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Abstract: [Objective] In order to realize the rational allocation of power resources and improve the accuracy
of power load forecasting, aiming at the problems of strong randomness of parameter setting and
insufficient prediction accuracy of existing load forecasting algorithms. A hybrid prediction model based on
Newton-Raphson optimization algorithm (NRBO) and long short-term memory network (LSTM) is
proposed. [Method] Firstly, the limitations of existing load forecasting algorithms are analyzed. Then,
using the global optimization ability of the NRBO algorithm, the optimal hyperparameters of the LSTM

network are automatically searched to replace the traditional manual parameter adjustment method and
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reduce the randomness of artificial settings. Finally, the NRBO-LSTM model is constructed for power load
forecasting. [Result] The actual power load data from January 1, 2009 to December 31, 2010 in a certain
area of Australia were used for verification, and compared with Autoformer, long and short term memory
network based on dung beetle optimization algorithm (DBO-LSTM ), Transformer, back propagation
neural network based on genetic algorithm ( GA-BP ) and standard LSTM model. The experimental results
show that the NRBO-LSTM model performs best in all evaluation indicators: its root mean square error
(RMSE) is reduced by 21.51%, 42.01%, 47.43%, 56.03%, and 66.44%, respectively; the mean
absolute percentage error (MAPE) is reduced by 31.16%, 45.18%, 53.19%, 65.87% and 72.09%,
respectively; The mean absolute error (MAE) is reduced by 34.97%, 49.97%, 58.27%, 69.31% and
75.85%, respectively; The coefficient of determination (R?) is increased by 0.523%, 2.728%, 3.399%,
8.085% and 15.933%, respectively. [Conclusion] The NRBO-LSTM model proposed in this paper can
effectively improve the accuracy and fitting effect of power load forecasting, and provides a new and
effective method for power system load forecasting, which has important theoretical and application value.
Key words: Newton-Raphson optimization algorithm; long and short term memory network; power load

forecasting; electric power system
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Fig. 5 (a) LSTM prediction effect diagram; (b) GA-BP prediction effect diagram; (c) Transformer prediction effect diagram;

(d) DBO-LSTM prediction effect diagram; (e) Autoformer prediction effect diagram; (f) NRBO-LSTM prediction effect diagram
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Tab. 2 Performance indexes of the six models
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(e) Autoformer fitting plot; (f) NRBO-LSTM fitting plot
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(a) LSTM fitting plot; (b) GA-BP fitting plot; (c¢) Transformer fitting plot; (d) DBO-LSTM fitting plot;
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