected wave from opposite bus to detective bus are identified respectively in corresponding
regions, and fault location is implemented according to the results detected. It has complementarities of both methods, because
measurement impedance method guarantees reliability and traveling wave method improves accuracy. The simulation has proved that

the assembled algorithm proposed is correct.
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Fig.1 Fault diagram of three-phase power system
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Fig.2 Diagram of fault traveling wave propagation
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AT T AN IR K 300 km HL T Z54% 500 kV T4
50 Hz 7 BLREAY Canf&l 1 v ). i % P A% A
RBIIHAT B, EHT LR, W5 . 2k
ZH: WA TE, [H6E 45.7 cm, AMEARN 4.07
cm, WA 1.11 em, B HPAS 0.032 4 Q/km,
AR £6.096 m . 0m, T EFHE K 29.65 m.
33.77 m F129.65 m; PARLIREH L35 50 3Lk, I
HieN 098 cm, HHFHA1.621 6 Q/km, K}
BEE O 439319 m, HEEFEEN 39.06 m; AHL[A
HuH B 100 Q/m oo HIZR B S Boar LU R A
EMTPWorks 1515 2T L ALHF] 50 Hz XV
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Tab.1 Velocity of aerial mode traveling wave
fIMHz 0.25 0.50 1.00 2.00

v/(10°km +s) | 2.9777 29782 2978 6 29789

F 2 50 Hz N RKIRIEF. EFESH

Tab.2 Line parameters of positive/zero sequence corresponding

to 50 Hz
rn/Q I,/mH ci/uF 1o/ Q lo/mH co/ L F
0.017056 | 0.92169 | 0.01254 | 0.15538 | 3.7597 | 0.006 61

e P i L 28 % T 48 K 22 g 5 2 B AH 2 b
B, 10 LR e 9 e BELAE G LR R, 2
BHPTIEA AR K25 . Ak, N1 AR REZE M
9100 km 4b2t 30 Q by HIBH R A A AHHE RS %

A e ik e T

WERFESIE N 10 kHz, KA 10 ST,
MBI HUNT, REE A AHHU: SO, R
BEZE M b A M. FIRAIR PR, B, SR
SEIEHR AT AL AR T G (1D TS REER
2 x =96.296 km . H{ 0.25~2 MHz FB ()71 id
v=2.97835x10"km/s A#ERH, HX (2) 153
t,=323.32 pus~ 1, = 646.64 pus M =100.73 ps .

W E M2 0 ms 4b, SRAESE Jy 2 MHz,
KAE 0.5 DNTHE . RAE=AH BV, R HBEATH
FRAZ RN 3BT CUtl 3 BT ), ARHEASEAR KA 3k
W2 ¢ =336.0 ps, JFHAE (777.68, 118.60) A
(1424.32, 1827.24) JaH ] 73 ksl £, =1007.5 ps
e, =1679.0 ps o H3X () TFHAGH], =025 ps,
v'=2.9784x10" km/s, x'=100.000 km ; iz, (6)
AR, =025 ps, x'=99.998 km ; H(®) I
3El¢, =0.115 ps, x'=100.004 km .
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Fig.3 Wavelet analysis
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Tab.3 Results of fault location when single phase-to-ground faults occur

WBRBE RS Am | PR/ Q) | WUREHSUERAm | B POER % AT BE/km TP % /m
3 29.654 0.115 29.932 (1) 68
30 30 28.929 0.357 30.015 (r&t3) 15
300 23.003 2.332 30.013 (£3) 13
3 97.925 0.692 99.975 (& 1) 25
100 30 96.296 1.235 100.000 (5,& t3) 0
300 91.648 2.784 99.950 (H& 13) 50
3 193.400 2.200 200.042 (H& 13) 42
200 30 192.900 2.367 199.930 (& 13) 70
300 189.430 3.523 200.080 (13) 80
3 260.270 3.243 270.070 (& 13) 70
270 30 259.510 3.497 269.960 (5& 13) 40
300 257.970 4.010 269.990 (13) 10
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