32 24 Vol.32 No.24
2004 12 16 REAY Dec. 16, 2004 33

( , 071003)

(ANN)

© IM77 A : 1003-4897 (2004) 24-0022-04

BP(Back - Propaggtion)

0
1
o ]
[PNE: St 2
, 1BP
FHg.1 BP network dructure with three layers
) BP S0
, ) noid )
’ 2
ANN (Artificia
Neural Network) , 2 3 BVTP
ANN
23 (a) (b) (0
ANN lga ldb lac, X T, )
20 ms ,
) ) ) 1000 Hz, 20
, ANN )
4 ! 1 1 (
1 )
, X

, ANN



34

{ uf T i of = ~ - i i
S . 5 . -y
Al
Y =10 ]
Q 2 1 & R JEOT VU I B VO 0 2 B 6 X100 12 11 1l I8 0 2 1 6 8 1012 e 168
{oms s [N
(a) AMIZEBIR L. (b) BAIZE AW La, (c) CAZEHM 1y
2
Fg.2 Inrush current when the trandormer is snvitched with noload
0 AN L 1 ¥
3 C
Fg.3 Current waveform of the trangormer with C phase interturn fault in low voltage Sde
id ,
I ANN
— 2 R Hi —-[
Cc —J'O i"q(t) + i"g(t + 2) dt (1) 2(a) ,
g L
d :Iolrd(t)ldt ®) . 3(a
i"q(t) ig(t) ,
ig(t) , c/ d=0;
‘ 2, 3
ig(t) , , ¢ d>0; 3 3
18 , c=d, dd=1 '
: ko, 3
)
r2 i"q(t) + i'd(t+_;:) dt !
p =+ - <k 3 -
J-2|i'd(t)|dt !
0
(3 , ia(t) ;
: ia(t) (3 CT ,
[3] , id(t) ,
iy
ANN ,
[2]ia(0) + ia(t+ ) |dt
Q=" 2 sk @ | ANN
J’ ?lia(o |t
O 1
’ 3 ANN
ANN , [3] )

ANN



35

) @
ANN ( ANN) 4 a
£ -
=B
. 7= T | a o,
"L i 0.9P,, - 0.
4 6
Fg.4 Block diagram o the proposed scheme

ANN1 ANNZ2 ,ANN3 A B.,C

ANN1 ,ANNZ2 ,ANN3

, BP G oY
A ANN1 L evenberg -
" & g 6 0,=0 Dgr=0.90,,
arquar , ] ®yp=Doo= - 0.9,
Qoroid earngdn;, Fg.6 Inrush current whend , =0° , P4, =0.9P,,

gl Dy =Py = - 0.90,

20 , 10 ) : (

ANN1 ANN1 : 30°) ,
10 , 9 B
) 1 , B 20
ANN , ms 20 ms
-1 1
4 , ANN ,
BMTP
5 75
: . ANN LANN 0,
1
5 1 ANN ANN
Fig.5 Diagrand a snple power sysem , 0.5, 0;
0.5 1 ANN
10 kVA 1000/380V, 10/ 25. ' 1

3A



36

1

Tab.1 Ted resalts

ANNI ANN2 ANN3

Yo C o 0 o0
Yo B o 0o o0
A AB o o0 o0
A B 50
o o0 o
A 0o 0 o
v
o 1 1
50
v
o 1 1
10Q
V]
1 1 o0
10Q
X 10 1
0.9%,
Yo A 1 0 o0
A A8 o o0 o
Yo BC 1 0
ANN BP
ANN
5
1) L
, BP
2)
3

ANN

(1]

(2]

(3]

[4]

[5]

4) 1
, ANN , :

, ANN
BVTP

(WANG Wei-jian) .
(Application of Generator and Tranformer Relay Protection)
[M]. : (Bdijing:China Bectric Rower
Press) ,1998.
, (HU Yufeng, CHEN De shu) .
(A New Method to Identify
Inrush Current Based on Sanpled Vaues [J].
(Proceedings of the CSEE) ,2000,20(9) :55-58.
(XU Zhengrya) . (Anal-
ydson Severd New Criteria of Inrush Current) [J].
(Bectric Power Automation Eguipment) ,2002 ,22
(1) :23-28.
, , (LIN Xiangning, LIU Sh-ming,
YANG Churrming) .
(Sudy on Comparions among me Waver
form Symmetry Pinciple Based Transormer Differentid Po

tection) [J]. (Transactions of China Hec
trotechnica Society) ,2001 ,16(4) :44-50.
. (XU Dong, WU Zheng) . MATLABG. X

—_— (Sygem Andys's and De-

dgn Based on MATLAB6. x—Neurd Network) [M].
: (Xi” an : Xidian Univerdty
Press) ,1998.

2004-04-01 ; 20040521
( 49 oontinued on page 49)



: 49

laying and Fault Recorder) [J]. (Power Sygem @GONG Yurgw) . Visud C++6.0 (Visud C++
Techrology) ,2001 ,25(2) :75-77. Reference Library) [M]. : (Beijing:
[3] David Bennett. Visud C++ 5 (Visud C++ Tdnghua University Press ,1999.
5.0 Develop Quider) [M]. : (Ba- [8] Eddon G, Eddon H. Insde COM + Base Services[M].
jing: China Machine Presg ,2000. : (Bdijing: Beijing Hope Hectron
[4] (LI Quangq). (Trandent ics Press) ,2000.
Andydsd Power Sygem) [M].
(Bdijing: Hydraulic and Hectric Power Pres9 ,1995. © 20040412 - 2004-07-09
[5] (ZHU Sheng hi) . :
(The Principle and Techrology of Relaying Protection in (1978 - ), ,
Highrwoltage Power Sysem) [M]. : ; Emal : guinh3 @263. net
(Beijing: China Hectric Power Press ,1995. (1981-), , ,
[6] JosutisN M. C ++ (C ++ Sandard Library) :
[M]. , (HOU Jie, Trang). : (gsz-), | ,
(Wuhan: Huazhong University o Stience & Techrology .
Press) ,2002. (1936-), :
[7] , , (LU Jdirrlong, GAO Zheofa,

All-graphic software sysem for fault record analysis based on networ k

@QJI Xun, GQJO Ka , TAN Yong dong, QIAN Qing quan
(School of Hectrica Engineering, Suthwest Jieotong Universty , Chengdu 610031, Ching

Abgract :  With the prevailing of network techrology in management of eectric power sysem, the demand o faut andyd's based on network
isrequired. To stisy the demand, the embadded all graphic software sygem for fault record anadys's based on network is developed. The pa
per discusses the dructure, principle and methods of the oftware ,and five key modues o the sygem which includes the saitchable software
framenork , the reading and writing engine of dandard COMTRADEfiles, theflexible subsygem of download , the agle subsysem of wave show
and control , and the auto- subsysem of fault analyss report. Inthe end, the main andys sfunctions of the software sysemin the grgphic env
ronment is introduced.

Key words: fault record; OGOMTRADE dandard; harmonic andyss;  sequence component andyd's;  impedance locus

( 36 oonti nued from page 36) (1946- ), :

(1979- ), , (1980- ), , ,
; Emall :chenchentop528 @wohu. com

Sudy on inrush current identification based on digtributed artificial neural networ k

CHEN Chen, ZHANGJu, CHENGJingzhou
(North China Hectric Power Universty , Baoding 071003, Ching

Abgract :  Aimed at the d sadvantagesof second harmmonic for inrush current identification in trandormer protection, a new method is present
ed in this pgper to didinguish inrush current based on the halfcircle-added theory and the digributed artificid neurd network. The smulation
tegs show that the new method can correctly judge the trandormer’ sinrush current and internd fault without the harmonic effect , and it has a
good reiability.

Key words: inrush current; phase dfferentid current; artificid neurad network(ANN)



