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Grid natural area load forecasting research
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Abstract: Layout of transformer substations is a central job in rebuilding rural grid, in which accurate load forecasting for the area
supplied by transformer substations, called natural area, is a key element. Typical composition of electric power consumed in
countryside, which is divided into four sub-classes, is analyzed. Among the four sub-classes three main sub-classes are analyzed and
forecasted separately. At first, influence factors set for each sub-class is reduced based upon rough set theory, then forecasted by
support vector regression for every sub-class. The final forecasting result is three individual forecasts plus one addtional forecast pro
rata. Experiment shows that rough set combined with SVM regression is superior to traditional methods and has a good prediction
precision.
This project is supported by National Natural Science Foundation of China (No.70671039).
Key words: grid natural area; load forecasting; rough set; SVM regression; classified forecasting

FESHKE: TM7IS  UBRARINES: A XERES:  1674-3415(2009)08-0019-06

ERX, ERERFELRRRNER. BRKER

0 318 BN BRI, RS

% P i R T ) R W — TR
. FEARATH BRI, A SR B ARk
EREEMT, BEMBIRTERREEELS
ERBMAREE. —H BRI X
AR M 3 B R AT R, B AR
Rifh, —BREKBETRBEREN S, K55
BN, ERAM. B, P T A
AR BEMIFAK IR, T A8 0 50 Py g
B SR T A R B A S 4 BB
.

U7 A T P 4
JXESTERT E ARIX B SR B — R

=% ) 471 a7 TR0 28 4
ZMNH,

EEWME: BRARXRHFZASLAE (70671039)

752 3 HAR AR K, 2 5 5 PSR At S DX 45K
AU RHENSER. BT RMARTGEN M E
ﬁ%ﬁ@%ﬁ@:%AE%EﬁmﬁiﬁﬁEﬁx
REMERHh R UL SC B R E, b AR A
FSHTER fasb oM B B R X S
fir A VRS B I BOR
T4 e FELRE B2 B R 1S R O B4R S SR 9 A B
HAl, ERAERHITRGEAER. AE¥E. A
—BHSIE, WTURIBBERERRRI KR, BRIE
AfER, iR, dREEvnTERERE
FERFE KBS AERATR T, BN AIRIA R,
FHBEEA RN ZEFREN (SVM) BET
Vapmklﬁ]%%eﬂn'ﬁ’]ffﬁﬁ‘?—jﬁ BT FE A —
WHIKF A, EETEHRRE/MUER, RIE



-20- CHERGY DM

NHEAE BRI R I E 22 SR 2 1 3R &%
TR, MRS REFZIEES . XRFREHLA
UAFARMEEEHT, REUE—SBATE
e AT LB AR 512 1,

RARTHER M ROERER, BHMAER
— AR FRARSEIEH AT pl. SEBR BRI
MBENATTDE—R AL, WZIKBITE
Wortr, FoanlemMMER, REFHEXNEN
HE R RETEN, BERBRRLER.
ER itk iber SEAnva s k- 982 uIESE v
TR MR R BHATAR, REMRARER
PR R AR IR A 3T SVMEN R HLREAT M 25 37
W FXREMNLENLFHBRRIITER, Ha
HERAR .

1 fHfEEIER

EHEEY, BR—ITHNRRIRREEHN
S=<U,AV,F>, UENZRIETHRES, 4285
HRBHEC MEREBME) WEMSE, He
A=CUD,CND=Q,acA,VeV,,V, ZEMai
H, f:UxA>V R—MEEERE, BEABINE
HENEHER T —ME B E. RERTURERE
XH—REMIER, BERE. HRERER LR
FHNER, B THER AR, 8—ARESR
H—FEtE, B> AFMERBHENGREMN. BK
RYPNRITBERZMGBEHEAVER, —B&4RE
HRETIRN, JelIgsmRe, FEXRRSEURHF
e,

HRERAGE RS E XA HERHEER,
FHETBHEEE LA BHERAE. ELHH
DA S B AR IR B AR IEAL, H B RH
ZPEE . SHIFE . Naive Scaler®iE. Semi Naive
ScalerB VA RN B B, HRAE S7Far TR 45 s A SR
RABEB. A TRRFE, BELERIRERS
iCH S =<U, CUD>. :

®C eC, U/C, EMTHRABRMN o RELIHK

(X)

A card(X) AEEX BITLEML Y 1%
FERET & C IEBMA T ARXEX:
H(C)=~ Y PX)In(P(X)) 2

XeU/q

FUERUTRC T REBHRED WEHE
BAH
H(DIC)=- ) P(X) > PXIX)In(PX¥1X)) (3)

XeUic, YeU/D

_cadX) v ey, (1)
dU)

cad@nX) - pipi C,) MRFRk
card(X)
KRBHED X&HFBHTH C HKBEREX. ®
C=C-{x}, HFxeC, &HRBHEMEx RER
P 1 52 e R R
AMC,,D)=H(D|C,)-H(DIC) (4)

MC,, D) BEKFER x, BEE, WH AC,D)=0,
W x, RICRE, NMEZMNZEBHEETEE, £H4B
HERAE AN C, . WM EFFBREERTH o
H, FHREA x HEZWREE KT, BIAB3E
RRIAHRHEES. AREMAEBHER TR
HYARH BHERIAR, AT ERE TR
5.
2 ZHFEERYIN

SVMOIB] AL Ak 72 R £t oR B BT (o) R G =
AR A R RS M BR ST &) Hr AR LM I 2R B0 it
Bl— ARG, AT IES: R B A 4L

Ay TR R E 2 ) o R R B o 1) SVMIET YL
) 1) AT RS A «

{
min{%”a)nz +CZ(§,. +EON=1,2,1)

He: pyiXx)=

y—<@-D(x)>-b<Se+& (5)
S<w-P(x)>+b—-y, <e+¢

£, 20
EEPC>OI%S{Z@T@?, 8?‘3&9&@&1 «f*ﬂf*%m
AR . WREXTERE, B Lagrange 72,
L@b g =slof +CE & +£)-Talers +
y,~—<w~¢(x,-)>—b)~ia.»'(8+§,-*—y.-+ (6)

!
<o P(x)>-b)-Y & +nE)
i=1

E3XF b0, FARMIPEGELENFTE,
A5 3R i) A RN 1. B

min{% 213 (@~ Yo, —0)) < P(x), P(x;) >+

i,j=1

1 1
PRACES AL DI ACESH)!
i=1 i=1 D)

i

@ -a)=0

Ly i=t

a,,a; €[0,C]



Prsom, % AP BRSBTS

-21-

K (D R—AZHRBMRNAE, oJB2—Ha,
of BhfE, Hba 20 a 0 XA x BI N SCHF
W&, SVMEIEHLEENE R BT R R A

f(x)=zl:(a,~ -&)<D(x,) D(x)>+b =

i=1

i(a’i -a)K(x,x)+b

i=1

(8

K(x,x)=B(x) D(x) A%RE . ZREFRS
R1 2004F 2006 F LKA S HARE  (BL: kWh)
Tab.1 Electric power consumed in 23 towns of some county in Hebei province from 2004 to 2006(Unit: kWh)
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Fig.1 23-town contrast bar graph for the grass consumption of

electric power and three main sub-classes
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Tab.2 Meaning of the influence factors
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Fig.2 Agricultural power consumption of 23 towns in 2006
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Tab.3 Discretization table for the influence factors
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Fig.3 Scattered points figure for the corresponding relationship between agricuitural power

consumption and influence factors
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Tab.4 Forecasting results contrast table for agricultural power
consumption (Unit: kWh)
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Tab.5 Forecasting results contrtast table for industrial power

consumption (Unit: kWh)
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Tab.6 Forecasting results contrast table for residential power

consumption (Unit: kWh)
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Tab.7 Forecasting results contrast table for the towns’ gross

power consumption (Unit: kWh)
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