34 9 Vol 34 Na 9
34 2006 5 1 RELAY Mayl, 2006
LFC
( 200031)
: LFC , NARMA
LFC Akaike's FPE AlC,
NARMA
S M7 DA © 1003-4897 (2006) 09-0034-03
+00 2
0 G = J' _l_llL((%)_Ldo < o (2)
20 Y
80 :
1992
Zhang Qinghua W(dt) = ij(x) (delD)_;LIJ[Dx- t]jdx (3)
1 A
f =— [ [w(y, t) (deD)?W [Dx - t]dydt
(x) Q:zu (v, ) (deD)2y [Dx - t]dy
(4)
CD : Cmin
Cinax: L* (R") f
Gunll T2 D11 <@, f>1>< Gl fll 3 (5)
¢ =0
<, > L* (R")
(6}
®
Cmin :Cmax :C, CD
1 (0 =C" > 1<9.1>%:(0 ®} (6
]
11 (6)
U L*(R)nL"(R), Fourier |
$(0) =0, Y f0= DwdetD)W[Dx-§] (7
A i=1
® = (deD,) Y [Dix - %] (1) (7) :
{t R",D,=diag(d),d R,k Z} N _
. F() = Dwl[Dix- t] +g (8)
'dk u< "IJ _ i=1
@ Y Fourier 9
U] W (d, 1);
Wi D; t
(03XQN008) , Morlet ,Meyer



LFC 35

,Daubechies
dv( t(! ¢
12
Cybenko Funahashi Hornik

NARMA
(nonlinear auto - regressive moving average model)

Yo (K) =6 (W (k-1), ¥ (k- n);
u(k-1), ,u(k-m)) (9)
i % (K) ¥ (K)
: o hC)
, NARMA
Yo (k+1) =f (W (K),
u(k),

su(k)

Y (k- n+1);
,u(k-m +1) (10)
£ ()

Yo (K+1) =h, (W (K), ¥ (k- n+1);
u(k-1), ,u(k-m+1)) +g, (% (k), ¥ (k-
n+1); u(k-1), ,u(k-m+1))- u(k) (11)

(11) ,h( ) g ()
u (k)
(10) , NARMA

13
, AlC FPE

(1978) , Ris
(1978) , Carr

, Schwarz BIC
sanen MDL
L, L (1981)
AlC , FPE
(H. Akaike) 1973

[2]

FPE AIC

FPE:E(1+ﬁ)/(1-KAQ) (12)

AIC = log(E) +§ (13)

(12) (13) ;

NARMA )
A=m=nm , n

, Q=4*NA*N+4*N +2
N f, FPE AIC

(LFO)

AP,

1+ST.K.. s K,
1+5T,,

1+5T,.

AP, Af

HE R GRC BHRY

Fig 1 Smulation model of pover systen
load frequency control

1 f=
50 Hz, Koi =120 Hz/pu,
T =20 0 s Ki =0 5,
T, =10 0 s T, =0 3 5
T, =0 08 s R =
24 AP, cAu
VA APy (4
22
M atlab ,
S



36

netvork , NARMA NARMA
,  Smulink N f 9 , 1
) APy 1, 8
A u , , Au Af
: h=2, (12) (13) 9
, Af , FPE AIC 2 3 2
1 N N 1 AKC ; 3 1
Tah 1 Relations betveenN and n 6 FPE 2, 8
n=2 n=3 n=4 ’ 3 ’
N =8 1 2 3
N =9 4 5 6 9 )
N =10 7 8 9 ,
- 1 , 4
. 4(c) .
10°° :
NARMA
LAY ,
2 AC 3
Fig 2 Infomation standard of A IC
L (LFC) , NARVA
(LFC) :
NARMA
/P
3 FPE [1] . CPS/DCS
Fig 3 Final forecasted error standard of FPE AGC [J1. 2003,
. 15(2): 27-32
e ¢ L | Zheng Application of AGC Control Strategy Based on
0. 010 L CPS/DCS Standards in Interconnected Powver Systams
= -~ ; . [J]. Proceeding of the C3J-EPSA, 2003, 15(2) : 27-32
[2] AkakeH. A New Look at the Statistical Model Identifi-
% 50 008 ™ cation[J]. IEEE Transon A utomation Control, 1974, 19:
) FHBA ) FERR 716 -723
: <107 R
: 2005-09-23; : 2006-01-04
, -_E 0.02 :
l T (1974-), , ,
. . 0.0k 5 ; Email: ©ftl976@sina can
s O (1974-), , , ,
(c) B (&) /B PSR 11 .
4 (1954-), :

Fig 4 Recognition model of forecasted wavelet neural netvork

( 44 continued on page 44)



Lired LineB Linet Lined

(O [1] , , . M].
sty { [ { 1998

<
L
L
L

)
=
>

y
’
g

YU Er-keng, L U Guangyi, ZHOU Jing-yang Energy

Mlee e M anaganent Systan[M ]. Beijing Science Press, 1998
5 220 KV [2] IEC 61970, Energy M anagament System Application Pro-
Fig 5 220 KV substation electric wiring diagran gran Interfface (EM SAPI), Part I CCAPI Guidelines
Prelminary D raft[ S].
5 ) [3] IEC 61970, Energy M anagement Systam Application Pro-
BK1 vk gran Interface ( BMS2API), Part 301: Common Infor-
BK1 , mationModel (CM) Bas Draft Revision 5[ S].
[4] IEC 61970, Energy M anagement System Application Pro-
3 gran Interface (EM S2API) , Part 401: CIS SchemaD raft
Revision 2[ S].
BVS IEC61970
CM 2005-12-14; : 2005-12-29
’ (1982-), , ,
CM ; E - mail: wavangtingting@163 com
) ) (1981-), |, ,
: CM :

Real-tme check of circuit breaker nterrupting capacity based on CM

WANG Ting-ting, XU Xu-feng
(School of Electrical Engineering, Zhejiang U niversity, Hangzhou 310027, China)

Abstract: A CM based real-tme short circuit current check gpplication is introduced in thispaper, aswell as its gecified structure,
critical stepsof the algorithm and the mplementation A nd a nev method based on CM database that calculates the breakers hort cir-
cuit current is illustrated by examples Considering energy managament system’s present operation state, this oftvare complyswith
Standard IEC61970 b satisfy the development of the opening BM S, which is a rt of plug-in BM S oftvare

Key words CM; real-time circuit breaker interrupting cgpacity;  short-circuit current
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L oad frequency control identification usng wavelet neural networks in power systam

L I Zheng, DU Cheng-tao, YANGW en-huan
(College of Electrical Engineering, University of Shanghai for Science and Technology, Shanghai 200031, China)

Abstract:  Thispaper builds a load frequency control model in pover systan and identify thismodel using NARMA of WNN. The
numbers of neurons in layer and the feedback orders using the A kaike Final Prediction Error and its Infomation Criterion are selected
Smulations show's that the method is highly effective

Key words wavelet neural netvorks  load frequency control;,  NARMA model



