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Short-term load forecasting in power system based on wavelet coefficient and BP neural network

SONG Ren-jie!, BIAN Yi-xin!, YAN Miao’
(1.Northeast Dianli University, Jilin 132012, China; 2. Jilin-Technical College of Electronic Information, Jilin 132021, China)

Abstract: A new method of short-term load forecasting based on wavelet coefficients and BP neural network is proposed in this
paper. The forecasting to wavelet coefficients has replaced the forecasting to load sequence. The wavelet coefficients on different
scales are forecasted by BP neural networks respectively after wavelet detail coefficients have been dealt with by layer soft threshold.
The new method combining wavelet coefficients with BP neural network is introduced in detail in this paper and the example about

the method is given as well.

Key words: wavelet coefficients; BP neural network; soft threshold; short term load forecasting

FESEE: TM715 XHERFRIRES: A

0 3&

AR AR TR RARE T L A, B
A RERE BRI DU HRE R SR S 5 I % B S 4
BH. HRMEENRE—HEFERNTE €
ERANRGENIEIT. Y. EHESTEHET4E
EHER . Hoh, ARTRIERRELIE TS
R & 0, RREENEREMEANE.

MRS TR R B AR AR . ik
m A R A TR e A ST R, AIEMT K
BT AR, 3R T 2 S T A B 7 ¥,
WEAMREFFE. BEME: BTERRE
HIFREMEYE. TRRGE. BRBHE%. R
ZMBE BERINEE, ARTNAREE
#E. BEHTHEES MBS RE, REWN
BMTEEE —ENERSE, FERKSETE
E. MEMTR-MEFNAOBFELR, ERAEEN
REGEAF IR, B EA D s, w1
CLEEAEA A E T S E S, EXE B ARS
RECESREM O AP, RENRREE
R RE ST REHERINSE . KXHRTETD

XEHS:

1674-3415(2009)15-0087-04

BRYEE S BP A RILE K ) R G 5 A T
BB i, RN BRRE SR AT 5
BIEASRRE TR, HFXEREDERL
S RHAT BEERE, NTHBRELTHRER, RE
HMAE R . B BP 22 M 28 x4 F BME G 10/ R
¥t TN, BE T BRI AR S E A T E
gt 2R

1 /NEREES BP AN TN A E

NEFREE BP &M LRSS EERIAT AN
WA BARR, Wi DB LA F550
. REARARASRNEER. KR, BE
BT Mallat MR ZEER SRS, TREHE
REFHERFENTREE, TH2RMEEKII%4
ERBE MO ARE TR, FLl, BB
BERMOREIOBE, NTRBREREE, 5%
TRAER . REKEEEREHFEEREREE L,
Hi BP $REE P4 IX L0/ g R EGHAT TR, B 5 il
NEFEZRHFRETRAENARFE. BHEL, RE
Eiwbor =k Sy ibels @l okib k= Saw Do RN &% d:n!
.



-88- €N SAEP D EM

BRI DA K RUBE R/ B AR $7 for (04 B AT 3
#, E-ERWRUEKRT, REEMAKFAREH
ERETMEE, RNESREFERINE. KX
KRR, BEHNELENELT DK
db3(Daubechies Bi#0) VE I BE/NE, X 51 S8 431
ZEREE 3. NGRS AR E R R A S
) Mallat %k, HHE T Matlab &5 LW,

/NS AT T S e PO S AR AT 4R 4 T R JLER

© TR EE PR (db3), HES
AT 3 BN

Mallat 4} 8 K,

Ad f(D]=f(1)
ALfO1=DY H2-RA-[f®)] D)
k

D f(]=.GQt—k)A;-I[f(®)]

AR (D) B, t AEEEEIFFS, =1,2,....N;
fORBWGES: jHES, j=12,..JHG AtE$
BN AR EDE 38, LR B RIBIBRAL: AN
B ROBESE j BRI (RUMESE ) /MR
;. DiAES ANTES j BRI (BN 5
3 BN RE

Mallat 3 REIERE R REFMRIF B
B fOHN AES fOES Y RE (B B) Kl
Wy, BMESRE S H/NE R A REE 2 RE

(3B j-1 B BIEALER 43 (/NS R B Ay 5 7 R IR
R HBH, REHBERNLERRAEERRN; M
SSOEE I RE (BB RATHRS, BEM
WAR/NE RS D REEE YT RE (1B
RIAEALER 4 B /DB R B A S5 YRR 38 G BF,
RIGHERI S RIE SRR R, BT Mallat &
BRI, BB -REY L (@& BED), 55 A
o SRR S /N R B A (EERSRF 7 1D
R E 20/ MNERE D, (FEESTH LD,

@ EHBETE: Mo28EENEERESH
EERE, AT REERBIELE,

i T Mallat 53 B VE TR B/ D R B P FE
PR E, SRETNEEAEN TR, M
2 MBI E SR B & IR R BE Atk BrEL,
Wi BE W SR> R E, AMREREH
58, ABRLTHER.

LR TRENAYT, SHESHATIERM /DK
T, £ REFYXAR-BREERAIEGE, &
BEREL, 2XRERER, Bk, ATLIEEH
43R BME R v HROX AN B . AR T SR e R R

Frr KL TR R, WLAHITSR: 4
B RIS 2 /N R BUE R B, R 4 AN R BE,
X EMEY, RGBS EAER K B

STV AR RBEAE . DR RBER
BHW/PNEREG RURNECR B A3 E RN BB AT
B, DTERETRENDMERREE, KTEHE
HINERBRAPE N ZEE. B H M, 7
MR MERBENEERD . AT REME
RI£% I -

@ PERBAIRIITE: Kyt BP #HE ML
METLHIMAMILS, BEX AT ISR BIRE A3
PIA— e a2, ERMAREIRAT0, 1122, 13—
AR A

L'= (L - Lmin)/(Lmax - Lmin) (2)
RIGH BP WA ML 53 HINIH— 45 R & B H
EBEAT T
R ENATHRAXNERHRE R RHE:
L=(L_-L_)L'+L_ (3)

AR (2) F1(3) 1, LRREIH—E R,
LA NGRS, Lo - Luin 2B R 2 B/
FHIR AR M.
@ EHLR. SR RS F N R EOE
N T AR, 78 T B S
FRGE N
ALFO1=23 He~20A - [f @)1+ gt ~20D [ O]}
k k

(4)

AR (D F, JASBRIER. hg ARES
FINEEM ISP RS, Lhr L RIEFHBRRE

EMEERES YR BES AEE Y RE (B

B) BRI NE R, BMESE4 B DR R

ARBEEE 27 RE B A1 B) KRR

NERB A BRAEEESEREBES H BHUK

F2VRE (B AE) WA HHKNERE DA

REETESEMIENSE ¢ B, RERMBRIN.

TWEEX IR BEF 2°RE, BREMES.

2 BHIEIE

AKX B R4 2006 4 7 A 30
K MFEIE (K 24 &, 3£ 720 2D FEARER
o
2.1 INESR

%% 1 15 41 B Mallat BT = RES#E,
KAGEHR . i B3N (db3) 1R A B/



RAR, F ET/DEAON BP #2 R S 1 ) R G0 R 1 76 Bl -89 -

B. B 1 RREHAFTFI RS RESRK/DES #
RY CPEREEMNEGES). HA, cad AHFFY
BSR4 (FRAIEMER ). cdls cd2. cd3 435
HFFIEE RE TSRS S (R A
EFalUE Y, fAWFFRETHENE RN,

s

400
300
200 -
100 - .
0 50 100 150 200 250 300 350 400 450 500 550 600 650 700 750
th
1000 O
800
600
0 10 20 30 40 50 60 70 80 90 100
th
200 cd3
0
-200
0 10 20 30 40 50 60 70 80 90 100
7h
cd2
100
0
100

o 20 40 60 80 100 120 140 160 180 200
th
cdl

0 50 100 150 200 250 300 350 400
th

B1 RagFFIRENESRET

Fig.1 Load series and its wavelet decompositions

2.2 MELE

X RS BN REUEERME, REEE4S
AEEME, XEMES, RIBEL AR IEEHENE
BIAE .

T R R BE AT, AR KBER
BUDERE, /N R B B B BT
i, DMTERETREMN DM ARES, KTEME
RN R AWE M. BIFHRE, TTE
W DERENEERD. AR TEEHE
ZET b PNESIF
2.3 EREDNBEINRIR

WRIE /NS RABE A S SR, 3t ca3.
cdls cd2. cd3 &ES B HNKTMER, &
MEMEREER 3 Z, HRAE. BEENR
. RESHmE 1.

EXRE AL, BRRA—AREE (720
R AERG R AR W 55 5 B S 3
B, WAENK/NERESE DS TN,

R1 BLHETRIIBARRSHY

Tab.1 Forecasting model parameters for subsequences of load

£ ca3 B! cd3 R | cd2 B cdl A
A TE 94 30 24 32
R o 20 10 10 10
R i 7 7 9 14
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Tab.2 Load forecasting results during 24 hours in Panjin
district by ANN and the presented method respectively

ANN & I
BRat A SR BURM  MERRE OB AERERE
MW MW ! (%) MW [ (%)
0: 00 197.73 209.71 5.62 199.11 0.60
1: 00 19021 203.35 6.46 190.61 0.21
2: 00 187.285 1982 551 190.71 1.83
3: 00 187464  198.04 5.34 184.58  -1.54
4: 00 191414 2008 4.67 197.08 2.96
5: 00 206.216 218.79 5.75 210.04 1.85
6: 00 23284 22264 -4.58 235.38 1.09
7: 00 249715 255.71 2.34 24784 075
8: 00 271652 30265  10.24 27721 2.05
9: 00 266061  272.81 247 27281 2.54
10: 00  277.327 28355 2.19 283.55 224
11: 00 274434 32015  14.28 28632 433
12: 00 233301 26779  12.88 241.814  3.66
13: 00 232966 24111 3.38 238.84 2.52
14: 00 248203  257.13 347 257.13 3.60
15: 00 269219 27296 1.37 276.76 2.80
16: 00  267.66 270.65 1.10 273.67 225
17: 00 277.902 317.16  12.38 28091 1.08
18: 00 262601 28621 8.25 267.46 1.85
19: 00 250372 2558 212 24748 -1.16
20: 00 310156 31345 1.05 31695 2.19
21: 00  283.128 33961  16.63 286.87 1.32
22: 00 230.535 27857  17.24 23746  3.00
23: 00 202602  208.88 301 205.79 1.57
FHRE 5.97 1.75
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Tab.3 Load forecasting results during 24 hours in Jilin

district by ANN and the presented method respectively

ANN J5i% ATk

BuRit % SERRE MERE HXHEE MIRE MxEE

MW MW /(%) MW ! (%)
0: 00  257.69 260.92 1.25 263.1 2.09
1: 00 26546 25065  -5.58 266.3 0.32
2: 00 261.00 270.71 3.72 2638 1.07
3: 00 26157 256.55  -1.92 263.34  0.67
4: 00 261.17 25175 -3.61 2609  -0.10
5: 00 27415 26508  -3.31 280.7 2.39
6: 00 28874 298.66 3.44 290.1 0.47
7: 00 29823 302.67 1.49 302.1 1.30
8: 00 29353 303.1 3.26 29583  0.08
9: 00  307.15 391.41 4.00 3034 -1.22
10: 00 305.44 29469  -3.52 30573 0.09
11: 00 31449 29503  -6.19 31199  -0.80
12: 00 30625 306.86 0.20 29564  -3.4
13: 00 309.92 29732 -4.07 308.83  -0.35
14: 00 31074 290.04  -6.66 306.7 -1.3
15: 00 31235 297.3 -4.82 30531 -2.25
16: 00 321.12 30950  -3.62 319.86  -0.39
17: 00 341.88 348.75 2.01 340.8 0.32
18: 00 33547 343.06 226 33635  -0.026
19: 00 328.32 31649  -3.60 328.13 0.058
20: 00 317.29 3057t -3.65 319.06 0.55
21: 00 296.03 274.2 -1.37 302.67 2.24
22: 00 286.35 27039  -5.57 289.12 0.96
23: 00 277.53 25373 -8.58 277.88 0.13
FHRE 2.10 0.12
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