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A Study on Peak Load Forecasting Using Power Load Trend and

Exponential Smoothing Method

wook Jea Cho

Dept. of Electrical Eng., Graduate School of Industrial Technology

Pukyong National University

Abstract

Since daily peak load forecasted data are essential to the economic . power plant operation,
especially DSS of thermal power plant, the technique of accurate forecasting is needed.

The chief advantage of load forecasting technique wusing exponential smoothing is high
accuracy and operational implicity.

This paper has presented forecasting technique using load trend and exponential smoothing,
and forecasting technique proved to be valid by forecasting results for one year.

The studied contents are follows

1. The structure of load moedelis time function which consist of daily load trend.

2. The estimator of coefficient is found by state-estimation technique that

minimize the weighted sum of square-of-error.
3. As the relative coefficient for daily peak load forecasting is 0.98 or more and

forecasting error is about 1%, this forecasting technique proved to be valid.
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Table 1. Sum ﬁ/ /-and Matrix m for z—3 4=3

p2 From Sum
W
7 1 Z/B/S
9 p B(1+B)
z/P (-8’
M: 71 _/8 6(1 +ﬁ)
ALy
) —28  26(1+2
Matrix M 1 o ol
: —-38 35(1+38)
(e 2a°

3% AFREL W 4@ 1004 BR300 o B E 1
3} g},
uteba] AAIE HolE 7 4(3.15) 8 2

X,= A+B,+J2r Cr (3.15)

27t 94 Model?! A9 AFHEA = 4(3.16)7 Zrh

&<2>($):5(§o>_55(£1>+ 26(3=2a) %0 (3.16)
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Table 2. The forecasting error for smoothing constants.

BEA 4
A4 54

0.93 0.95 0.97 0.99

g 44293 2856 2084 1277 434

2003 =3 40882 2622 1913 1172 399
e 42071 2720 1984 1216 414

7VS| 40573 2583 1885 1155 393

AE| 44876 2919 2130 1305 444

2004 = 43447 2768 2020 1238 421
45| 43965 2828 2064 1264 430

VS| 42687 2772 2023 1239 422
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Table 3. Cofficent value in case of smoothing constant (a=0.99)

A= A ATt H| 3
& 45179.63
2 2 44962.12 44
c 2104.58
A 50663.57
k= z, 50904.05 74
c 3273.79
A 41505.05
7+ 3, 41110.25 104
C 1565.58
A 47422.24
AL z, 47053.43 14
C 1943.99
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Fig. 4.1 Flow-chart of smoothing exponential forecasting.
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Fig. 4.2 Comparision real value and forecasting data.



Table 4 Comparision real value and forecasting data.

o
=t A5 o SX| BE2R | OXE(%)
1 45123 45548 425 0.942429
2 41926 42324 398 0.950208
3 40539 40910 371 0.916156
4 44798 45214 416 0.929409
5 42685 43084 399 0.934412
6 45265 45689 424 0.937755
/ 44676 45098 422 0.944646
8 44041 44457 416 0.94388
9 42386 42785 399 0.942523
10 39765 40132 367 0.923035
11 44792 45207 415 0.92551
12 45186 45610 424 0.938573
13 45044 45467 423 0.939378
14 44921 45344 423 0.941565
15 44758 45180 422 0.942019
16 42000 42397 397 0.944314
17 39316 39678 362 0.921804
18 44324 44735 411 0.926885
19 44446 44864 418 0.940569
20 44675 45094 419 0.938872
21 44922 45344 422 0.938359
22 44630 45051 421 0.942935
23 41787 42181 394 0.943809
24 39081 39442 361 0.924396
25 43672 44077 405 0.928119
26 44121 44535 414 0.939374
27 43615 44027 412 0.945086
28 43750 44163 413 0.944897
29 43318 43729 411 0.94823
30 40655 41042 387 0.952532




=
=

= AEX| o S| EELR | QAE(%)

1 46720 47158 438 0.936786

2 43218 43626 408 0.944387

3 38646 39009 363 0.940451

4 47063 47496 433 0.919166

5 46511 46946 435 0.935802

6 48473 48921 448 0.924985

7 48010 48456 446 0.928142

8 48156 48603 447 0.929029

9 42719 43123 404 0.946045
10 39361 39730 369 0.93705
11 44711 45127 416 0.931184
12 46354 46788 434 0.935683
13 47016 47455 439 0.932983
14 49010 49464 454 0.92601
15 50200 50664 464 0.923454
16 46072 46502 430 0.934362
17 41595 41982 387 0.929956
18 51624 52092 468 0.907166
19 50965 51436 471 0.924861
20 52112 52592 480 0.920319
21 52725 53210 4385 0.919768
22 53712 54205 493 0.918635
23 50239 50704 465 0.924669
24 44052 44464 412 0.934968
25 52230 52707 477 0.913605
26 52288 52770 482 0.921785
27 51903 52382 479 0.922614
28 49576 50037 461 0.929117
29 49939 50400 461 0.924118
30 44218 44632 414 0.936552
31 41304 41687 383 0.927244




Xy AEX o SX| HELX | LAHE(%)
1 41891 42291 400 0.955611
2 37558 37913 355 0.945883
3 40272 40646 374 0.929926
4 44466 44880 414 0.930059
5 44433 44852 419 0.94315
6 44901 45324 423 0.941411
7 44575 44998 423 0.947908
8 41828 42225 397 0.949878
9 39262 39628 366 0.933449

10 44716 45131 415 0.928036
11 45034 45458 424 0.941291
12 44183 44601 418 0.947042
13 45395 45820 425 0.93652
14 44536 44956 420 0.944036
15 41114 41505 391 0.951144
16 39174 39538 364 0.929582
17 44638 45053 415 0.930323
18 45096 45521 425 0.94295
19 44963 45388 425 0.945761
20 45531 45960 429 0.941931
21 45289 45717 428 0.945271
22 43191 43598 407 0.943236
23 40636 41014 378 0.930768
24 45656 46082 426 0.932478
25 45859 46292 433 0.943711
26 45782 46216 434 0.947158
27 46267 46703 436 0.941926
28 45867 46301 434 0.946115
29 42952 43359 407 0.947125
30 41053 41433 380 0.926486
31 46111 46541 430 0.933357




R AER] o & RELXL 2 X2 (%)
1 42897 43282 385 0.898104
2 41507 41886 379 0.912738
3 47151 47594 443 0.940570
4 48671 49135 464 0.952915
5 48249 48713 464 0.962687
6 48187 48649 462 0.959570
/ 48554 49017 463 0.954304
8 46689 47133 444 0.951670
9 45202 45619 417 0.921528

10 49683 50153 470 0.945679
11 49457 49932 475 0.959901
12 49337 49811 474 0.960390
13 49444 49919 475 0.959883
14 48843 49313 470 0.962705
15 46977 47422 445 0.947774
16 44757 45167 410 0.916191
17 48285 48742 457 0.945934
18 48280 48742 462 0.957342
19 48787 49254 467 0.956535
20 49201 49672 471 0.957722
21 49023 49494 471 0.960573
22 47155 47602 447 0.947524
23 44446 44854 408 0.918214
24 48192 48647 455 0.943959
25 48099 48561 462 0.959627
26 48104 48563 459 0.953754
27 48056 48514 458 0.953564
28 AT775 48231 456 0.955484
29 46257 46697 440 0.950188
30 44556 44969 413 0.926213
31 49441 49908 467 0.945492
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