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Reliability Improvement of Distribution Automation in the
Context of the New Power System
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Abstract

With the development of new power systems, massive integration of distributed renewables, energy storage and electric vehicles
increases operational uncertainty in distribution networks and complicates fault characteristics, while also intensifying dependence on
communication systems. This paper analyzes key reliability weaknesses in field devices, communications, system coordination, data/
algorithms and cybersecurity. A set of improvement methods is proposed, including device hardening, communication redundancy
and graceful degradation, coordinated master—edge—terminal architecture with disaster recovery, model-and-data fusion for fault
diagnosis and self-healing, and security-by-design protection. An implementation roadmap and a metric-based evaluation framework
are also provided to support higher self-healing capability and supply reliability.
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