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Fig.1 Modulus maximum contrast diagram
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Tab. 1 Simulation results of MO segment line fault
e B — YW /km By WEE gx AW
KA B/km L L Lo Lus L Len  HE GR/km 22 /km i22%/%
AG 50 49.881 100.129 130.097 49.903 50.122 79.878 49. 907 0.093 0.19
AB 60 59. 905 90.094 120.084 59.916 50. 059 79.941 MO 59.912 0.088 0.15
ABG 70 69. 864 80.136 110.105 69.895 50. 031 79.969 69.921 0. 089 0.11
ABC 80 79.911 70.089 100.112 79.888 50. 101 79.899 79.892 0.108 0.14
£ MO X2k 99. Tk 4b.1=0. 03 s B %] £ 45 x — : ’ 3 : X
5t BT T L D75 1 = 3. 034 2 5.0y = - ) )
3.017 2 s,tp=23.027 5 s,0=2. 935 X 10° m/s. = 0 ] 2 3 4 °
Y B R DLW A5, L, = 50. 247km, Ly = 4 0o TN
80. 186km, Lyr, = 99. 832km, Ly, = 49. 875km, % ; ; 3 i 5
Lpes = 80. 125 km, | Lys — Luge | < 1 km, SToRE A
| Lagr—Les | <21 ks | Loy — Lpgs | <21 km, A, P8 45 506 B 19 /1N i A
[l Bﬁlziﬁmﬂlﬂ%%lz M. %'JFH/J\%IZE’EE% AT Fig.8 The wavelet energy spectrum transformation

FIWT . M SR DA RN 7 Frs 4% I X
N B ) R AT I B RE i A 8 T, B R gl Ak AR
AN/INUE B TS IR AR TR AR, LA M ST
N B /INEE RE B KT N R P g BRI T S il
KA MO B, = b 0 BE 2 00 75 i 85 B R
Lyr=99.753 km,i%2% % 53 m,

40

1000

F7 M ST HRFAT I

Fig. 7 M point power front traveling wave

1500

corresponding to each point

32 2 0 T B B 0 Y B 9 AR = g ) R
2 BN BE A s R T = 0 B P B T U/
TR R 2 = P A A X R 25 AN AT 0. 1504,
3% 2 FTLUAE Y 78 T B e 4 0 e B I o vp s =iy
O P 0 A R R T O P 9 R R ) B

R 3G T RN e IR AW O Xk
T B 2 L MO 2R B 7E 99. Thm b %A W s, 4%
LU= N R W VA N 2, 35 S | IE VRt N B S Y
0.000 341 s,y =0.000 172 s, =0, 000 275 s, %
DPRAT W HEAT /NI AR B, 1158 0~0. 000 400s P11
N T RE RE S . R AR 3 AT LLE L M R
LN RE R F N SR P i L B AR X 5 22
A#Et0.098%

F2 MEEFEXLE

Tab.2 Comparison of fault location method

R SR S X AomilEk A BURIEE MXT =m0 AR
MO B/km S BER/km R2E/% (MNBO/km o 3R/ (MP BO/km $25/% B km 3%/ %
M 70. 15 0.21 69. 860 0.20 69. 90 0.14
N 70 80. 42 0.53 80. 140 0.18 - —  69.920 0.11
P MO 110.36 0.33 - - 110.11 0.10
M 30.08 0.28 29. 801 0.67 29. 69 1. 00
N 30 120. 63 0.53 120. 199 0.17 - —  30.046 0.15
P 150. 86 0.57 - - 150. 32 0.20
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Tab. 3 Simulation results of line fault in O area
BB /P 2E W EROR (L B B 5y B Y% AT
KA B/ km M N P XA E 454 /km 2 /km "/ %
AG 0.309 2 0.018 9 0.058 1 99.612 0.088 0.089
AB 0.259 7 0.009 0 0.035 3 99. 602 0.098 0.098
ABG 0.133 1 0.015 2 0.091 0 MO 99.610 0.090 0. 090
99.7
ABC 0.304 6 0.017 1 0.061 6 99.615 0.085 0. 085
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4 Q:I:Hiii [4] Qin Qiu, Wu N E. A multiple model filtering ap-
=A =]
proach to transmission line fault diagnosis[J]. Control
ST T TR Fh 2 R e B B T 0 Engineering Practice, 2016, 52: 93-102.
e SR B IR 2 0 F SR T R g S p gy L TR BIRRE RGO LG 2K
; N . N BELTD. R E LT R, 2011, 31(13): 106-110.
ARG IR T O 1% 11 e e 5 52 41 500 90 B ] . o |
. . . Shi Shihong., He Benteng., Zhang Wujun. Fault loca-
R 5B A L B B Y B 5 ) A . - iesion Ties
tion for HV three-terminal transmission lines[ J]. Pro-
f—aly NN E= =W 2 2N\ I AR
H = i P A0 0 S K0 AP =00 B R/ 2 4 ceedings of the CSEE. 2011, 31(13); 106-110. (in
0 (AR IR B £3 AT RCH  T  R E Chinesn
Xof ) P 365 S ) S WD R T DU BRORS B . AR O Xl (67 Rz, BGMs. Sk, A BRI T RIZR I
(4 /0N U B i 9 T 3 AR AT S A S A — o PR L AR TR BE R B LT, o R R S, 2010, 38
YL T S H L U A X ) AL o ) B 05 2% R (@) 9-11.
%% 0.19%. ATP/EMTP 1 B #4115 B 45 R 3+ Zhou Xin, Lii Feipeng, Wu Fei, et al. A new fault lo-
EﬁJ&%tﬂE@%ﬁﬁ/ﬁiﬁﬁ{ﬁﬁiﬁiﬁﬁjﬁﬁtPEI’\J?.?ﬂ?,ﬂ cation method for T-connection transmission lines
HE E‘Ji%%ﬂ‘( based on wavelet transform[J]. Power System Protec-
tion and Control, 2010, 38(2): 9-11. (in Chinese)
- " % o L7] B, RACH ., w55, T B 53 e sl B Y
- TR g o R LR L)) I R A
U . . 14,2016, 40(4): 105-107.
(1] T, Mok, FMAZHZIE B MW T 84 350 AH 8 i . o
o ) Chen Xu, Zhu Yongli, Gao Yanfeng. et al. A new
A peE ppL v O BE R L) ], P ML TR 2R 4R, 2016, 36
(10), 2611-2618 fault location algorithm for high-voltage three-terminal
- ’ Bin. I Y Single 1 al fault 1 transmission lines based on fault branch fast identifica-
ang Bin, Lu Yuanyuan. Single terminal fault loca- _ ) ' .
tion to single-line-to-ground fault in T transmission tion [J]. Autorflatlon Olf Eléctrlc Power Systems.
line based on sequenced time session data[ ] ]. Proceed- 2016, 40(4): 105-107. (in Chinese) )
ings of the CSEE, 2016, 36(10); 2611-2618. (in Chi- o1 K- AMAR BABe. AT/ b7 9 B SOR A7 5t
nese) Bim LT PR 3h MR 5 12 i, 2015, 35(5): 866-
[o] h4a5. Bl SRR 4. T 4o 2R B4 4 170 873
WPE T[T ]. Ml 505, 2016, 53(2); 67-72. Liu Xijun, Xiang Linjie, Zhang Suxia. Damage identi-
Han Mingxue, Hu Xitong. Liang Fenggiang. et al. fication of simply supported beam bridges based on
Combined traveling wave location method for T trans- wavelet analysis[J]. Journal of Vibration, Measure-
mission line[]]. Electrical Measurement & Instru- ment & Diagnosis. 2015, 35(5): 866-873. (in Chi-
mentation, 2016, 53(2): 67-72. (in Chinesc) nese)
(3] ERE. KU TR SR T WA (9 20 AU KT e I 03

MEELI]. R A, 2014, 38(4) . 1047-1050.
Wang Zhaolei, Liu Mingguang. Traveling wave fault
location for T transmission line based on solutions of

linear equations[ J]. Power System Technology, 2014,

MR BT Rl 52 W, 2016, 36(1):
11-16.
Peng Chang, Bo Lin, Liu Xiaofeng. Robust wavelet

transform-based kurtogram for the fault diagnostics



M A BTN AR

T TR L e e e 5 00 B

485

(10]

(11]

[12]

[13]

rolling element bearing [ J ]. Journal of Vibration,
Measurement & Diagnosis, 2016, 36(1): 11-16. (in
Chinese)

TKFE . BESCHE. BT /N AT B R R R G r dl R
B2 Wi (I PR30 512 . 2016, 36 (1) 183-
186.

Zhang Dan, Sui Wentao. Fault diagnosis of bearings
based on baby wavelet deployment and coefficients in-
tegration[ J]. Journal of Vibration, Measurement &
Diagnosis, 2016, 36(1): 183-186. (in Chinese)
Choudhury A, Paliwal D. Application of frequency B-
spline wavelets for detection of defects in rolling bear-
ings[J]. Procedia Engineering, 2016, 144 289-296.
Mookiah M R K, Acharya U R, Lim C M, et al. Data
mining technique for automated diagnosis of glaucoma
using higher order spectra and wavelet energy features
[J]. Knowledge-Based Systems, 2012, 33. 73-82.
kAR, sk, AR, % N EMD ROUGE 247
B R4S AR S IO B [T ], HRgh Ik 52 . 2017,
37(2) . 338-343.

Jiang Yonghua, Li Ronggiang, Jiao Weidong., et al.
Feature extraction method based on empirical mode de-
composition and bispectrum analysis[J]. Journal of
Vibration, Measurement & Diagnosis, 2017, 37(2).
338-343. (in Chinese)

(147 BB, HBEHE, 45 2%, 45, 2T /NECRE R 2 50 X

[1

-

o

IRV 57 MR AE LT, B8l K 52 W, 2014, 34
(1), 147-152.

Zhao Xinguang, Gan Xiaoye, Gu Quan, et al. Crack
fault feature of wind turbine blade based on wavelet
energy spectrum coefficient[ J]. Journal of Vibration,
Measurement & Diagnosis, 2014, 34 (1) 147-152.

(in Chinese)

1 B, BRI, BiOLER, S BTN AR A i RO S

2% R T ORRUN s RS LT D il 5 4R, 2014,
51(12): 35-39.

Li Xiaobin, Zhao Dongyang, Zhong Guanggiang, et
al. Identification method of lightning fault for trans-
mission lines based on wavelet energy spectrum[]J]. E-

lectrical Measurement &. Instrumentation, 2014, 51

(12): 35-39. (in Chinese)

E—1EHE® N LM, &, 1965 4 2 J]
A HUR . RIS TS O R
MIESE LR R & %% ( Continuous hand
gesture recognition using valley circle
and Hu' s moments) ({ Measurement )
2016, Vol. 84) & 3,

E-mail : wangm (@ xust. edu. cn

IR J1IIE VIR STIIE TS QIR SUIE STIE STIR SUIIE SHIIR SHIIE SHIR SR SUIR SUIIE SHHIR SHIIE SUIR SIS SVIR SUIIE SHHIE SHIIE SUIR JTIE TR SUIIE SHIE SUIIE SUIR JTIIE VIR SUIIE SHIR IR SHUR JTIIE ST SUIIE SHIE STIE SUIR J11IE SV SUIIE SHIR S1IIE SHIR 411

XRILIT B (#3512 B )

CHR 3l K5 12 185 el Tl A SR A8 1 0 s U O 2 A 2 ] e A ML B T o B AR 0t 5 2 R
A I MR 2l | Bl A I 1 R B 2 W R T ) R I R B R I DL BRI . TR E A
LR )i 15 2 W o R 9 3l A5 B L D7 vk R T BRI S S S D5 THT 9 1 AR SCRR S 2 4% 5 56 00 18
TR OB BT 7 2 R AR SRR A5 5 2 A B Ak B 2 MO S 2 T L R AT SR A BT
VAR 1IN i a0 e R Bl A T e T E
A EI Compendex Hidh 22 Y053 30 TR rp SCRZCo 383 1 XCH T B 38 XA R AR B A 5E fir 30 J6. 42
4F 180 Jh. WY I AR AR » WO AEAS R FPE 25 26T i MR B

S b bk - B BT A 29 5
f£ 1. (025)84893332

Mp B 2 f - 210016

E-mail : qchen@nuaa. edu. cn

H1 3 : (025)84893332
W4k http: // zdes. nuaa. edu. cn



486 & .0 X 5 2 W %38 &




