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Abstract: For improving the prediction accuracy of frequency regulation command sequences in power
plants, a combined prediction model integrating multi cale entropy dynamic alignment fusion (MSEDAF)
and improved neural networks is proposed. This method firstly decomposes the original sequence into 6
subsequences (Intrinsic Mode Function, IMF) through VMD, and then uses the innovative Multi scale
entropy dynamic alignment fusion method (MSEDAF) to combine multi-scale entropy measurement with
dynamic time regularization composite similarity calculation, and fuse the subsequences with similar
regularity into 3 comprehensive components (Fused) pairwise.Then, an adaptive feature gated recurrent unit
(AFGRU) network is designed, with its core features being attention mechanism and feature enhancement
module, to predict and reconstruct the final results in parallel for the three fused subsequences. The
experiments based on frequency regulation data from a power plant in Inner Mongolia show that the MAE
predicted by MSEDAF-VMD-AFGRU is reduced by an average of 90.14% compared to the standard GRU.
This combination model significantly enhances the prediction accuracy of complex frequency modulation

scenarios through feature fusion guided by physical laws and adaptive gating mechanism, providing high-
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precision support for the AGC control system of power grid.

Keywords : multi scale entropy-dynamic alignment fusion;adaptive feature gating unit;frequency regulation

command; prediction; energy storage
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Fig. 1 GRU prediction model
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Fig. 8 Comparison of prediction results of three models
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