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Research on Probability Density Prediction Method of Unified Load Adapted to Short-term
Price Warning in Power Spot Market
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Abstract: In response to the need to provide forecast value ranges of unified load under different scenarios in electricity spot price
prediction and early warning, combined with the characteristics of multiple influencing factors of unified load, obvious basic load,
and complex periodicity, a model based on modal decomposition and quantification was established. The unified load probability
density combination forecast model of the numerical regression forest improves the forecast accuracy on the one hand, and also
provides interval forecast requirements in line with the needs of the power spot price early warning business. First, correct the outliers
existing in the original time series data to ensure a high-quality data foundation. Secondly, the EMD method is used to decompose
and calculate the original time series data of the unified load. Thirdly, QRF load prediction models are established for the decomposed
components respectively, and the prediction results of different components are superimposed to obtain the conditional distribution
of predicted values. Finally, the kernel density estimation is used to output the unified load probability density prediction result at any
time. Compared with the deterministic point prediction method, probability density prediction has the advantage of describing the
possible future fluctuation range and uncertainty of the regulated load, and the effectiveness of the model has been verified through

numerical example testing.
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