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A new approach to select the unsymmetrical fault phase during power swing
using the transient signals

YU Hui
(Shenyang Institute of Engineering, Shenyang 110136, China)

Abstract: This paper presents a new approach for fault selection during power swing using transient signals. This approach uses the
transient current transformed from current transformer, B spline derived wavelet is proposed to extract the high frequency signals and
correction analysis is applied to the results, then the correction is disposed by fuzzy set, finally the fault phase is given. This approach
is insensitive to fault resistance and operational modes. The effectiveness and reliability of presented methods are verified by the

result of dynamic simulation and MATLAB calculation.

This project is supported by National Natural Science Foundation of Liaoning Province(No.20062125).

Key words: power system swing;  shortcircuit;  correction;
FESEKE: TMT7 XERFRIRAG: A XERS:

0 3IF

BE B (R4 7 I 0 PR R o I S B — e
BRI H R, EARARGRG N IERFEFOEREL,
FEHRHRERERGI, BT B IEGESE KRS
1, BHEFXAEANERS AYHEE. X258 5%0E
B RBT LR REE R, AEHIX 4T B
BRI RS, (8RR B &R
ReE, IUIRE S R4 E A REFE ).

HTEBRAHSGAESE, RECSBETH
£h, HPEHAFRSENY, WEMNREES
5y BOR 02 W 48PS BRI o SCRRIA,514R T —Fb
BTN BRF4 AL A RS T RS FR B i
WA R, CERI61FI A FF2 B R IR R %+ KA Xt
PR . SCHR[71R) PR 42 & SR R4 3% T B AR e
PR, MEHBEEN D EERERTRE, T

ESWMB: T4 AXREALFTIA (20062125)

fuzzy set
1674-3415(2008)12-0025-06

SCRRIBIRH T —MET RN 7%, HEE
/NG R

A ERE 0 BHATHRE T, HRAE
BN AR RER LB RHAEHE, RENERGTX
ERIMREBEATIEE . BHBESEIRAN Matlab {7 LR B -
BIEANZ RYGUEAT 7 AN B i FR BE AR,
RE S MR VUM HH 3R 3 P R A B2 R i e

1 HxXoH
X B SE M T R A5 B, BAE 36 B B B SR DR
FEHENLE B B MR B E R :

XOXt+D=EX®OXt+D)=

R_(7)=li lf (O)x(t +7)dt M
(O =lim__ | x(0)x

BARY,FREEVES X(ORIR & AH KR E L
BE 1 FTHREEREK AHXRERTEST
¥ MNER EHROBEHEPER . & x) Fy0)


http://www.cqvip.com

P 000 http://www.cqvip.com]

-26- CHEARYEEN

BB IR SIS SR, WU 2 M2
B AR EAER R ZIH AR, 5N
O=x(t)-ayt+71) )
R o HEH
RRQ&E N REN o EEBRMEKZE
BN, — AT SR 25 2218 25 B/ NE U B 67
1) 3948 D 5 BARME

__1_ T o3 __1_ T _ ,
D_2T Lé d =57 L[X(t) ayt+n)ldt  (3)

é,\% —0, REAREN a JH%a RARG), B E
BNt D 1K

D, = % [ 2 wai-pi @) @
K
-;- [ x()y(e+o)dr R, (7)
Po(D)= 0,0, B JR-OR,,0)

1 ¢ 1 ¢
o, =1f}—L *(nde o, =1/7L y (¢t +7)dt

EBR, pBKD B ENMEEBEMHL. 3
p =185, 0] D=0, 38 x(OF y( + 7) 5 &MU K
P, (T) BIH x(0F yOME T B MHERXR R, L
=0, p,, (0) TR x(0),y(0)7E Al — R A B A HY
HXRHTUEER -S| EANRRE SHMHEA
KE. 3 x0).yOBANREIEZE SR x(0).y0)
MAL—FL, p,, (0) =1, x(0.yO)EHZE180°,
W op,, (0)=—1;50R x@.y0 A8 648 2= 90", W
p,,(0) =0 FEHAMERT, o, (OAT-1 F+1 2

161 Bt ) PR AH 5% R ERT LAAR U7 RO E B MBS Y
FRLRAR

2 FEHEIUIRAEE

BRI R 18R 4 e X 5 SR — AR
FEAAH R BRI, RIFBRMIRE A N T2, H5]
SEMNEBETH—XK. WREFGITHENER
A WE-ABERNEKU, X o MFIERE

n NRBEA L, Ly, 1, REESDFEAERK
WA PROERRAD, H—EERNR, B

ol o tal, = Zai/‘i &)
i=1
KGF a, (i =1,2,---, n) ZE[0, 1167 X 5] P HUAE

BEREOWE Y au, >0, WAHRER%.

i=l
BT L AR X R E SRR, A
KR RBRT AR E .

3 EXREE

R REMEE, SRAKNBR. BIESTH%
AR ES BRSO B. RE\EBMEE, RHETH
AR oy B AT 7SR R A SRR EORK R, ik
A KR BAZ TR BREW. AN
MAES,BEMARED, BiERAEEREAR,
HEE AR R R

S, | 2 -1 -1g,
S |=3)0 V3 =3 S, (6
S, 1 1 1 |8

ZAEBRBRATE, BFARLESERART
W& 1.
R FEIARBMRASFAE (LA BAHHRE)
Tab.1 Characteristic of model component in various fault

types(A phase is special phase)

AR BRI HA RASHE
AR §,#0, Pec =1,
S =0 ~1< P, Pac <l
Lttt S, =0, Poc = -1,
§,=0 “l< puisiPac <l
BHEmES S, # 0, =1< PgcrPapiPac <1
S, 20
X it it S, =0, “1< Pyc:PagrPac <1
§, %0,
S, %0

RRYER 1 W] LAR & Tk R ) 2 & 4 - (X
A FIHRFERARD

HAREM: OMAEANO0, BESEBAT, H
X (6) Wi s, 5., HMBENR, 3T FHAH,
HS A A=A EARASEAEB. CHMEL
RIREE MR B, XTNKHRXRR
Poc =1, -1< p,g,Pac <1 s PIAHRREON 1
HIRAEMEEME . BARESRRNE 1@).

PR RE: O Mo BN 0, B (6)
Bs,=-5., 5,=0, PEENAB. CHMAEIY
SHRT MR, EAMHLMBESRESEMER, E
Sh A MRS TN 0 o XTRIAY
Pac=-L-1<p,s,pac <1, MXRREH
-1 IR M. RAEKESRRMNE 10).


http://www.cqvip.com

P 000 http://www.cqvip.com]

THE —FETEE S BEORG T AN AR REEATE -27 -

IA

-5000
0T 62 o3 04 05 06 07 08
- s
(@) AHIR IRk
8000
6000 CHl
4000}
2000}
< o
N 7
2000 F AHi
4000}
so00l  Eit
8000 N B 3 S (K S ¥ S (X S (7 S % A (X
s
(b) BCH KRR
i
<
B
1.5 () U % T X 03 03 06 57 0.
s
(c) BCH Ak

x40t

A

0 0.1 0.2 0.3 04 0.5 0.6 0.7 0.8
s
(d) ABC ZHIE 85

LA

22 . " .
0 0.1 02 0.3 04

s

(@ SR
1 A HE 0 R TR e 5 el B 8T 75 W S AR 5% I
Fig.1 Transient currents of various fault types when phase

A is special and waveform of swing
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Tab.4 Fault phase selection results for various fault types
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