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Smart Energy Dispatch for Telecommunication Base Station Virtual Power Plants:
An LSTM-Reinforcement Learning Framework
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Abstract

With the continuous increase in the integration level of renewable energy, virtual power
plants (VPPs) have become an important mechanism for supporting grid flexibility and
coordinating distributed energy resources. Accurate power scheduling is critical to realizing
efficient energy management and minimizing operating costs for virtual power plants. This
paper proposes a deep-learning-based power scheduling method for virtual power plant
services of communication base stations. By integrating long short-term memory (LSTM)
networks and reinforcement learning technologies, an integrated “prediction-decision”
optimization frameworkis constructed. The LSTM network is adopted to mine the time-series
dependence characteristics of power demand and achieve high-accuracy power demand
forecasting. Reinforcement learning is applied to dynamically optimize the energy
scheduling strategy of base stations to realize the optimal balance between reducing
operating costs and improving energy sustainability. Experimental results demonstrate that
the proposed model outperforms conventional methods in terms of prediction accuracy and
operational efficiency. It can effectively cut the operating costs of virtual power plants and
improve energy utilization efficiency. This study provides a prediction-decision framework
for energy management of virtual power plants built upon distributed communication base-
station resources and is of great significance for constructing a more resilient and
sustainable new-type power system.

Keywords: virtual power plant; power scheduling; energy dispatching; LSTM model;
reinforcement learning
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