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ABSTRACT: The high-proportion integration of renewable
energy into power systems poses multiple challenges for
modern power grids. Establishing virtual power plants (VPPs)
for resource integration and optimal dispatch shows great
potential to enhance the efficient and robust operation of new-
type power systems while achieving low-carbon emissions
and cost-effective development goals. Currently, developing
appropriate optimal dispatch models for VPPs has become a
research hotspot in this field, with related studies still in their
early stages. This paper first provides an overview of VPPs,
detailing their fundamental structure and key elements for
optimal dispatch modeling. Subsequently, it systematically
reviews mainstream methods and critical technologies in
low-carbon economic dispatch models for VPPs from both

internal and external optimization dispatch perspectives,

while identifying existing challenges. A comparative analysis
of different modeling approaches and their characteristics is
conducted. Finally, the paper concludes with future research
recommendations and prospects, aiming to help subsequent
research'ers quickly grasp current modeling advancements and

identify future research directions in this field.
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Fig.1 Classification of optimization scheduling models for
low-carbon economy in virtual power plants
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