32 6 Vol.32 No.6
2004 3 16 REAY Mar. 16 ,2004 17
( 230009)
: TM773 A : 1003-4897 (2004) 06-0017-03
0 1.2
( 2 ),
) B A
) Rg WA :
Z3 = Ua/ (IA + K- 3lg) = Zag + |ng/ ld = Zas
+3lorRy (1a+ K:3lp) = Zag A Z (1)
lg=0d + 14", g ld Az . 2
1
1.1
[11
(1 ), ,
(b) FhedrtERE
1 2 %
1 , A Rq FHg.2 Swort circuit through Ryon the line of two-termind
, Rg , , power supply and its characteridic cirde andyss
ix
A B B 2
: [2.3]
= Re K
(a) HEERSEA &) FfERrEE
2.1
1 Ry 2.1.1
D U ¢= Us- (lo+ K 3lg) Zy
Fg.1 Sort dreut fadt through Ry a the et o dort line of © Up ¢= - Upg 2)
one-termind powver spply and its charatteridic drde andyss Uyo ¢ ABC (

3 ) | Zs+ sz| y



18

: Bo=arg(lo/ (1s+ k-31)); 1o ls :

A( 4 ) R :
ixh s lo (le+ k-3lp) lo
, A
Z_!
\‘/ - 0 ¥
"‘Z; )
3
Fg.3 Sectior  characteridtic circle of '
grounded di gance relay ’
2.2
Jx4
1 dxb AB !BC ,CA 162( )
0 15 30,

© Ugp. ¢ = Ugwp - lapZzg

4
Fig.4 Sectior and Sectior  characteridic D Up = - Une
cirdesd grounded digtance relay D Up w= - U wed2
D Up gw= - leZyg (6)
2.1.2
1) 3 [4]
D Uso 6= Ug- (lo+ K- 3lg) Zy
.1
L Up #= - UpeePs @ 3
:U]_(b y 91,
0, O 15 30 45 ° 4
4 0123 ) ' R
2
2) o
’R ’
. Uop-<l>: Ug - (|<l>+ K'3|0) Zyd
X
L Up o= - loZd (4) ! RI :
. 6 5 7 , 1
, 2 , 3
O +ag Zg+Bo<ag(Z - Zq) <210 +ag Zs+Bo

(R . !

X

Hg.5 Pentagon characteridics Fg.6 Quadrlatera characterigics Fg.7 Cudaeike characteridics



19

3.2
E.=0 Al Al AE=0
o= Ry
Ry
: AB;
¢, =arg@ Ugs - A 1gpZoom) 1D 1424 =
: (a) HRAZE (b) SRR
¢ =arg(-A Um) /A 1424 8
, FHg8 Diagram o faut sygem and operaion characteridic
b, =arg( - (Zs+ Zoom)/ Zg) = 180F - drde o power-frequency-variable d gance €ements
b :arg( ZJ Zg) =0 , ,
b AB BC CA, 12 12 ,
» Zd , ,
; Zoom )
, [1] , (HE Jiali , SONG Congiju) .
(Relay Protection Theory of Power Sysmes)
3.3 [M]. : (Bdijing:China Bectric Rower
Press) , 1991.
2 ZHU shi).
A Ul > U, e 2 Sheng o) |
(Theory and Techrology of Relay Protection o HV Trans
misson Sygem) [M]. : (Bdijing : Chi-
Uop. = U - lawZzd na Hectric Power Press ,1995.
: [3] (TU Quang-yu) . (Tur-
Ugp- #= Ug- (lg+ K-3lg) Zyg bine-generator and Hectric Equipment) [M].
‘U, . (Bdijing:China Bectric Power Press ,1999.
Zud , 0.8 0.857:; Z (4] (G Yeozong.
| 747 | (Theory of New Typesdf Protective Relaying and Fault Loca
" s ’ st~ tion) [M]. : (Xi” an: Xi’ an
% ! Jiaotong Universty Press ,1996.
A
Ay : . R . 2003-06-03; © 2003-07-02
(a977) , , ,
4 .
(976:) , , ,

LFP, WXB ,WXH
Analysis and research on the ability of digance protection element standing the

influence o transition resigance
ZHANGJingjing, CAO Rui

(School of Hectrica Engineering and Automation, Hefel Universty of Techrology , Hefel 230009 , Chind
( 26 oontinued on page 26)



26

: (Beijing: Hydraulic and Hectric
Rower Press) ,1992.

[2] (WANG Wei-jian) .

(Principle and Application of Main Hectrica Equipment

Relay Protection) [M]. (Belding:
China Hectric Power Press ,1996.
[3] (YANG Qi-xun) . (Bads of

Microconputer Relay Protection) [M].
(Bdijing: Hydraulic and dectric Power Pres9 ,1988.

[4] Madla S,Hwang W L. Sngularity Dectection and Processng
with Wavelets[J] . IEEE Transon 1T ,1992 ,38(2) :617- 643.

[5] [QUI Jinta ]. (Wavelets Andlys's
Introduction ) [M]. (X" an:
Xi' an Jiaotong Universty Pres9 ,1995.

[6] , . (LIN Xiangrning L1U Pei et d).

(The New

Method of Trandormer Inrush Current Idertifier Based
Waveet Packets Trandorm) [J]. (Po-
ceedings of the CSEE) , 1999, 19(8) : 1519,38.

[7] (YANG Hua) .
(Wave let Andyss and Application in Hectric Power /s
tem) [M]. (Crongging: Chongaing
Univerdty Press) ,1997.

[8] ThomasD, e d. Muti-neurd Network Based Fault Area Es

timation for High Seed Protective Relaying[J]. IEEE Trans
on Power Delivery ,1996 ,11(2) .

[9] DamirN, e d. Algorithmsfor Locating Fautson Series Com
pensated Lines Usng Neural Network and Determinigic Meth
ods[J]. IEEE Trans on Power Delivery ,1996 ,11(4) .

[10] , ., (YE Hao ,WANG Qui-zeng e d) .

(Application of Wavelet Trans
form to Fault Detection) [J]. (Automation Jour-
nal) 1997 ,23(6) :736-741.
[11] ., (QUAN Yursheng, et d).
(The New Method of Application
Waveets Trandorm Ingpecting the Dead Andes [J].
(Automation of Hectric Power Sysems) ,
1998 ,22(1) :33-35.
[12] , (YANG Xingjun ,ZHENG Jurrli) .
(Artificid Neura Network) [M].
(Beijing: Higher Education Press ,1992.

2003-06-12; 2003-11-26
(1955) , ,

(1970-) , , )

A new method of applying artificial neural network based on preprocess of
wavelets to realize computer-based trangormer protection

HU Xieo-peng, YI Li-gang
(School of Qivil Engineering, Hunan Universty , Changsha 410082, Ching

Abgract :  This pgoer presents a new method of conputerized trandormer protection. Usng wavel ets analyzed dgnd fantadicality ingection
characteridic ,it sets up the corresponding relationship between valuesof sgnd di soontinuity and its nodular partid maxima, and picks up date
characterigtics that needed. Usng the characterigic of its timefrequency decomposng filter , it reduces the irfluence of inperiodic components
and higher harmonic to fault direction identification in transent faut. Based on these ,a threelayer feed-forward neurad network node is prer
<ented and built in order to redize the computer based trandormer protection. Theoreticd andyss and BEMPT smuation tes show thet the
method can dfectively improve sengtivity and selectivity of conventional numerical protection principles and criteriawithout the effect of CT st
uration.

Key words: waveetstrandorm; ANN (artificid neura network) ;  computer-based trandormer protection; inrush current

( 19 oontinued from page 19)

Abgract : To dgance protection eements, the exigence o transtion ressance may resut in tripping missng or maoperation ,when fauit
heppens & the exit of short line o onetermind power supply or on the line of twortermind power supply. In view of thet , the pgper andyses
the irfluences o trangtion red g¢ance to digance protection, discusses the inprovement of impedance circle characteridics of grounded di sance
relay and interphase digance rday whose sanding trandtion red sance ahility isirferior , and presents severd impedance circle characterigics
with better ganding trangdtion red ¢ance ahility. The pgper draws a concluson that disance protection will possess better danding res gance a
hility when the characterigics mentioned above combined together.

Key words: ddance rday; trandtion resdance; impedance circle



