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Gas load forecasting based on chaotic theory and Volterra adaptive
filter

QIAO WeiBiao"*’, CHEN BaoDong” & LU HongFamg4

! College of Pipeline and Civil Engineering, China Petroleum University, Qingdao 266555, China;
% College of Oil and Gas Engineering, Liaoning Shihua University, Fushun 113001, China;

? China Resource (Nanjing) Municipal Design Co Ltd, Nanjing 210000, China;

* School of Petroleum Engineering, Southwest Petroleum University, Chengdu 610500, China

Gas is an important source of clean energy, so in the future, gas load forecasting will have a very important meaning for the gas
company to develop an appropriate business plan between ‘upstream’ gas supplier and ‘downstream’ users. Aiming at the gas
short-term load forecasting problem, a prediction model has been put forward based on chaotic theory and Volterra adaptive filter.
Firstly, conduct day-to-day correlation analysis for collected gas hour load data, and then calculate delay times and find out the
optimal embedding dimension by the approach of mutual information and pseudo-nearest-neighbor. Secondly, on the basis of
phase-space reconstruction, carry out chaotic characteristic analysis for collected gas hour load data. Once again, aiming at the
current situation of most existing prediction models being subjective, reduce the subjectivity in the process of gas load forecasting by
introduction of Volterra adaptive filter prediction model. Finally, the influence of the different order of Volterra adaptive filter on
prediction results, and the comparison of accuracy among the Volterra adaptive filter prediction model, ANN (artificial neural
network, ANN) prediction model and Fourier series prediction model are discussed through gas load forecasting example.
Additionally, the forecasting results of the second order Volterra adaptive filter prediction model showed that: compared with ANN
prediction model and fourier series prediction model, the second order Volterra adaptive filter prediction model has higher accuracy,
and may provide a useful reference for practical engineering applications of short-term gas load forecasting.

gas load, chaos, Volterral adaptive filter, ANN, fourier series, forecast
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