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A Study on Peak Load Prediction Using TCN Deep Learning Model

Lee Jung II'

ABSTRACT

It is necessary to predict peak load accurately in order to supply electric power and operate the power system stably. Especially,
it is more important to predict peak load accurately in winter and summer because peak load is higher than other seasons. If peak
load is predicted to be higher than actual peak load, the start-up costs of power plants would increase. It causes economic loss to the
company. On the other hand, if the peak load is predicted to be lower than the actual peak load, blackout may occur due to a lack
of power plants capable of generating electricity. Economic losses and blackouts can be prevented by minimizing the prediction error
of the peak load. In this paper, the latest deep learning model such as TCN is used to minimize the prediction error of peak load. Even
if the same deep learning model is used, there is a difference in performance depending on the hyper-parameters. So, I propose methods
for optimizing hyper-parameters of TCN for predicting the peak load. Data from 2006 to 2021 were input into the model and trained,
and prediction error was tested using data in 2022. It was confirmed that the performance of the deep learning model optimized by

the methods proposed in this study is superior to other deep learning models.
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Table 1. Statistical Information Showing the Distribution of
Temperature, Insolation and Peak Load Data

Input variables Output

Max Mean Min Max Mean Peak

Temp- | Temp- | Temp- Ins.olat— Ins.olat- load

erature | erature | erature | ion ion

Mean | 17.8 13.7 10.1 2.0 0.6 63282
Std 9.6 9.6 9.9 0.7 0.3 10322
Min -8.9 12.2 -15.6 0.1 0.0 31589
25% 9.7 5.6 1.7 1.5 0.4 55549
50% 19.4 14.8 10.7 2 0.6 63140
75% 26.2 22.3 19 2.6 0.8 70120
Max 37.3 32.1 28.1 3.7 1.3 94509
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Table 2. Correlation Coefficient Between Input Variables
and Peak Load by Season
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Fig. 3. Time Series Trend of Temperature, Insolation and Peak Load Data
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Table 3. MAPE Comparison by Kernel Size and Dilations

Kernel Size Dilations Receptive Field MAPE(%)
2 2 4 1.832
2 4 8 1.721
2 8 16 1.873
3 2 6 1.812
3 4 12 1.963
3 8 24 2.301
4 2 8 1.782
4 4 16 2.346
4 8 32 4.455
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Fig. 5. MAPE Comparison by Number of Filters
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Table 4. MAPE Comparison by Feature Selection

Feature Selection MAPE(%)
All features 1.697
Max Insolation 1.822
Mean Insolation 1.705
Max Temperature 1.863
Mean Temperature 1.872

W/0

Min Temperature 1.914
Month 1.83
The day of week 1.912
Holiday 2.131
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Table 5. Predict Result

Period Baseline models TCN
RNN LSTM GRU
January, 2022 3.915 2.020 3.011 1.640

February, 2022 3.819 2.713 2.913 1.605

March, 2022 2.768 2.547 3.024 1.593
April, 2022 1.646 1.798 1.733 1.186
May, 2022 2.136 2.238 2.094 1.395
June, 2022 4.665 3.970 3.619 1.994
July, 2022 5.355 3.653 3.414 1.507
August, 2022 5.185 4.021 3.990 2.022

September, 2022 6.506 5.021 4.902 2.563
Obtober, 2022 2.027 1.540 1.479 0.857
November, 2022 3.153 1.524 1.974 0.956
December, 2022 4.189 2.253 2.119 1.312

All 3.756 2.777 2.863 1.551
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