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Abstract

Self-Healing is the most essential feature for smart distribution network Restoration when a fault occurs.
Islanding of the fault zone can be done both offline and online. Using the online islanding method to
restoration the service in the fault zone, the boundary of islanding micro-grids and the number of islands
can be determined optimally during the fault. In this study, a novel two-step mathematical method for
self-healing restoration after the fault is presented. In the first layer, the optimal arrangement of the
system in the faulty area is determined by a new mathematical model. In the first layer, the boundary of
island-operating MGs is determined after the fault, which leads to decreasing load shedding and
operation costs of the distribution system. Then, in the second layer, the unit commitment problem in
the smart distribution system is solved. The load shedding or outage, non-dispatchable distributed
generation (DG) resources rescheduling, and optimal planning energy storage systems (ESSs) are
determined. Low execution time and the optimal solution are the most essential advantages of the pro-
posed scheme. Tools such as smart load shedding and demand response Programs (DRP) have also been
used for optimal system restoration. The IEEE 33-bus distribution system is used to validate the prop-
osed method. The results of case studies demonstrate the effectiveness of the proposed methodology.
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Figure (2): Test system [5]
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Figure (3): Wind power coefficients [5]
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Figure (4): Solar power coefficients [5]
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Table (1): Information on distributed generation sources and batteries [5]
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Figure (6): Energy prices in 24 hours [5]
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Table (2): Micro turbine information [5,51,52]
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Table (3): Parameters for calculating the relevant costs [5,6,11]
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Figure (7): Optimal system arrangement after fault between buses 4 and 5 (first layer output)

Table (4): Second layer results for fault between buses 4 and 5 (Non-dispatchable resources planning)
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Figure (9): Second priority load shedding

Table (5): Comparison of results with [5]
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. Smart grid

. Self- healing

. Restoration

. Centralized or decentralized approaches
. Pareto optimization

. Graph based method

. Rolling horizon

. Fuzzy logic

. Evolutionary differential algorithm

. Multi-agent systems

. Distributed generation

. Micro-grids

. Demand response programs

. Responding to demand step by step
. Energy management systems

. Energy storage systems

. vehicle-to-home

. Active distribution network

. Renewable energy sources

. Electric vehicles

. Photovoltaic electric vehicles

. Mixed-Integer quadratic programming problem
. Intentional islanding

. Point of common coupling

. Convex relaxation

. Particle swarm optimization
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