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Abstract - Electric load forecasting is essential for stable electric power supply, efficient operation and management of
power systems, and safe operation of power generation systems. The results are utilized in generator preventive
maintenance planning and the systemization of power reserve management. Development and improvement of electric load
forecasting model is necessary for power system maintenance and operation. This paper proposes daily maximum electric
load forecasting methods for the next 4 weeks with a seasonal autoregressive integrated moving average model and an
exponential smoothing model. According to the results of forecasting of daily maximum electric load forecasting for the

next 4 weeks of March, April,

November 2010~2012 using the constructed forecasting models,

the seasonal

autoregressive integrated moving average model showed an average error rate of 6,662, 5.26%, 3.61% respectively and
the exponential smoothing model showed an average error rate of 3.82%, 4.07%, 3.59% respectively.
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Fig. 1 Maximum electric load and maximum temperature,
minimum temperature of 2012 weekdays
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Table 1 Regional weighted values of temperatures

i city i (4] o]8) o, (TFEA)
1 A& 0.4376
2 S 0.0558
3 T4 0.0448
4 A+ 0.0306
5 k] 0.0633
6 o 0.0838
7 2T 0.0647
8 54k 0.2194
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Fig. 2 Weekly electric load variation characteristics
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Table 2 SARIMA optimum m

rol'

F SARIMA & 23 MA (20124 3¢ HlolH)
odel selection using AIC and SBC (Data of March 2012)

w3y n D d a P D Q SSE AIC SBC
ARIMA(1,1,0)(0,1,0), 84 1 1 0 0 1 0 170718955 1224.076 1228.937
ARIMA(1,1,1)(0,1,0), 84 1 1 1 0 1 0 169993410 1223.718 1228.580
ARIMA(1,1,1)(1,1,0), 84 1 1 1 1 1 0 157480641 1219.296 1226.588
ARIMA(1,1,1)(1,1,1), 84 1 1 1 1 1 1 118772821 1197.600 1207.323
ARIMA(2,1,0)(0,1,0), 84 2 1 0 0 1 0 167653874 1224.554 1231.846
ARIMA(2,1,1)(0,1,0), 34 2 1 1 0 1 0 167046677 | 1224.249 1231.542
ARIMA(2,1,2)(0,1,0), 84 2 1 2 0 1 0 151642348 1216.122 1223.415
ARIMA(2,1,1)(1,1,0), 84 2 1 1 1 1 0 156660341 1220.857 1230580
ARIMA(2,1,2)(1,1,0), 84 2 1 2 1 1 0 139003381 1210.812 1220535
ARIMA(2,1,1)(1,1,1), 84 2 1 1 1 1 1 118015635 1199.063 1211.217
SBC 5 Hlmale], o] X7} e 2dS H2 nygow E 3 SARIMA 2¥E2 0|83 M S Z}
3 A gk} Table 3 Electric Load forecasting results using SARIMA
model
= 77+ PERE BREEE
A[C:nln(ﬂ)+2(p+q+P+Q) 15) A= 4 AL dila)
n 2010 3¢ 8.09% 13.05%
SBO=nin(22E) 4 (gt P+ Q) In(n) (16) 20104 4% 9.52% 12.99%
2010 11 2.38% 559%
2011 34 5.22% 10.81%
A71A, ne& AALD AR F, SSE= IAAFH, pe 2011 44 3.42% 7.50%
27189 25, ¢ olFHI AL, PE ARF 713 20114 119 7.13% 12.40%
A Qe ARE oleRat S ERITHIL 2012 3¢ 3.33% 9.53%
2~ o [e)
cl’fgjlﬁ_l—f’] B] Zé;%:‘je} :]X'ﬂ % }'7] ‘AOH Z}'T—‘ /\]}\] O]’ . 20125 4% 3.81% 10.78%
=7} 277 HE S B3 A E 7 % o
T F71 ) a7l sAsiA Tde Friw A 20124 119 3.68% 7.58%
S AA s Aol 4w dHdHolHe HYAE
Ayl $slA A 713 E S (Autocorrelation  Coefficient
Function: ACF)¢} #H=A}7]743 84 (Partial Autocorrelation S 24 o gHdelEe] & AA = EAE e F
Coefficient Function: PACF) #4& 2AAstd 1, A1x7F % Qslth 2y FAHLS Y A 1F E=E 2F9 HolHE
ol whek 7)ol WA GRTS B AE A ALgsld, olHER Q3 £EQl AH W] WEEle] F
A oro FHE3tE RS Atk SARIMA 232 ‘R AE AEsHA ol F38tA Kbtk Ee 55 o]4te] HolHE
Aokl A (Principle of Parsimony)’o wa} 249 =7} AVREH, =AY Tk vt ubeE Wy RE F
dotdl HPUFE ¢ F2 oSS @7 wiEe] mge AE AZsA dFskA Rtk waka] s mE Y
2 "okg 107149 ARIMA 28-S TAa%12[10], 2012 Fao WEHs /M AFgeA Axtsrl dsiMe 34 4
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ato] AICS} SBCZ A4k Z3bo)t}. somE e #7304 JM7] & AREskslTh wEbA
28 FAS 7] g8 5L F7te 37 Agsez 9 &5 oSl ALEEE Fo Fdrle9 Aol g wst
R agstgdel. HAo dolegs AAsr] A8 A o 7] &9 W Ay wEHs Adsdu, A4 A9
3ARE BA 1037449 A8F8E 043 935S Y3t Foo MEFS tate A8 8 HAFoRN Ve &
A, FAHoRRE HA Qde] HEFe s olgdE A BE wgdsan. 28 243 A¥Fe s NFgd 2y
o] /b F& oF A#E JERATE SARIMA ¥ & o] & of Ag3te] & Wayssich
3 FF 47 A Ho deFedS d94E oy 2o Fu Adgeee) A a9 28 g9std, 3Y dg5e
B d¥gao A9 a9 18 FAFH, 7len d™¥s of mpRzbA R dAG A7) HHS FA st glon, 1
QE F UdlA FAZ WESY EAd, dAHT 27t} A7 BdY Ao AR #&E FASH Ta
i FAE dEpdh webA vlew dE e tele] #A s e AT gk ol#@d 5Ao) Agksle FH

1500



A AdFLE A U} F2 AL5axlole WES
2 Agte] dx2 APRAL F, QAo ol §
A 479 AdFaclA] Bt Fue AYLLE o] §3
o WEES Aded, A58 B Arae] 1 WER
2 AHgste] dxe AW A5RR B o §
FF 479 9 A ALY adS Ane et 2

E 4 XN4HY 282 0/8% A0S A

Table 4 Electric Load forecasting results using exponential
smoothing model

o & 7]13t Byt Q A} 2 o) A}
20104 3¢ 5.84% 12.49%
2010 4¢ 1.79% 5.16%
2010 11€ 3.83% 10.69%
2011 3¢ 5.69% 12.99%
2011d 4€ 3.89% 9.98%
2011 11€ 2.64% 7.98%
2012 3¢ 2.61% 6.13%
201241 4¢ 2.04% 7.52%
2012 11€ 6.11% 10.95%
SARIMA 23L& dgFadA vevs #7143 4
& dZol B RYolx, A4 RFPL V|2 dgs
QAo WMEAAE d35e vkt Ryolr}t. 7zt A4S
W gk SARIMA E@ 3 Add 23 & o]&3sto] 2010~
2012 3, 4, 1199 FF 459 4 A dHF8E 4%
A3, SARIMA =32 6,66%, 526%, 3.61%° HIT A=
el 3, A eEE 232 3.82%, 4.07%, 3.59%2] Hit Ak
2 vepan,
8.00%
700% 6.66%
6.00% s 26%
5.00%
2.00% 3.82% o7 361% 3.59%
3.00%
200%
1.00%
0.00%
2010 2011 2012
HSARIMA  X|2EIT

a3 3 dsecs 2 b

Fig. 3 The comparison of electric Load forecasting results
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