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Neuro-Fuzzy Model based Electrical Load Forecasting System:
Hourly, Daily, and Weekly Forecasting

ot
2 ERe y2oA 29Y P2 442 ol8dd Bl Y £8 dSA2de Al A% AN PEe Adec
AGE B FR AZSALRS 1A, 2443, 1684709 B A Helg 2a A3 % £Ysty] feld 9 §9% A
4 HE F 909 27 FEE vlel AYST, o8 27 T2 WA AFeh dZe] FaHe Al AFgste 2]
F2£E s F2-9A 2de 2733, HEan, 3L Sddch Add dEAsde vx el 98 wrve
o] g3 I PEF Bd FEE 7R B ohle S¥d WA FAL AN Aol WS Folse FAL 2
ADE P EAE AFH) AN 199693 199799 FHAL A 9 £ GolHE o] fatel 147, 24T,
168413 9hel WY $85 dFsts 2o A9e SV AW 27 A%E e @A lel 9 WEE ASPelE
g5, A& A% PED wLstel dF9 FFEG VAR ZHoA $5E HEE dech

Abstract

This paper proposes a systematic method to develop short-term electrical load forecasting systems using neuro-fuzzy
models. The proposed system predicts the electrical loads with the lead times of 1 hour, 24 hour, and 168 hour. To do
so, the load forecasting system first builds an initial structure off-line for each hour of four day types and then stores
the resultant initial structures in the initial structure bank. 96 initial structures are constructed for each prediction lead
time. Whenever a prediction needs to be made, the proposed system initializes the neuro-fuzzy model with the
appropriate initial structure stored and trains the initialized prediction modell. To improve the performance of the
prediction system in terms of accuracy and reliability at the same time, the prediction model employs only two inputs.
It makes possible to interpret the fuzzy rules to be learned. In order to demonstrate the viability of the proposed
method, we develop a load forecasting system by using the real load data collected during 1996 and 1997 at KEPCO.
Simulation results reveal that the prediction system developed in this paper can achieve a remarkable improvement on
both accuracy and reliability
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Fig. 1. Architecture of a neuro—fuzzy system.
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Fig. 2. The propose short term electrical load forecasting
system.
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Table 1. Proposed input variables.
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Table 2. Training data for initial structure bank.
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Fig. 3. Method to generate training data.
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Table 3. Analysis of simulation results.

4 Ave(%) Std
1 1.17 0.77
2 1.01 090
3 0.67 0.61
4 0.69 0.61
5 0.71 0.66
6 1.45 1.26
7 2.00 191
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9 1.16 1.15
10 0.79 0.72
11 0.80 0.72
12 0.80 0.70
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Fig. 4. Rule level interpretation.
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Table 4. Analysis of 31mulatlon results.

4 Ave(%) Std Max(%)
1 1.29 0.88 4.36
2 1.39 1.24 747
3 1.07 1.09 582
4 0.98 0.99 833
5 1.06 0.89 5.00
6 1.77 142 712
7 2.29 1.89 9.71
8 2.86 1.96 9.15
9 1.59 1.45 775
10 1.01 0.81 494
11 1.24 1.03 6.54
12 1.38 1.17 8.15
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Table 5. Analysis of simulation results.

4 Ave(%) Std Max(%)
1 2.37 1.55 9.83
2 2.03 1.75 13.13
3 1.31 1.15 8.42
4 1.42 1.10 6.55
5 1.36 1.24 7.36
6 3.49 2.716 13.53
7 3.14 2.46 12.79
8 458 3.04 13.71
9 267 2.26 12.94
10 1.7 1.31 8.82
11 1.92 1.55 8.77
12 2.04 1.63 8.34
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Table 6. Analysis of simulation results.

9 Ave(%) Std Max(%)
4 1.95 1.88 12.94
3} 2.16 1.95 1191
T 2.21 2.16 12.46
= 2.33 221 1353
3 2.20 2.04 12.22
E 2.59 2.43 13.71
A 2.69 2.16 12.07

44 Bt £9 o0l 23| vl

HA Actete dEA 2" 434E A7) A &
dg ez V& 4 AHSHE dSALHEF el
Time of Day ®2-& o|§3td 2o dPL FAstL, o5
A da BASG ¥ 7oA & F ARl dF H=
ERglo] 24417091 B¢ Al w2-HA 7k FA| AE

s

N MAPE®| ##%} REHa7}t % g9, 4%
B9 1684109 29 MAPES] Hi7e e AstsIRA9
EFHAE 248 22 ¢+ Ao

E 729 4Y At v 24
Table 7. Performance comparison.
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