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Daily Load Forecasting System with Segmented Multi-Model Combining Forecasting Method
CAI Xiao-Hua', LV Gan-Yun?
Y(School of Mechanical Engineering, Jiangnan University, Wuxi 214122, China)

?(Department of Information Science and Engineering, Zhejiang Normal University, Jinhua 321004, China)

Abstract: Daily load forecasting is a basic role of power market. Most of load forecasting methods use one same
model in one day, regardless of the change of load composing and characteristic at different time segments. A new
segmented multi-model combining load forecasting strategy was proposed in this paper. According to different load
composing and characteristic, 96 points daily load was separated into many time segments. At each time segment, a
multi-model combining load forecasting, composed by multivariate linear regression, grey prediction, SVM and
neural network forecasting, was used to forecast load. The forecasting results of a city in east China showed that,
the MSE forecasting error of 96 points daily load is only about 1.78%. The method can satisfy. the request of real
power system well.

Keywords: daily load forecasting; multi-model combining forecasting; time segments;_power

1 515 LR R GVRTR SCRE ) i LA 3 N TR R L
H ) s 0, H D Tis & I AR A 7, AT J53 B A R Xt ) ——VR il I 1) J 51

D RGBT R, SR TR TN, R T s R . (B VT

R AT B R e A AR AR . I IR A R, AN AT ik B A5 oA

iy TR ARG A VE ELA M D RIS AT RS R5C MR, D0 7 3 mi i vEra e, 1t

i, DR [] S i LR P 22 A T 5 3 ok EAT T
gy i (0 F00 0y v R A AN I R, A R e — T 4 AT AL S A B — R AL

IS ZIEF ARV WE 75 ik &P RN N B 2] 35 e N e 7P O 2 I A7 et O U = S WP N

@© H4:0H LA ARFHEHR:4:(Y1090182)
WcH B ]:2010-07-07; W0 1 5 L s i) 171]:2010-09-20

98 W5tJT & Research and Development

© TMEBEERGAWITON hitp//www.c-s-a.org.cn



2011 ¢ 20 % 5 3 M

http://www.c-s-a.org.cn

[N VA

AL B e PN ORI H

NPT IPNE /e Ut D RF R DR AN P RieS MDA
A TR TS, A0 2% RE AN R I B PR AN 7] 97
A RSAVRFAE, 6 — P B I BOAEAE ZESE R AR
(e T DAL A SRR AR o 2% B8 AN ] By B ) A7 Ay 2L
HMURFAEAR A, ASCHR T H 96 s AAAT IR 23 I B 2 A Y
AEWM I SR — R A2 ANEB,
Bol b RS ] P2k 2 ongethma . KT
D S ) BN LRI ) 255 PN SE AR (R L, 2B
AT, e AR PR RR A AS [ [m ]
Ry MU S5 o AEANTRIINS B2 18], DDA 2% 5 g
BUBAZACREAT AL & TR R R A, DA A
B b PR R S i e B Se e R 48, T RAUE

AT I B (13 73 R AR A e 5 S0 06 Ak UM N R e

BT . R 2N B USSR AL A 18804 H 1)
96 SR HCHE, I F G B K 20 T T LS
SERRGT MR BB A LA L, R
TR B LA T 5 M S

2 oy BIE AL F
21 ETEEMEHNZREABETHN

R B AR5 BRI — BB EOR, ek
ZRPRAINE BER AL, NP R EZ N
ERFEEER, FEIRZ SR rh, h T REA
SR BT ATOENE . ASE R EI
F AR N, RGHATAEVE 2 A E PR,
— TR ANREAR G i ok, T B RS B g (4t

TR ARG R g . JE TR RS BOR I 2 A |

AT, B LA T LRSS

© X7 — T i R 2 AR, 5 o
FRRPSEIRY 5 ) (35 AN o M AL 25 B, 2L 4L
PSS TN AR 0575 51 U 47 O TR AR

@ X [T ) RESRFH 2 AL, AT 45
SR eI Pl B DR 45

©@ KR T I R, R AR AT F
i, RIS 3 S MR AR A B O o

ARSI 2B A TR B — Seng Sl 41
T At 5/ TR SRR, Stk 42 AT R ) T
MEAT ARy, IFAERRORIEEL T, St TR 4t
F SRR R . AT

Y =Hx+e Q

Ay =y, v,y I" A n AFEBTG H, y 85
§ON TR gy B x kA far () S B A
e=[e e e ]" A KA T B OTW R 2
H=[1---1 .

R P INB R /> — e Al vk I HE N, A B R 21
Ji AN, B (2) R /M :

Ju(R) = (Y = H)'W (Y — HX) 2
o XA AR 5D IR A Al T, Wog—
ANIEE R IABGERE, 3R« ¢\

W =diag(w, W, - W,) ?3)
P80, (%) WA WA

DL ST WY - HR) =0 @

Y X
IR e it

%= (HTWH) " HTWY = (X wy) / (X w) 5)
TR 2 N = -

% =x - R (6)
FIF A2, AR TRAL I F -

N:% (7)

AR 4 30 397 1 B 22 550 P U HEAT I B A — el
T IKUARER B2, BN A A b 1E
PRSI Ry, IRV B A R e o,
REBCR LA, A4t TR A A 0 B
SO/, BV (AT AR ISR R B Ay i
RSN BRI,
2.2 FIEELER

SRR BT, A 10 A7 il
YL TR () 4 Tl Sl 2 A T TR,
5% UL PRI AR TN . S ) LR 5 2
TN, AR 3 BT S/ TR HEAT %
B ATII, L PR R T

| inespazsmmpon

B
D
ST & —{ aomm|
B e

[y

2 L )1 >
Bl 1 BRI PN ) 45 M HE 1]

X AR TR AS R T A, AR RS
PR (i — R s e Ul Il RACIRAS . R

Research and Development 57 7T % 99

© THEEEEBE

http://www.c-s-a.org.cn



i E N R &N

http://www.c-s-a.org.cn

2011 4F 20 % 5 3 M

) B e B AR IR 7 s S B 2%
2.3 S BTEE TR

2 18 1) 5 X AN 7 IR 5] B ) A7 A 201 e VR A A
b, B SRS, H5 1 96 15 g LLE K
FRIIE R W LR 7 AN BE: 0: 00~5: 00, 5: 00~8:
00, 8: 00~11: 00, 11: 00~13: 00, 13: 00~16: 30,
16: 30~20: 30, 20: 30~24: 00. Wi5i&H], &AW
BRI SR LA WK R RSP [ 5 PR 3, AR [ I B
F) A7 A 7 S SRR DA S I 5, 3T P I i
BB o I A OE RSO AT I o SR X 3 11
TR T 0 B 7 AN ALE TRINEBAL, hT%
I B 2 R A A5 TN ) %% TRURBUE AR, Bk s
KIS BERS T ARRM TR, S 7 AN A
(TS ZE 5, LA 33024 1 96 5 i et o Tid 21
(R0, I B TR R T B8k T bt AU 1)
PR IESh, X BSR4 K e
I NFIH ARG, BRI & 5K S 50 R
TR 200 2 Byl o 6 E 00 43 BT
T, SRR o T A Rl R P
LK 23, FLHL ) B0 05 A R It ik 2 4%
MRy, AT I B A TR AR S S B R
T EAHEUT (TR . 746, H St 4 B i,
P/ T SRR IR I8 KRR, BRI T VI 2R
S FSE TN 1] o 336 L PR IS B 43t T RS S b R e o0
P T AL B 2 50 A T A O . SXRE, 4
I B 2 B 40 45 T 1 R B A R F

M TS :
THEMBOAN [ = T 2 RIS 3
;—E 2 DT [— I I
i " aam | st [
AR & '
i
ST HNEER /
\
\ BB \

B2 oI B B 4 Tl ) 45 R A P

3 TFUr RN
K Z bR Xt A ORI R AT b, 2 AT
1) ISk ZFR0I AT R 1% 22
RE, =|B - R|/R x100%, k=1,1,2, +--96 (8)
2) 95%ME K XTI AR XS 1 22, Rl 96 £ 471 fuf 22 Fk

100 #F5tJF & Research and Development

WRZERRN 5 RUG U 1R 75 i K AR -
91
RE, . = Max > RE, 9)
k=1

3) H i iz (RMSE):

RMSE = f(%s; RE,2) /96 (10)
k=1

4) — BN (n ) H S 5 iR 2 1P 24
(RMSmean):

RMS, ., = (3RMSE,) /n L% 11)
i=1

%

4 REGIR

gk S BT 7 o Y T, %
PR SOV TF R 5 KT HE 4R S TT P I 47 L0
BRS04 o A TR 2k Ak
ALAMIRL, BT 414 SR . AT
SRR RHLION . JRECT IR Sr AR Lk
PR RT BP BRI S At 10 SR L LA T
B S AT TR TR 4 I B BRI AL A T, L4y
BRI S T 2 e A RO TR, S LT
UL 2 B0 £ TN e 4 R

RECK IR T H K Borland C++ 8.0. SQL
Seiver7.0 ", IR PI SEIMECHEFRE L #5205
PI SIS P PR, BRI X FhL o0 PR A4 5
3 s RSN A A B 96 B . 5 ah b4y
O 5, 0 3 e e SCAR 75X, SIS 0 S O,
JoH 24 BSOSO AL R 96 18K
PN RGHARPE. N T IR RIS SR, Wi
RGN RN, P SEIEM Cr+ife, 7ERFTR
FHA P S A S P 7 125 5 BRI o5

5 g TG 45 R 5 40 i

DL bR S RIS, AR TR T AR R b
Ly R o e o A e T R R T 7 O R
2008-7-4 KH oy BB 2 R Ay, DL 2 ongki
I KT SCRF ) E A LR 28 ) 8% F00) 25 i —
PRI, FepiZ X H Y ] 96 it 47 A P TN 45 SR bRt o 1
3 4 2008-7-4 ik JURH 7 VE R H 96 s 47 fur 0 45
F2 JE2008 4E 7 1 HE 14 HEZ) LR 571
FI A7 A PO S A4 45 ST L

© THEEEEBE

http://www.c-s-a.org.cn



2011 4E ZE20% 2 3

http://www.c-s-a.org.cn

[N VA

1 2008-7-04 H X H ) G A7 g TR &5 S B

TR BN BP izt Z Itk K@ B
YT SWM Gk PEE]) bl 5 T
REmax 7.22% 3.79% 4.64% 8.43% 2.26%
RMSE 4.05% 4.21% 2.78% 4.79% 1.54%
BEIE SEEWST RIUWl SEEtR(E B HERE RRE w8
B A 2
BRTER | Ao | Sawm | = el
5 B B AE20060T04.55 52 B 6 85 ST
L IEES BRI ;
— . . P b 11-9'9:.4 ,,,,,
mo 2 RERE. - \'3-
= ‘ i’ .
[ RSO G B R . ET eou L
B & F tenneninats & T ’ o i
B R E200s0T 04 S I S
b X Y,
ORI g
., g
Ses
o
i
I ; .
'3 2008-7-4 LR L ZEFM T5 % K H 96 s A 5
BN

*£ 2 2008.7.1---2008.7.14 H [0 25 557 L

TOUBRA /b~ BPNN £tk KETW AW
WX SVM RS A P
RMSmean  3.89%  4.03%  315%  522%  1.78%

IBA TG S AT 43I B2 2 R
I 2 A 0 1R S I S S I,
431K B TS AR T3 A7 . O506HEE I AT A
S 2 T UM 77 AR %2 0k B 7 e AR L
SRR E BTGRP AT 1.78%,
BB . R DR 200 T R R 37 1 J e
FUFI LR |, GG e BB A5 . AN
S G I BRSO A
LT T 38 2400 SR, A — I A TR

SRR IN B RSB 2R 48, T A 5 R T 25 2R
RN, B RGBSR T 38R i I A5 T,

RIE T HH . NREIBITIE IR, RAEMA
ORI, BT

S0k

1 2R 2RI, AR A R 7, A% L 7 A T 5 A S L BT bt
F R HL g ik, 1998.

2 T I R ok, A s P R e R 00 S I i
SMIETTIR. L) R Gt H 8)11K,2004,28(16):83 —85.

3 de?ﬁ,ﬁEﬁ%i%f&%}%HH‘EE@’E,HH@ZL%TMUU.LP
HUPL T P4, 1907,17(3):211 — 213,

4 Ba\kirtzis \AG,\ Theochéris JB. Short term load forecasting
using fuzzy neural networks. IEEE Trans. on Power System,
1995,10(3):1518—1524.

5 BUEAR, KU B, 55 T GN-BFGS 5LV (1) RBF #ili 4
28 J A G AT TN L D) R4 H 3)144,2003,27(4):1— 4.

6 WHIT BT, A HE, A 5K B TR I 2 1) 17 gy A5 T AR B
TS o ] ENL TR 244k, 2002,22(7):85—89.

T T T AR AR L T SR R KRG L

By T FR 4. AR b L 07 K224k, 2005,32(5):57 — 61.
8 BGAR, 152, IR UFAL, 5 e T S8 1) BHL U5 vk W A 0 47 i
o, o (5 e L R 2440, 2002,22(4):26 — 30.
QA S0, R O e S AR, AR R N AR Y 7 A ) TR0
TEETE. LR, 2004,28(3):25— 28y
10 #R= XHEK. Eﬁﬁééﬁﬁfﬁ ) TRV AR B S ] e
LT F2247,2000,20(11):36— 40

11 Reeves GR,L\awrence -KD.Combing forecasts given different
t}>pes of objectives.European Journal of Operational
Research, 1997,101(1):98—105.

12 JU 53 )3 2%, T — o R 31 G A T ASE Y Rt 5
SR A LT R4 4R, 2002,22(9):15— 18,

13 ZRZR I BR A, A, 56 B AT — A S =1 B p ) A7 A
TR 20 A A A 2 €0 4 26 1) 2% A5 L b [ R AL T R 2
1,2002,22(1):29—32.

Research and Development 57 7T % 101

© THEEEEBE

http://www.c-s-a.org.cn



