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Abstract

High penetration of distributed generation (DG) changes distribution network operation with bidirectional power flows, increased
voltage fluctuations, and more complex protection coordination, making traditional control schemes insufficient. This paper proposes
a hierarchical and zonal automation framework for DG-integrated distribution networks, including coordinated voltage/VAR control,
active power optimization for DG accommodation, and DG-aware FLISR-based self-healing, with security constraints and degraded
operation under communication uncertainties. Simulation studies indicate improved voltage compliance, mitigated fluctuations, and
reduced service restoration time, enhancing network security and resilience.
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