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Abstract

The power grid is one of the most important infrastructures of modern societies, which requires safe and effective operation. In this regard, the design
of power networks should be such that they can be resistant to power outages. In the meantime, the discussion of the resilience of the power grid is
raised. The goal of the resilient grid is to adapt to high-risk events with a low probability of occurrence, such as severe natural disasters and human
attacks. In this paper, a two-stage framework is proposed to improve the resilience of distribution systems using network rearrangement with risk-based
quantitative methods. The conditional risk value to change the network topology in such a way as to reduce the probability of load interruption. In the
second step, after the accident and the identification of the interrupted lines, another re-arrangement step should be done to minimize the interruption
of the load, in which the genetic algorithm is used. The model is evaluated on a 33-bus distribution network and its results are presented.
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Introduction

In contemporary era, electricity is a fundamental and influential part of human life. The power grid is one of the most important infrastructures of
modern society, and its safe and effective operation is a prerequisite for social and economic life. Power networks are designed in such a way that they
can withstand power outages due to the random component under the security index of 1-N (or 2-N). The resilience of the power grid indicates the
ability of the system to resist, adapt, and recover at the right time when disturbances occur. In another definition, it is the ability of a system to recover
quickly after a disturbance.

Proposed Work and Methodology

In this study, a two-stage framework based on the use of risk indicators is presented to improve the resilience of the distribution network (the two-stage
method will definitely reduce the load compared to single-stage methods). In the first stage, the state of the network is determined using the Monte
Carlo simulator, and the VaRa and CVaRa indicators and its minimization using network rearrangement changes the network topology, and in the
second stage, which is after the accident, after it is determined. The severity of the damage and the state of outages, another stage of reorganization is
done in order to reduce the interrupted loads, in this method, the genetic algorithm is used. But in the presented method, by using the failure curve and
Monte Carlo simulation and weather forecasts, the network condition is predicted and corrective measures are taken to reduce the load.

Conclusion

After the explanations given in previous section, we came to the conclusion that by using this method it is possible to reduce the average power outage
of the consumer and reduce the CVaR, which is the average of the worst case. Most of the resilience improvement methods are related to after the
accident, but this method improves the condition of the network before the accident and reduces the probability of load interruption.
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! Value-at-risk (VaRa)

2 Conditional Value-at-risk (VaRa)

3 Intergovernmental Panel on Climate Change (IPCC)
4 High-impact rare (HR)

5 North American Electric Reliability Corporation
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