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Abstract

Enhancing power system resilience refers to the performance of the entire power system against severe natural events and even cyber attacks. As natural
disasters increase year by in different countries, improving the resilience of power systems becomes more important than the past. The damages caused
by these events amount to billions of dollars each year. Preparing the power system for such events, or in other words, making it resilient, can
significantly reduce the damages. Various plans are proposed for pre-event resilience, during the event, and/or post-event. This article uses statistical
methods and Markov probability to predict system failures and determines the distribution of generator outputs accordingly to minimize load shedding
in the system. In fact, without planning and management distribution of outputs during the event, the operator will be forced to use corrective and
emergency actions. In this article, a corrective method is compared with the proposed method, demonstrating the effectiveness of the proposed method
in reducing load shedding.

Keywords
Power system resilience, optimization, proactive strategy, markov chain.

Introduction

When a natural disaster occurs, Power system encounters a large number of contigencies. Current system are not designed to prepare for these number
of contingencies, Therefore it is crucial to prepare the system in order to minimize load loss. Many methods has been proposed in different time lines,
before, during or after the extreme event occurs. In this research, the proposed method aims to minimize load curtailment during wildfire. A Proactive
strategy is proposed to consider future states of the system, and redispatch the generators to reduce load shedding.

Proposed Work and Methodology

In this research, the problem is formulated using a multi-objective cost function. The formulation is Mixed Integer Linear Programing (MILP) which
has been solved using GAMS software for all possible scenarios. The case study in this paper is the standard IEEE 30 bus system to validate the
effectiveness of the proposed method. The proposed method is compared with corrective strategy in order to demonstrate the enhancement of power
system resilience. The results show significant reduction in load curtailment. Few major factors contributing in load curtailment during extreme natural
disasters are highlighted. One of the factors causing load curtailment during a distructive event is ramp rate limitation of generators. The claim is
supported by assessing the system with different ramp rates.

Conclusion

The proposed method uses statistical methods and Markov probability to predict system failures and redispatch generators based on the uncertain future
topology of the system. The effectiveness of the proposed method in reducing load shedding is compared with a corrective method, and the results
demonstrate the increased resilience of the power grid. The study identifies that some load shedding cases dependent on generator speed performance,
while others are due to inadequate production in islanded system sections. The developed algorithm presented in the article simplifies decision-making
for operators by limiting generation adjustment choices at any given time.
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