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Abstract Load forecasting is needed to make supply and demand plan for a stable supply of electricity. It is also
necessary for optimal operational plan of the power system planning. In particular, in order to ensure stable power
supply, long-term load forecasting is important. And regional load forecasting is important for tightening supply
stability. Regional load forecasting is known to be an essential process for the optimal state composition and
maintenance of the electric power system network including transmission lines and substations to meet the load
required for the area. Therefore, in this paper we propose a forecasting method using SARIMA during the 12 months
(long-term/mid-term) load forecasting by 16 regions of the South Korea.
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Fig. 1.

The Electric-Power Consumption of Seoul from
April 2003 to March 2014
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Fig. 2. First Differences of Seoul Electric-power Consumption
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Fig. 4. Nonseasonal and Seasonal First Differences of
Seoul Electric-Power Consumption
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Table 1. Model Statistics

. Ljung-Box
ARIMA Model R Normalized BIC Number of
statistics DF P outliers
ARIMA(4,1,0)(0,1,1),, 0.946 23.107 3.268 13 0.997 0
ARIMA(4,1,1)(0,1,1) , 0.947 23.152 2.979 12 0.996 0
ARIMA(4,1,0)(1,1,1) , 0.946 23.156 3.261 12 0.993 0
ARIMA(4,1,1)(1,1,1),, 0.947 23.201 2,980 11 0.991 0
Table 2. Model Estimation
Model Parameter Estimate t p
ARI -0.418 -4.716 0.000
AR2 -0.508 -5.840 0.000
ARIMA(4,1,0)(0,1,1),, AR3 -0.384 -4323 0.000
AR4 -0.359 -4.063 0.000
MAL, Seasonal 0.566 6.137 0.000
AR1 -0.585 -2.454 0.016
AR2 -0.561 -4.907 0.000
AR3 -0.444 -3.653 0.000
ARIMA(4,1,1)(0,1,1),,
AR4 -0.399 -4.174 0.000
MALI -0.190 -0.740 0.461
MA1, Seasonal 0.560 6.040 0.000
AR1 -0.419 -4.677 0.000
AR2 -0.508 -5.812 0.000
AR3 -0.384 -4.301 0.000
ARIMA(4,1,0)(1,1,1),,
AR4 -0.358 -4.009 0.000
AR1, Seasonal -0.009 -0.047 0.963
MAI, Seasonal -0.558 3.124 0.002
AR1 -0.585 2435 0.016
AR2 -0.561 -4.875 0.000
AR3 -0.444 -3.632 0.000
ARIMA(4,1,1)(1,1,1),, AR4 -0.398 -4.136 0.000
MAL -0.190 -0.735 0.464
AR1, Seasonal 0.001 0.003 0.998
MAL, Seasonal 0.560 3.079 0.003
YL APHOR Besp) stel WAt WS @ MeAe] A¥LeciSe] AgHE 4% oF 54

O]%—J d718}¥ BIC(Normalized Bayesian Information
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Fig. 7. The plot of Forecasting Result for Seoul

AgAle] By AA A n e Wi v 15
7 A el tigk APE AAsIGaL 7t Ao myS A
34T Table 3). A71%9] oS EHo] F3w7} &)
A E Folon AR dERYe] Aoz A3
b sthal B 4 oloh AgE BYPoR 167] A9
gk 20143 493E] 20159 3E7HA) A 53 A =0

2ro

o=

AA gk ARAA A

=
[e)

selg 4

T

Table 6914 ®.ojFEa1 It} Table 62 7} #|
= 38 YeRllen @)

= el

Table 3. Regional ARIMA Models

o
=
o

k=2

Region Model Error Rate(%)
Seoul ARIMA(4,1,0)(0,1,1),, 270
Busan ARIMA(0,1,1)(0,1,1),, 1.47
Dacgu ARIMA(0,1,1)(0,1,1),, 1.62
Incheon ARIMA(0,1,1)(0,1,1),, 257
Gwangju ARIMA(0,1,1)(0,1,1),, 2.05
Dagjeon ARIAM(LLU(OJJ)H 1.75
Ulsan ARIMA(0,1,1)(1,1,0),, 273
Gyeonggi ARIMA(1,1,1)(0,1,1),, 1.15
Kangwon ARIMA(2,1,0)(0,1,1),, 3.68
Chungbuk ARIMA(0,1,1)(0,1,1),, 1.38
Chungnam ARIMA(0,1,1)(0,1,1),, 2.96
Jeonbuk ARI]I/ZA(Q1.,0)(0,171)12 1.94
Jeonnam ARIAM(OJ:U(LLO)H 329
Gyeongbuk | ARIMA(1,1,2)(0,1,1),, 3.22
Gyeongnam ARIMA(0,1,1)(0,1,1),, 1.89
Jeju ARIMA(4,1,0)(0,1,1) 3.16
Table 4. Evaluation of forecast result
Method used MAPE
Seasonal ARIMA 2.35%
Exponential Smoothing 2.40%
Markov Chain 6.39%

Table 5. Forecasting result of South Korea and Total of 16 Regions

year.month Observed Data Expected South Korea Error Rate(%) Total of 16Regions Error Rate(%)
2014.04 39,253,853 39,911,844 1.68 39,623,730 0.94
2014.05 37,377,627 37,962,022 1.56 37,832,394 1.22
2014.06 37,842,234 38,101,691 0.69 37,910,540 0.18
2014.07 39,994,984 39,664,422 0.83 39,443,865 1.38
2014.08 40,032,780 41,100,067 2.67 40,917,017 2.21
2014.09 38,161,493 39,563,034 3.67 39,379,064 3.19
2014.10 37,815,461 37,487,094 0.87 37,278,398 1.42
2014.11 38,728,846 39,475,513 1.93 39,200,167 1.22
2014.12 42,618,829 42,627,359 0.02 42,381,125 0.56
2015.01 45,423,302 45,015,679 0.90 44,790,801 1.39
2015.02 41,808,546 42,812,981 2.40 42,474,430 1.59
2015.03 40,859,792 41,631,232 1.89 41,367,942 1.24

8581



Farsly|&aks) B A6 A12E, 2015

Table 6. Forecasting Result of 16 Regions (Gwh)
H{Zirth Type Seoul | Busan | Daegu |Incheon [Gwangju/Dagjeon| Ulsan |GyeonggiKangwonChungbukiChungnam|Jeonbuk |Jeonnam G{:l(;(ng Giz;?g Jeju
Expected Value | 3466 | 1666 | 1223 | 1816 | 671 733 | 2494 | 8296 | 1313 | 1843 | 4090 | 1871 | 2710 | 3881 | 2820 | 362
2(())24‘ Observed Value | 3528 | 1649 | 1225 | 1829 | 688 743 | 2457 | 8430 | 1357 | 1887 | 4173 | 1902 | 2633 | 3911 | 2851 | 363
Error Rate(%) 1.77 1.03 | 0.16 | 0.72 | 2.50 133 149 | 1.61 336 | 238 | 2.04 1.67 | 2.84 | 0.78 1.09 | 0.15
Expected Value | 3305 | 1552 | 1143 | 1734 | 623 690 | 2488 | 7799 | 1222 1752 | 4010 | 1795 | 2614 | 3727 | 2591 332
2(())154' Observed Value | 3310 | 1537 | 1150 | 1735 | 642 697 | 2544 | 7889 | 1224 | 1754 | 4084 | 1814 | 2636 | 3834 | 2648 | 333
Error Rate(%) | 0.16 | 0.99 | 0.57 | 0.05 | 3.01 1.05 | 226 | 116 012 | 0.14 | 183 1.07 | 085 | 288 | 221 | 028
Expected Value | 3649 | 1573 | 1182 | 1805 | 651 725 | 2447 | 7997 | 1165 | 1745 | 4001 | 1784 | 2472 | 3731 | 2591 324
2(())164 Observed Value | 3535 | 1547 | 1171 | 1753 | 654 719 | 2529 | 7921 1150 | 1746 | 4035 | 1782 | 2598 | 3812 | 2631 329
Error Rate(%) | 3.14 1.65 | 095 | 290 | 044 | 090 | 335 | 094 128 | 0.06 | 085 | 0.11 5.10 | 215 1.55 1.46
Expected Value | 4072 | 1672 | 1256 | 1934 | 693 783 | 2591 | 8530 | 1187 | 1849 | 4125 | 1830 | 2574 | 3832 | 2740 | 329
2(())174' Observed Value | 3891 | 1652 | 1247 | 1810 | 699 770 | 2628 | 8367 | 1116 | 1800 | 4134 | 1807 | 2570 | 3814 | 2786 | 352
Error Rate(%) | 4.46 1.21 0.68 | 638 | 0.81 1.64 1.45 1.91 598 | 2.63 | 024 128 | 015 | 046 | 170 | 7.07
Expected Value | 4261 | 1740 | 1274 | 1911 717 799 | 2554 | 8605 1215 | 1816 | 4088 | 1768 | 2593 | 3686 | 2644 | 364
2(());4‘ Observed Value | 4373 | 1792 | 1338 | 1884 | 753 835 | 2583 | 8680 | 1156 | 1838 | 4186 | 1824 | 2638 | 3856 | 2774 | 406
Error Rate(%) | 2.64 | 3.00 | 5.08 144 | 505 | 459 1.16 | 0.88 4.83 120 | 239 | 319 | L76 | 461 | 491 | 1148
Expected Value | 3845 | 1644 | 1183 | 1813 | 668 734 | 2453 | 8076 | 1180 | 1720 | 3936 | 1737 | 2614 | 3648 | 2570 | 341
2(());4' Observed Value | 3931 | 1692 | 1247 | 1792 | 706 757 | 2611 | 8196 | 1127 | 1756 | 4097 | 1813 | 2727 | 3846 | 2713 | 366
Error Rate(%) | 224 | 291 5.45 LIS | 567 | 313 | 642 | 149 445 | 2.06 | 411 | 439 | 432 | 545 | 558 | 734
Expected Value | 3397 | 1576 | 1147 | 1824 | 630 700 | 2519 | 7860 | 1226 | 1762 | 4015 | 1752 | 2774 | 3734 | 2581 318
2(;1)4' Observed Value | 3263 | 1532 | 1120 | 1713 | 639 681 | 2580 | 7693 1146 | 1760 | 4108 | 1766 | 2621 | 3751 | 2579 | 327
Error Rate(%) | 3.92 | 283 | 236 | 6.05 143 | 2.65 | 240 | 2.13 653 | 014 | 229 | 079 | 554 | 048 | 0.07 | 2.74
Expected Value | 3404 | 1593 | 1190 | 1823 | 656 724 | 2435 | 8281 1355 | 1848 | 4193 | 1836 | 2588 | 3774 | 2695 | 334
2?114' Observed Value | 3351 | 1586 | 1194 | 1805 | 668 718 | 2534 | 8339 | 1298 | 1792 | 4315 | 1870 | 2702 | 3922 | 2765 | 342
Error Rate(%) 1.55 | 045 | 032 | 098 1.88 | 093 | 4.09 | 0.70 418 | 3.06 | 290 1.84 | 444 | 391 260 | 223
Expected Value | 3942 | 1730 | 1322 | 2041 726 810 | 2614 | 9333 1512 | 2022 | 4394 | 1999 | 2769 | 3982 | 3054 | 368
2(1124‘ Observed Value | 3779 | 1721 | 1309 | 1976 | 721 794 | 2676 | 9196 | 1466 | 1992 | 4513 | 1996 | 2687 | 4127 | 3057 | 371
Error Rate(%) | 4.12 | 0.55 1.01 | 322 | 0.69 1.97 | 237 1.47 3.02 149 | 272 | 017 | 295 | 3.63 | 0.09 | 095
Expected Value | 4281 | 1863 | 1417 | 2171 777 876 | 2626 | 10015 | 1617 | 2117 | 4566 | 2121 | 3036 | 4223 | 3300 | 419
2(())115' Observed Value | 4129 | 1841 | 1401 | 2085 | 767 860 | 2686 | 9890 | 1547 | 2063 | 4697 | 2088 | 2831 | 4242 | 3252 | 414
Error Rate(%) | 3.55 1.16 | 1.16 | 3.97 1.27 1.74 | 230 | 1.25 432 | 253 | 286 1.58 | 6.78 | 045 1.45 1.23
Expected Value | 4024 | 1737 | 1345 | 1944 | 741 816 | 2374 | 9381 1499 | 1952 | 4150 | 1932 | 2613 | 3807 | 3071 | 422
2(())125' Observed Value | 3951 | 1759 | 1340 | 1939 | 740 822 | 2427 | 9403 1463 | 1966 | 4424 | 2012 | 2694 | 4036 | 3087 | 410
Error Rate(%) 1.81 126 | 033 | 027 | 0.14 | 072 | 224 | 0.24 240 | 072 | 6.60 | 412 | 3.09 | 6.03 | 0.50 | 2.65
Expected Value | 3593 | 1656 | 1233 | 1960 | 687 761 2465 | 8783 1439 | 1965 | 4248 | 1944 | 2950 | 3834 | 2964 | 378
2(())135' Observed Value | 3483 | 1665 | 1250 | 1887 | 698 763 | 2543 | 8787 | 1386 | 1963 | 4533 | 2003 | 2902 | 4134 | 2992 | 377
Error Rate(%) | 3.06 | 0.57 1.37 | 3.69 1.67 | 0.31 3.18 | 0.04 366 | 013 | 6.70 | 3.04 1.61 784 | 093] 032
B} 43S Bk vlad] AMEH ElolEE= 2014 FS A AEF8dS G dea#3NS o] 85}
4956 20159 39714 & 12709e] AeAggoln 3% A% HFadS ke vaslglrh(Table 5) A
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