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Abstract

In the context of global energy transition, the complementary power generation of distributed new energy and small hydropower
groups has become an important path, and the virtual power plant regulation technology improves the stability and energy utilization
rate of power generation by aggregating energy and optimizing scheduling. At present, this field is facing challenges such as
technology (prediction accuracy, communication delay, energy storage cost), market (imperfect mechanism, uneven revenue
distribution), and operation (difficult multi-agent coordination and single business model). The cases of Quzhou in Zhejiang
Province and Foshan in Guangdong Province show that virtual power plants have improved the stability and economic benefits
of the power grid through collaborative dispatch and demand response. The research proposes strategies: technical enhancement
of prediction algorithms, 5G communication and energy storage innovation; improve market and policy rules, increase subsidies
and standardization; Operationally, we will build a collaborative platform and explore multiple business models. In the future, it is
necessary to deepen breakthroughs in Al and energy storage, and promote the integration of cross-regional markets and emerging
technologies.
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