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Abstract:

The ever-increasing of renewable distributed generation sources in distribution
networks, as well as increasing network size, have faced agent-based protection
schemes with a heavy communicational load. Accordingly, despite the fast and
reliable nature of multi-agent systems, they have the possibility of improper
performance, especially in centralized protection systems. This paper presents an
intelligent self-healing method that has the ability to replace common multi-agent
systems during fault conditions. Therefore, protection tasks are performed in a single
control level, without dependence on higher communicational levels, to clear the
fault. Decentralized operation of this structure is provided by using intelligent
electronic devices and distributed communications. In this way, the proposed scheme
is described with high-speed peer-to-peer communication capability using the IEC-
61850 GOOSE protocol. Then, a penetration-free algorithm, without the help of a
central controller, is provided by using GOOSE message capabilities, to prevent any
electricity interruption due to insufficient protection settings. Finally, by planning
different scenarios and simulating a practical distribution network via ETAP
software, the accuracy of the proposed algorithm has been proven.
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