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Review of the assessment and improvement of power system resilience

CHEN Lei, DENG Xinyi, CHEN Hongkun, SHI Jing
(School of Electrical Engineering and Automation, Wuhan University, Wuhan 430072, China)

Abstract: The frequency of extreme events (e.g., hurricanes, earthquakes, and floods) and artificial attacks (cyber and
physical ones) has increased dramatically in recent years, and these events have severely affected power systems ranging
from long outage times to major equipment destruction. To reduce the economic loss and social impact caused by power
failure, it is of significance to build highly resilient power systems with defense, adaptability, and restoration ability. First,
the basic concept and main characteristics of power system resilience are elaborated, and the differences among power
system resilience and reliability, security, robustness are compared. Secondly, a framework of resilience evaluation from
disaster modeling to system response is constructed, and the resilience index system is reviewed comprehensively, while
two categories of resilience indices for static and dynamic assessment are considered. Further, the key technologies of
improving the power system resilience are discussed from the three aspects of fault prevention, response, and recovery.
Finally, the potential research directions of power system resilience are prospected.
This work is supported by the General Program of National Natural Science Foundation of China (No. 51877154).
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Table 1 Differences between resilience and reliability
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Fig. 1 Schematic diagram of power system resilience curve
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Fig. 2 Research frame of power system resilience
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Fig. 3 Basic flowchart of power system resilience evaluation
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Fig. 5 Schematic diagram of power system resilience enhancement

using distributed generation units and microgrids
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Table 2 Implementation of typical improvement strategies for power system resilience
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in integrated energy system
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Fig. 10 Fault recovery of power electronics dominated distribution networks for resilience enhancement
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