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SHORT TERM LOAD FORECASTING USING A MULTILAYER NEURAL
NETWORK WITH BP-GA MIXED ALGORITHMS

YANG Yan-xi LIU Ding LIQi ZHENG Gang
(X i'an University of Technology, Box 109, Xi'an 710048)

Abstract: In this paper, a modified method (BP-GA) for short-term load forecast is presented, which
can quicken the learning speed of the netw ork and im prove the predicting precision com pared w ith the tradi
tional artificial neural netw ork. We use GAs to train connection weights of multrlayer feed forward neural
netw ork (BP) until the learning error has tended to stability, here, the best initial weights have been found.
Then we use BP method to finish short-term load forecast process. We also consider the influence of clim ate

for the short-term load and m ake it as one of the input for the BP. Experimental results show that the short-

term load forecast system based on BP-GA has high precision and high learning rate.
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Fig. 1 The architecture of the short-term load forecasting

system based on neural netw ork

AR 2GR R AT 7-5-1 =217 BP
2, )2 AR GBI eR BRI ] S igm oid BRIEL:

f(u) = 1% (6)

e
b u i sAmAE 5
W 28 A T 2 S
Wi(k+ 1) = Wi(k) + Nedy,

Oi(k+ 1) = Bu(k) + T, (7)
Jorp 1 A ST RN T, W o M RUE, 8
N T BIAE, N Ry 5 23 e NARZE T L j AR
e, M TR,

ej= (O - O’\k)OAk(I - 6}() (8)
B,
ej= Iu(l - Ijk)z eW i (9)

HEEf O, AT O 40 0 o i SO SRR R ST A, Ky
G | LRI T, VI B AR SOk

min(E) = min( X (va- 9 (10)
JErh g, Ry 52 LR H R R RS ST, p Y
BEAKL

76 2 R R Bp &8 vl vk, ek T &
X R0 3 A7 Ay T ) 22 2 A 20 I 25, AR T L, 2 ) 3k
FE1, Sy BN JR) 0 o /N A 3K S ) 465 1) e R, A otk
ASCHEH R HAE BP W48 I 25 b th B Sl 2 22 1
I 5 ) N 35 A% SV SRR AL I 2% 2 550 1) T vk, 3K A ] BA
I g SR B2, A T ca A R
Pt s E S BP 1R S 3 B /) ) R

P W28 250 Ak, e T4k R U i R 45 AL
TEFNRIAEL, (15 4% 4 St ZE M Mk 8L SR
T ESRIEREA AR 15 A ik A rp ) B L AT A SR AR
ISR, e 1) R SR 3R s Ry e AR, B i 4% AR Y,
AR 5 A A ) S N, G R R AN, % ILREAT
S A RS S, DT P A AR RN, X
FE—R— AWt At 55 WSk B — > 5ol N A 5
A b, SKRAT o) A AR SCH R AME IE st A%
H6 BP WSt AT ik, HoP 3R T

1) S5 gmt5, FATTHE B W 2% A A 5 4R A1
VRN DA, SR FH S gt 7 2 m AN 1l 4, X
FE ] DA 50 i 6K B2, I AN A 553 {5 8 5 —
Y SERR R, DR FE 2 R e AR AR AN AR B B
Z AR T kL,

2) WIAAREAA ) A R, DRk R4 ) D 8 AN — i
FLEE/IN, FEC- 1 1) 2 Ta), Dby b /S 2 D] F EC{ ¥
(- 1 1), WILEREA LI ZE o A1 o 1 SR BB 52,
IXFEAL AR 5L v A R P A n AT i (R

3) I RE ) VP, A SO IE AR BT ECR R
A= R

fitness = }iT (11)
AL E BN, 3N E DR,

4) SV (Roulette W heel) BEATIEHEERAE.

5) &N, T XH p HAZRE P, I
KR IBAL BRI AT PR BEAA BRI 5, L8] T
I BE T A, USRI P A P, AN AE
N AN R, [ 250 138 B, §E ) UK 1A%,



3

MIEVGAE: JE T BP-GA TR 2% ) S0 4 22 00 265 e 00 S T

287

N =B P AP, AR IR, A SO R H
LT AT SRS S (R A ik

Pi= a/(fow- f)> Pu= b/(fou- f) (12)
Horg Fp /N T 1.0 B £u0. 8 F 2tk
SN ER IR S SPRANAIR

6) T AN IE I A, FIT A BIE KR4
P, BT ML 7y, IR [A1H] 4) 4k 22154

7 I A P 35 DR gt e I 4% A R ) R ) %
DU, FEEATTH TP 2 X 285 ¢ i 47 Aaf TR 45 1.

4 i ESLE(Simulation)

FIH FiR BP-GA TRA B 5HE H X HL )
G BEAT T T, BATTE I TR H R 2000 4 4 H
17 H, W3R & A 2000 4 4 J1 17~ 28 H, Lh 2000 4E
4 H 3~ 14 H G I SEREAR. S8O0EFE N gt
KBy a8, MAECK 20, HEAAREN 300, a= b= 0.

1200

1100 -

1000

800

15

A% 3

58, BP W22 212K n=0.01. FI}HH MATLAB
B AT g RSB, AR B S RN 2 3
w24 A HISH ST gk, 1 b H sk br
B, 2 T, B3 0h GAs BT FE.

M 2 Ha] DU R X — 7 v T 67 A 5
b G AT AR5 BT, e KARRHR 2 0 3. 42% , T34
FEH 0. 92% , SEATIH AL HEL I G A IO (1 B2 5K i HL
KA IX— 71k, W ST KK S, 2 kgeil-F
25 ] ECh 5000 IR, TR B L4222 IR
b 17000, A 3 Hoar DUFE AR R Ab o 2 2
T 200 AR ERAR N T S, BEAHE FE AR TR,
X TR 35338 N 1. 8034

S E— IR IX — J5 VR I RE, FRATT SO
(R ur EAT 7SRO, 45 i 4 Fros. B nl BLE
HH, RIS AT LAk S v P TRk .

o 5 10 20 25 100 450 200 250 300
it fA) (Hour) A
Bl 2 H gy il 2% K3 Gas btz
Fig. 2 Day load-forecasting curve Fig.3 GAs operating process
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