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Overview

This book provides an in-depth and comprehensive presentation of emerging
methods for risk assessment, modeling, and simulation of cascading failures in
power grids. Extended Outages in Puerto Rico from 3 Hurricanes in 5 Years
Image source: NASA Irma(Cat 5, passed close to PR), Se Less than 1 week to
restore 70% affected customers; others expected to recover in months
Maria(Cat 4 at landfall in PR), Se Full blackout *11 months to. However, the
increased automation has introduced new vulnerabilities to equipment
failures, human errors [3, 4, 5, 6, 7], weather and other natural disasters [8,
9], and physical and cyber-attacks [2, 10]. The ever-increasing system scale
and the strong reliance on automatic devices increase the. In modern power
systems, rapid integration of renewable energy and the emergence of
microgrid technology emphasize the necessity for a comprehensive
understanding of vulnerabilities and robust defense mechanisms. The
motivation of the Multi-Stage Cascading Fail-ure (MSCF) problem and its
connection with the challenge of climate change are introduced.
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Microgrid Cascading Failures
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Cascading Failures in Power Grids
In essence, cascading failures emerge
when outage mechanisms interact and

show dependency patterns.
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Microgrid Design Considering

Cascading Failures in Power Grids

A realistic representation of relay
operation is necessary in the cascading
failure models in order to capture the
complex dynamics of cascading outages.
Being devoid of such models, prior works
often ...
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Cascading Failures in Power Grids:
Risk Assessment, Modeling, and

Cascading failures as long chains of
events and outages are threats to
reliable operations of power grids and
can lead to catastrophic blackouts with
tremendous losses if not understood,
prevented, or ...
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Damage, Cascading Failures, and ...

Scenario generation (threat landscape)
should be used to plan for microgrids.
Microgrids have a space as an NWA
technology that can significantly
enhance resilience and reliability. Power
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Mitigating failure propagation in
microgrids through topology

Microgrids (MGs) could be subject to
cascaded line failures due to their
restricted power supply and power flow
paths. This paper introduces a novel
scheme for cascaded failure ...
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Power Grid Cascading Failure
Mitigation by Reinforcement
Learning

A cascading failure is defined as a series
of consecutive malfunctions of physical
components (e.g., power transmission
lines, power substations). A cascading
failure is typically caused by an ...
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Expert and intelligent systems for
assessment and mitigation of

A comprehensive comprehension of
these factors is crucial for the
advancement of robust microgrid
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systems, and in the ensuing part, we will
explore the various configurations that
contribute ...
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Hybrid learning-based fault
prediction and cascading failure

As energy infrastructures become
increasingly integrated, the risk of
cascading failures across these networks
grows, making it critical to develop
robust models for predicting and
mitigating
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Identification and Prevention of
Cascading Failures in Autonomous

This paper presents a new method to
model and deal with the cascading
failures in an autonomous microgrid
(MG) in order to protect it against risks
that may lead to its complete collapse.
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Modeling and Mitigating Power Grid
Vulnerabilities: A Comprehensive

Overall, this thesis represents a
comprehensive exploration of power grid
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vulnerabilities, cascading failures,
renewable energy integration, and
microgrid resilience.
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