E3MEESH
2014 £ 5 A

HE P12 TRV T A SRBBUA1T) B St B U 7%

B AKX, E M REA
(RXKF BATREFR, M KX 430072)

Vol.34 No.5
May 2014

% 2 & % iR S

Electric Power Automation Equipment

WE. BT A TRFMAAITHK A RINE G L am3 3675 & & 5K FIR 78K 25 A 8 &k it
TR 1R E A RMEE RS BB ART 4 ML EP 0 £ A RIMFAeEAL AR 7 IR F AL R A A
FIR BR B AT BE LA ETHERE, RERANRT S MAEHAIRTR T A RAFMAIF LT HE
JE® . EMTP 324 MATLAB ¥945 A4 R AW #Z 5 2 A ARGHMEFEfRTERE AARSE R M #K

e KA R ¥ ESE B 0GR

KEEWR. WE &R, WEMNE, ARME, RTHM, FIR B, 4k

FESES. ™™ 77 X ERERIAS . A

0 35

B 25 HL 7 3R G BB ke b K v T O S
HLAS B BOR B Z RN, 2358 ARKE AN
RS WS R G0 5 S A5 Rl A R ) S I R
Ay o e HE 83 T B A R 4 R PR ) R el
EEME ONIE SREA R TR Z ke, Hdhz
JO7 FH AR 2 i 487 25 AT Ik ) B O 9k -8 %K T
PR B & AR MR Ar (B 5 2 a3 U FL BH R AT £
I B | HCXE o 7 T G R AT e sk

20 22 70 4510 Swift A& B £k B 2 i hy BEAE
H% T | R I A I A e R AL P R
Oy S I AR O R SCHR[9- 15 ]7E SCHk
(8RR XX — IR AT TIRA MBS 2 T
F AT B 3 A SRS A T SR 52 7 9 7 i, e T
REBH BRI 5170 A RPIR LR S
R — A B AT IE 3 AR R £
SE VT R S B T LA v R b A B U 04T I E
SRATRAA , SCHK [ 13 )R FH 5 ol B ik A5 5 (DFT) X
R A 35 B AT o3 BT (B Z BT DFT 40 BF % %7
AR 7 I A B AR i R e R A
B | 3 AR EARRT O, N M A5
SYMT T BT AT I AR R A 4R L (H X
A5 5 A B Ty 75 AR ME DA 5 S e R AT I A A
AR B AT AR R AR —
f 5 22 0s) e Ah | DUAE 2R 3 R 4 BURE A 1R K R
LRI 2R GERE ko 1 BB BRARAL AT 5 R R G A
206 BELA7E A8 R IS K300 K %) 5% i

Mallat #1 Zhang 7EVCACEER MP(Matching Pursuit)

Wi BEH.2013-05-27;1&E HH.:2014-04-01

ELWHE. B R+ — 2 A3 33 % K80 B (2013BAA-
02B01)

Project supported by the Scientific and Technical Supporting
Programs of China during the “11th Five-year Plan” Period
(2013BAA02BO1)

DOI: 10.3969/].issn.1006-6047.2014.05.021

SV O LA L B R R PR ) R AT A A B
HOPIR I )L R S P B S O BRI S Ry
A BT 1A ARG 64 B N B A I A B
REJT, BERE XIE S AT ER B 0B, sl ik e
TEHL ) 22 58 R 14 F R oo 20 BT 71 IR v A 5K
BRI K 3 R A I A AR AU B )
IR o A8 SCTT IR T I3 i 1 0 B A 7 0 A
T REAT AR B RE W SR AT I EE A SRR, D T RS
BN R R A L D A RER W] IR T i R A
BOO A PR PR AN MERA M | JEAR SZ B2 Y R B
2 P A LS

1 BEFofE

1.1 EAXEE

AEE L o 0 R /N I A8 48 A R 5 A H X A 5 iR AT
SIATALER A 3 ER A AT S A B I RRAE th & A
AR — 21 [ 7 0 oR Bl 1) 5 4R A ok ROR AT AR
517200 ] () pRRRCZE BT AR RE R T Y R AU
ABRE, HRBES R G R EA R, 2T
MR IB AT, PR B T FE N % AR 5
YRR H R 36 B 30 3 75 2 A8 i — 1 50 4% 1Y S T
B G , XSRS TR 5, i s
20 1 J T pR B G R I T

BLE RS S 0 B B ) TR T R AL R
1R BETUAR ) X (45 20 A 45 S A 7 B, 3 A2 AR D
PR Ry s 8 4 e 180 S S WS 4 i 1) DG B AE T {2
SE > 38 W SR PR DL R ] A J P v SR R B
NN RS
1.2 BEFERHER VP &k

Ji 53 % SR B E Y J2 Gabor JR T AR 3C
I Gabor JRFJE . Gabor JRF W) L5 R k2 Ry 0o,

=T Jeos (4 ) (1)

S

gro(t)= £M)*g(



® 2 0 8 & LK

F34%

E*,g(t)ﬂﬂ%ﬁﬁ@@ﬁ;[ﬂm ﬁﬁ?ﬂﬂ#ﬂﬁlﬁ?,s
F R A IR R F & IR b NAHNE
W RG] y=(s,7.6,¢), NHIRFPERFE
ANZTRERM B A KN N ES,
SR FH AT A B R L ) e
At =A&E/2m (2)

Forb At BRI TRI B ; A& M [a] B

Kol y KEHUEILE N y=(d ,pdAr ka7AE,P),
Hr g ﬂ‘]@%ﬁ?,a>l;j<log’§;0<p <N-277+t,
O<k<2*', Wa=2 Ar=1/2 é=m,

B Y Gabor IR TR0 |

Zys(n)=g(n—2p)cos(2"nkm+d) (3)
6() j=0

g(n)= K,4g(2n) jell,log)) (4)
L/VN - j=log}

H n=0,1,--- ,N-1,

ST i AZ O e MP Bk R MP Bkt
WEHAE T fro BT, BERER 2 R F 1 b 48— A fe
VCFE IR T gy, T DA 5 Hfilt BBCHE 5 £ 7 119 g 4t
Frims @) &y (<, - >R N BUS L) B BUB B9 3R A%
T frimer, FLEIBR A 5 10 8 /N T 150 (1 5l ik 3
BARRBOM A AL, AR PR R RS
oAb FRAE 5 1 R SR K, B

<f£w>>A§§<ﬁgﬁ (5)

Folt sup FR BUT KA g, H9 BT IRCF 30 o
AR T A AR T ,0< A <15 WFFAEPE 5 5y
N g, WEL T NI THEES, NWKEUGE 8,

S= 2 s &t (6)
HA frow WA m—1 WEAI R B R AR
fane HE N WER M ES B ERRE D, N
55 m UEACHY R AR VEBE I 5, X R 58 i T X5 =
(B 53 A | S5 BRI S B AR T E S T
T AR R

2 BETEFSMEMITHBAMEASED
BRI

2.1 MEFREBRSE

— A Bl ik L RGN 1 BTN L Z, 2y S R
X {3t FL 2R B8 Wi B R AR 19 R B BB R K
L AEBE R A Ui d Ab % A s e, SRR S ST
W A RCRAEAE LR R,

— (01+7T)UA
d= 4/ (7)

Hortt 0, WLk A ST IR SR v, A
BT S A9 0, AT A D o, 7T AR S
W22 3K th, f W AT AR

E, A B Ey

CZ,.I([

1 Wik E REEE
Fig.1 Simplified schematic diagram of
dual-end power supply system
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Fig.3 Gabor atoms extracted by atomic decomposition
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Tab.1 Characteristic parameters of atom

BT ICEE /% g L AL /rad W /Hz
1 76.48 149.107 0.0134 6599.92
2 50.88 100.049 -0.0010 3300.02
3 25.80 49.270 -0.0158 275.22
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Tab.2 Characteristic parameters of atom

1/kA

JFF VLREE /% g 1 AR / He
70 286.60 2580.46

2 21 400.96 264.40
3 18 4927 7403.60
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Fig.5 a-modular current after feedback-modified filtering
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Tab.3 Characteristic parameters of atom

BF UNEE /% & (E B3R / Hz
1 98.9 287.0 2588.07
2 12.6 24.7 7405.00
3 11.0 22.3 916.47
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Fig.6 Fault location results for different fault distances
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Tab.4 Fault location results for different fault types

4 FARIE /He P 7% %F iibss
R Edruedt mimuEdr BB /km RE/m RE/%

ABC 2598.1 2588.3 29.995 5 0.017
ABG 2587.3 2588.6 29.998 2 0.007
ACG 2598.1 2588.5 29.999 1 0.003
BCG 2589.5 2590.3 29.977 23 0.077
AB 2596.2 2587.5 30.011 11 0.037
AC 2590.4 2589.4 29.988 12 0.037
BC 2591.1 2592.0 29.956 44 0.147
AG 2201.6 2284.1 30.783 783 2.610
BG 2201.6 2284.9 30.776 776 2.590
CG 2041.8 2242.5 30.727 727 2.420
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Tab.5 Comparison of fault location results

N A 1 =+ HRIAE / Ha HELRE B/ km %72 /m
BRI ko BAUEL/Q BRI /Q 2 e ™ i mn e Ao MESAE A HE AR
0 29449 2942 49.9362 50.023 64 23
0 2.11+j56.4 1604.5 1600 49.9734 50.088 27 88
0 29449 2942 49.9362 50.023 64 23
30 0 2.11+j56.4 1604.5 1600 499734 50.088 27 88
0 29449 2942 49.9362 50.023 64 23
500 2.11+j56.4 1604.5 1600 49.9734 50.088 27 88
0 980.8660 981.5 150.0376 149.9407 38 59
0 2.11+j56.4 602.8649 595.0 149.8626 152.1844 138 2184
150 50 0 980.8660 981.5 150.0376 149.9407 38 59
2.11+j56.4 602.8649 595.0 149.8626 150.4362 138 2184
0 980.8660 981.5 150.0376 149.9407 38 59
500 2.11+j56.4 602.8649 595.0 149.8626 150.4362 138 2184
0 491.4256 487.7 299.469 1 301.759 531 1759
0 2.11+j56.4 338.1396 333.0 299.0780 304.690 922 4690
0 491.4256 487.7 299.469 1 301.759 531 1759
300 0 2.11+j56.4 338.1495 333.0 299.0669 304.690 933 4690
0 491.4256 487.7 299.469 1 301.759 531 1759
500 2.11+j56.4 338.1495 333.0 299.0669 304.690 931 4690
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Single-terminal fault location based on atomic decomposition and

natural frequency of traveling wave
XU Gao,GONG Qingwu, LI Xun,ZHANG Yingjie
(School of Electrical Engineering, Wuhan University, Wuhan 430072, China)

Abstract: An algorithm based on the atomic decomposition and the natural frequency of traveling wave

is proposed for single-terminal fault location. In the first turn,the fault current is processed by a FIR

filter to obtain its main natural frequency component and an approximate value of its main natural

frequency is identified by an atomic decomposition algorithm;in the second turn,the parameters of that

FIR filter are adjusted according to the approximate value of main natural frequency and its accurate

value is obtained by the identification of that atomic decomposition algorithm,which is then used to

locate the fault. The results of simulation with EMTP and MATALB show that,immune to the transition

resistance , fault type and fault distance,the proposed method has higher fault locating accuracy and

reliability.

Key words: transmission line; electric fault location; natural frequency; atomic decomposition; FIR filter;

robustness
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