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Abgract :  How to identify trandormer inrush current is a main problem to trandormer relay. Based on the wavdlet and multt resol ution theo-
ry , a new method is proposed to congruct the protection judgment to discriminate the inrush current and internd fault by the ratio of highfre
quency segmentsin different scaes of energy gpectrogram. This method extracts the feature values from the energy goectrogram of the sgnd
trandormed by wave et ,and with these vaues it can identify inrush current frominterna short circuit current. Smulation results show that this
new method is brief , dfective, and gpplicable in practice.

Key words: trandormer; wavelet trandorm; multi-reolution andyds; inrush current;  energy ectrum dagrammetic method



10

Q1) ;mxm
R(t)
x (0) w(t) v,

E[x(0)] =M o, E[ (x(0) - o) (x(0) - Ho) '] = Py;

x(t+1]t) (t+1) x(t+1)
x(t)
x(1) (t+1)
w(t)
x(k+1) A (t+1]t) =
D (t+1)%(1) y(t+1)
y(t+1) = H(t+1) &(t+1] t)
&(t+1] 1) W (1)

P(t+1) = E[(x(t+1) - &(t+1)) (x(t+1) -
x(t+1)"]
y(t+1) H(t+1) %
(t+1] 1) ;
(y(t+1) - H(t+1) &(t+1] 1))
K(t+1),
x(t+1) =&(t+1t) + K(t+1)[y(t+1) -
H(t+1) &(t+1] t)]
K , K
, T[P(t+1)] =min,

P(t+1)

K(t+1) = P(t+1]t) H (t+1) [ H(t+1) P(t
+1 ) H'(t+1) +R(t+1) ] *

x(t+1t) =P (t+1)%(t) (3
(t+1D) =%(t+1t) + K(t+D[y(t+2) -
H(t+1) %(t+1] t)] (4

K(t+1) = P(t+1]t) H (t+1) [ H(t+1) P(t

+1 O TH(t+1) + R(t+1)] * (5)

P(t+1t) =@ (t+1|t) P() P (t+1|t) +Q

(1) (6)
[7]

Le(t) = Hu(t) Lae(t) + Hpc(t) L () +
Houo (1) L (1) + wie (1)

‘L (1) t k Lk (1)

Lec(t)
Ln (1) Vi (1) , Ha (1)
Hec(t)  Hnc(t)
ye(t) =L« (t),
Hi (1) = Hu (1) , Hec(t) , Hu (D) 1,
xi (1) = [La (1) ,Lac(t) L () ]7
Xc (1) =P (1) x(t- 1) +,(t) (7
Y () = Hie(t) xic(t) + wic(t) (8)
Dy (1) , He () P (1)
LW (1)
®,
() =1,1
Hw(t) =1,  Hac(t) Hu(t)
Xk(0| O) :0, Pk(0|
0):P0 Zyk(t+1| t):Hk(t+1) Xk(t
+1] 1), 3.4 ,(5,(6
2.1
(t+1) Kk
ye(t+1]t),
LTk(t+1| t), Tk

[ Te- Ln(t+1] 1)]

y(t+1) =y (t+1]t) + b Te- Ln(t+1] )]

(9
:bk y qu(t"‘l)



11

xx (0] 0) , P« (0] 0)

, x« (0] 0)
X (t +1| t) , P
00 P(t+1]t)
, Xk(t + 1|
t) , Po(t+
1 t), Ke(t+1),
Xk
(t+1) ,
rerr = : — % 100 %
marerr:‘],\Izl I i — | %100 %
@ 2 3 4
2200 _
~ TERHFIE
2000 -o- M
1800
&
® 1600
&
1400
1200
1000 N . . .
0 5 10 15 20 25
t/h
1

FHg.1 Forecading resutswith Kaman
filter and the red vadues

1 24 h
, 2 24

WE /%

ST /MY

3.43%, 3
24 h ,
24 ,
2.94%, ,
8
6
.
2
1 n_His l
0 _ -
-4
-6
-8
~104 5 10 15 20 25

t/s
2
Fg.2 Rddive errorsd the forecading
resuts with Kalman filter

2100
2000
1900
1800
1700
1600
1500
1400
1300 4
1200
1100

-~ KR HAE
o Tli{E

t/s

Fg.3 Forecaging resuits with improved
agorithm and the red vaues

Wl ol

-4
-6
-8
5 10 15 20 25

t/s

BE /%
i

4
Hg.4 Rdaive errors o the forecading resuts
with inproved agorithm



12

[4] Haykin S. Neurd Networks: A Qonmprehensve Foundation
[M]. New York: Macmillan Qollege Publishing Gonpany ,
199%4.
[6] Bekinzis A G, TheocharisJ B, Kartas SJ, e d. Swort
Term Load Forecaging Usng Fuzzy Neurd Networks[J].
IEEE Transon Power Sygem, 1995 ,10(3) :1518-1524.
! [6] Rahama S, Bhatnagar R. An Bxpert Sygem Based Algorithm
' ’ for Sort Term Load Forecag[J]. |EEE Transon Power Sys
tem, 1998 ,3(2) :392 - 399.
) [7] (DENG Z-li) . -
(Kdman Filter and Wiener Filter - Modct
ern Time SridsAndysg [M].
(Harbin: Harbin Indugtry Univerdty Pres9 ,2001.
[8] Hudsemann SM. Sort and Ultra short Term Load Forecast
by Kamarfilter and Autocorrdation[ A]. Proceedings of the
Universties Power Engneering Qorference.  Edinburgh
(UK) :1998. 497-500.
Ngan HW, Fung Y F et d. An Advanced Bwolutionary Ak
gorithm for Load Forecaging with the Kdman Flter[A]. IEE
Qorference Publication. Hongkong:2001. 134 - 138.

[1] Madorocogas P A, TheocharisJ B, Bakitzis A G Fuzzy
Modding for Sort Term Load Forecading Usng the Orthogo
nd Leas Squares Method [J]. IEEE Trans on Rower Sys
tems, 1999, 14(1) : 29- 36. (9l
[2] Charytoniuk W, Chen M S, Van Qlinda P. Norparametric
Regresson Based Sort-term Load Forecaging [J]. |EEE
Trans on Power Sygems, 1998 ,13(3) : 725 - 730.

[3] LuJH, Zhan Y,LuJ A. The Norrlinear Cheotic Improved 2003-06-20; © 20030801
Modd of Hectric Fower Sydem Sortterm Load Forecaging
[J]. Proceedings of the CSEE, 2000, 20(12) :80 - 83. (180-) ., ,

Short-term load forecagt of power sysem based on Kalman filter

LI Ming-gan, SUN Jiarrli , LIU Pei
(Huazhong Universty of Stience & Techrology , Wuhan 430074, Ching

Abgract :  Kamanfilter is an optimd egimetion dgorithm. Frgly , the dgorithm and principle of optimd egimation usng Kaman filter are
introduced. Forecag modd of Kalman filter is emphaszed and a st of formuas o this nodd are put forward. And then [forecag nodd of
Kaman filter is used in dort-term load forecag and achieves a satigactory result. The nodd is revised by an gpproach aiming a the character
idicsdf load forecas. Udng this revised nodd , the errors of the forecag va ues are remarkably reduced ,which proves that Kamanfilter is an
fective method for short-term load forecad .
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