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Abstract: [Objective] To address the issue where photovoltaic (PV) power stations face high grid assessment penalties
due to excessive deviations between predicted power and actual output, and given the lack of targeted control over
assessment costs in existing methods, this study conducts research on PV power prediction optimization and penalty
control. The aim is to reduce penalty costs for power stations and enhance the engineering application value of
prediction results. [Methods] Based on the Long Short-Term Memory (LSTM) neural network, this paper constructs a
PV power prediction model and systematically analyzes the time-series characteristics and statistical features of
prediction errors. An assessment penalty calculation model is established, incorporating key elements such as the
assessment exemption range and penalty unit price. A piecewise correction optimization method for PV power prediction
deviation is proposed. Based on actual operational data, eight piecewise strategies ranging from global correction to
hourly correction are designed to comprehensively evaluate the impact of the number of segments on optimization
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effectiveness. [Results] The study indicates that the coefficient of determination (R?) of the constructed LSTM model on
the test set reaches 0.977 1, demonstrating robust baseline prediction capability. The piecewise correction method
significantly reduces assessment penalties; with 24 segments, the penalty reduction rate reaches 77.82%. Considering
both computational load and implementation feasibility, the 8-segment adjustment strategy yields the best performance,
achieving a penalty reduction rate of 77.27%. Furthermore, when applied to the day-ahead prediction adjustment
scenario, the penalty reduction rate reaches 80.31%, indicating stable optimization results. [Conclusion] The proposed
method fully accounts for the impact of assessment penalties on PV power prediction. It significantly reduces the
operational costs of PV power stations and provides a valuable reference for the operation of similar power stations. The
method proposed in this paper fully takes into account the influence of assessment penalties on the power forecasting of
photovoltaic (PV) power stations. It can significantly reduce the operating costs of PV plants and offers a valuable

reference for the operation of similar stations.
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