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Abstract: In distribution systems, the energy stored in local
controllable distributed generations is usually limited. In
contrast, considerable energy can be obtained from variable
renewable energy-distributed generation (VRE-DG) resources,
such as photovoltaic cells and wind power, under suitable
weather conditions. Thus, VRE-DG can be used to restore the
power supply from distribution systems in extreme power-
outage scenarios. However, the resulting electrical island,
without support from bulk grids, is susceptible to disturbances,
and the VRE-DG output is uncertain. This may result in power-
supply imbalance or even restoration failure. To address these
concerns, this paper presents an emergency power-supply-
restoration strategy. By solving the multi-period restoration and
optimal operation models at the beginning of each period, the
proposed method is used to determine the restoration strategy
and optimal operating state of the period. The results of case
studies reveal that the proposed method minimizes the risk
of restoration failure due to VRE-DG uncertainty, thereby
facilitating the provision of necessary support from VRE-DG for
power-supply restoration.

Keywords: distribution-system restoration; resilience;
renewable energy; optimal decision-making
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rolling plan
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