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Abstract: This presentation focuses on innovative control strategies for dynamic virtual power plants 
(DVPPs) aimed at providing dynamic ancillary services efficiently. The first part highlights the 
importance of heterogeneity among distributed energy resources in reliably delivering services like 
fast frequency and voltage control across various power and energy levels. A "divide-and-conquer" 
approach, along with dynamic participation factors and local matching controllers, is proposed. The 
second part introduces a closed-loop strategy incorporating data-driven techniques to adapt ancillary 
services to local grid conditions. Structural encoding of dynamic ancillary services and a "perceive-
and-optimize" strategy ensure stable and optimal performance while meeting grid-code and device-
level requirements. Numerical case studies and hardware experiments validate the effectiveness of 
these approaches, promising improved grid stability and efficiency. 
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