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Abstract

Accurate midterm load forecasting is essential to preventive maintenance programs and reliable

demand supply programs. This paper describes a midterm load forecasting method using

autoregressive integrated moving average (ARIMA) model which has been widely used in time series

forecasting due to its accuracy and predictability. The various ARIMA models are examined in order to

find the optimal model having minimum error of the midterm load forecasting. The proposed method is

applied to forecast 104-week load pattern using the historical data in Korea. The effectiveness of the

proposed method is evaluated by forecasting 104-week load from 2011 to 2012 by using historical data

from 2002 to 2010.
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Fig. 1. The time series graph of weekly maximum
electric load
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Table 1. The error analysis of ARIMA model

A A3 3 - 3 | Fd
A% o o | oA
ARIMA(1,1,1)(1,1,1),, | 541% | 1420%
02-10d ARIMA(2,1,2)(0,1,1)5, | 467% | 1281%
ARIMA(2,1,2)(1,1,1),, | 463% | 1265%
ARIMA(1,1,1)(1,1,1)y, | 658% | 1629%
03-10¢ ARIMA(2,1,2)(0,1,1)5, | 613% | 15.83%
ARIMA(2,1,2)(1,1,1)5, | 633% | 1603%
ARIMA(1,1,1)(1,1,1)5, | 633% | 1560%
04-100d ARIMA(2,1,1)(1,1,1)5, | 514% | 1315%
ARIMA(2,1,2)(1,1,1)5, | 502% | 13.05%
ARIMA(1,1,2)(1,1,1)5, | 612% | 1511%
05-10¢ ARIMA(2,1,1)(1,1,1)5, | 580% | 1453%
ARIMA(2,1,2)(1,1,1)5, | 594% | 149%%
ARIMA(1,1,2)(1,1,1)5, | 770% | 1870%
06-100 ARIMA(2,1,1)(1,1,1)y, | 721% | 1792%
ARIMA(2,1,2)(1,1,1)5, | 774% | 1892%
ARIMA(1,1,2)(0,1,1)5, | 637% | 1628%
07-10¢ ARIMA(2,1,1)(1,1,1)5, | 816% | 19.15%
ARIMA(2,1,2)(0,1,1)5, | 691% | 17.16%
ARIMA(0,1,1)(1,1,1)5, | 1005% | 21.82%
08-104 ARIMA(0,1,2)(1,1,1)5, | 1251% | 2651%
ARIMA(1,1,1)(1,1,1)5, | 1239% | 2631%
ARIMA(1,1,1)(0,1,0)5, | 569% | 1431%
09-10¢ ARIMA(2,1,1)(0,1,0)5, | 380% | 10.14%
ARIMA(2,1,2)(0,1,0)5, | 265% | 1042%
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Fig. 2. Autocorrelation coefficient function and
partial autocorrelation coefficient function

of the original time series
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Fig. 3. The non-seasonally primary differencing
time series graph
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Table 2. Numerical value of SARIMA model
reflecting AIC and BIC

TR n|p|laq|P|Q| SSE

ARIMA(0,1,1)(0,1,0)5, [104| 0| 1| 0] 0202132075

ARIMA(0,1,2)(0,1,0)5, |104] 0] 2| 0| 0 | 198553406

HHEIEITHIII ARIMA(1,1,0)(0,1,0)5, [104] 1] 0] 0] 0] 215508728

EEEEESsSSScSSEs=ees ARIMA(1,1,1)(0,1,0)5, [104] 1] 1] 0] 0] 181,799,063

sE e msmEe ARIMA(1,1,2)(0,1,0)5, [104] 1| 2| 0| 0183100483
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Fig. 5. The non-seasonally and seasonally primary
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Table 3. Identification and selection of SARIMA

model using AIC and BIC

ke

T AIC BIC
ARIMA(0,1,1)(0,1,0)5, | 6,074.75 6,078.90
ARIMA(0,1,2)(0,1,0)5, |  6,068.39 6,076.69
ARIMA(1,1,0)(0,1,0)5, | 6,104.94 6,109.08
ARIMA(1,1,1)(0,1,0)5, |  6,027.13 6,035.43
ARIMA(1,1,2)(0,1,0)5, | 6,032.47 6,044.92
ARIMA(2,1,0)(0,1,0), |  6,100.46 6,108.76
ARIMA(2,1,0)(0,1,1)5, |  6,149.30 6,161.74
ARIMA(2,1,1)(0,1,0)5, |  6,026.19 6,038.63
ARIMA(2,1,2)(0,1,0)5, | 5,989.19 6,005.79
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Table 4. The parameter estimation of SARIMA

model
ARIMA(1,1,1)(0,1,0),
T A4 |SEAF| T P
AR 1 0.4011 | 0.1410 2.85 0.007
MA 1 0.9892 | 0.0646 | 15.32 0
ChE -42.67 | 11.07 -3.85 0
ARIMA(2,1,1)(0,1,0),
T3 A+ |[SEAF| T P
AR 1 0.3426 | 0.1531 2.24 0.030
AR 2 0.1457 | 0.1518 0.96 0.342
MA 1 09775 | 0.0851 11.48 0
Chh -31.01 | 15.39 -2.02 0.050
ARIMA(2,1,2)(0,1,0) 5,
T3 A4 |[SEAF| T P
AR 1 -0.1846 | 0.7500 -0.25 0.807
AR 2 0.3084 | 0.2809 1.10 0.278
MA 1 0.5205 | 0.7661 0.68 0.500
MA 2 0.5598 | 0.8243 0.68 0.500
Chn -26.999 | 6.993 -3.86 0
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