Evaluation Approach

/:EEE Weijia Liu, Yiyun Yao, and Rishabh Jain
(EPts

National Renewable Energy Laboratory
Power & Energy Society®

Quantitative Power System Resilience Metrics and

Abstract

resilience metrics and resilience evaluation approach.

Power system resilience is an emerging topic and plays an essential role in helping power industry understand and respond to the increasing threats of
extreme weather events. The first step of power system resilience analysis is to introduce metrics to quantify the resilience reasonably. Existing resilience
metrics are typically restrained by the limited data for extreme event modeling and fall short in terms of physical interpretation and comparability. This paper
develops novel quantitative metrics to evaluate power system resilience in pre- and post-event contexts. The developed metrics illustrate clear physical
meanings and can be effectively used to compare resilience across different systems under different extreme events. Moreover, the developed metrics can
be applied to both transmission and distribution systems. Simulation on a distribution system is employed to validate the effectiveness of the proposed
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*The PDD metric quantifies the capability of power system to maintain a certain level (X) of ;
performance (e.g., load supply) when suffering from a certain level (X) of damage, for a predefined
period of time (Y).
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How to use PDD metric: 1) Fixing Y when there is a specified/preferred guideline/requirement; 2)
Fixing X when there is a need to maintain a minimum operating level; 3) Fixing both X and Y when | ‘
setting up standard, entry qualification, etc. C T T
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Post-event Resilience Metrics
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Primary factors _ shed :J' pshed ()g¢ Secondary factors | The developed pre- and post-event metrics perform
UTotal energy curtailment =0 QOutage duration T RS = T_ quite consistently, although pre-event evaluation does
QPeak load curtailment ppeak — maXPshed(t) QODegradation duration Td TT not consider event information at all.
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» Pre- and Post-event evaluation validation
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