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Short-term prediction of natural gas load based on WPD-SCA-ELM model

CHENG Linlin

PetroChina Southwest Oil & Gasfield Company Gathering & Transportation Engineering Technology Institute, Chengdu 610000,
China

Abstract With increasing natural gas consumption, it is of great significance to accurately predict the daily consumption load
of natural gas in the future for the rational allocation of natural gas resources. To solve this problem, a natural gas load prediction
model based on the WPD-SCA-ELM model was established based on the idea of “decomposing-prediction-reconstruction”. The
wavelet basis function and decomposition layers affecting the wavelet packet decomposition were optimized, and the factors
affecting the daily load were selected, and the temperature factor hysteresis was corrected by a translation operation. Finally,
the algorithm is compared with other models. The results show that the daily load data in the heating period is not normally
distributed and has great fluctuation. The Fk4-order two-layer decomposition can better reflect the variation trends and daily
load characteristics. The correlation coefficients of daily maximum temperature and daily minimum temperature are larger than
average temperature, and the correlation between temperature and daily load can be improved by translating and sliding the
temperature. The MAPE, RMSE and DS of WPD-SCA-ELM model are 0.59, 7321 and 0.920, respectively. Compared with other
models, the evaluation index is the best, which proves that the model is useful.
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Fig. 1 Natural gas load data during the 2018—2021 heating period
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Table 1 Description of data statistics
Ey PIE/(x 10° Nm’) - brifie P i 953 H/ME/(x 10°Nm®) - e RAE /( x 10* Nm®)
2018—2019  9.066 98 0.573 63 0.18541 -1.765 79 8.17 10.12
2019—2020  9.82222 0.51472 0.743 98 2.089 01 9.00 11.99
2020—2021 11.284 46 0.932 38 0.152 33 —1.621 53 10.00 12.99
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Table 2 Reconstruction errors of different wavelet packets
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Fig.2 Fk4 Level 2 decomposition diagram (2018—2019 gas load)
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Table 3 Correlation coefficients between natural gas load and various factors

MREE ., N ; ; . -
P Higm <l HEMRR PR B IR AR HiRH PP
2018—2019 —0.643 —-0.601 —0.543 —0.143 —-0.023 —-0.018 0.507 0.607
2019—2020 —0.689 —0.587 —-0.521 —-0.129 —0.044 —-0.024 0.582 0.645
2020—2021 —0.622 —0.635 —0.555 —-0.159 —-0.022 —-0.013 0.595 0.681
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Table 4 Correlation coefficient after temperature modification
AR FREC H iR Ul H Al Pk
Ay PR 1d PRg2d PEE3d PRSI PRE2d PEE3d PRSI PRE2d PR 3d
2018—2019 —0.848 —-0.875 —-0.720 —0.756 —0.836 —0.766 —-0.678 —-0.756 —0.604
2019—2020 —-0.760 —-0.873 —-0.762 —-0.758 —0.845 —0.839 —0.683 —-0.760 —-0.611
2020—2021 —0.855 —0.863 —0.755 —-0.760 —0.803 —-0.768 —0.660 —-0.796 —0.685
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Fig.3 Forecast results of daily load data in 2020—2021 (using 2018—2019 as the test set)
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Fig. 4 Forecast results of daily load data in 2020—2021 (using 2019—2020 as the test set)
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Table 5 Prediction errors of different models
FEETRY MAPE RMSE DS e KANTIR 2 /%
ELM 3.52 12 465.78 0.4875 10.78
PSO-ELM 1.79 11 785.21 0.4937 4.62
J12018—2019 4E
. SCA-ELM 1.74 10 437.56 0.5012 2.35
T 2020—2021 4=
EEMD-SCA-ELM 1.11 9765.11 0.5548 1.78
WPD-SCA-ELM 0.97 7415.38 0.6103 1.01
ELM 2.17 11011.36 0.6074 9.52
PSO-ELM 1.12 9987.56 0.6482 4.09
FH 2019—2020 4F
. SCA-ELM 0.88 8754.31 0.6574 3.51
T 2020—2021 4=
EEMD-SCA-ELM 0.76 7389.45 0.8849 1.29
WPD-SCA-ELM 0.59 7321.87 0.9205 0.95
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