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TIP 440: EPRI P40 TC - Transmission System Resiliency Analysis 
 
Context 
Utilities are increasingly being exposed to threats from 
natural disasters (hurricanes, tornados, earthquakes, 
geomagnetic disturbance, etc.) and man-made events 
(intentional damage to assets, cyber-physical attacks), 
which can devastate generation, transmission and 
distribution (“T&D”) infrastructure, threaten lives, and 
disable communities. These events, referred to as “high 
impact low frequency (‘HILF’) events” (alternatively 
identified herein as “extreme contingency event(s)” and 
“extreme event(s)”) are rare, but have the potential to 
wreak tremendous damage to power system infrastructure.  
Evaluating these events and their effect on the security of 
the power system is becoming an increasingly important 
area of study. Termed “system resilience analysis” this 
type of analysis aims to ensure system survival following 
an extreme event. After such an event, secure system 
operation may not be possible and can cause cascading 
failure resulting in uncontrolled and undesired tripping of 
power system elements. Although understood 
qualitatively, the concept of system resilience is not yet 
well-established in terms of practical quantifiable 
assessments in power systems as compared to reliability. 
To bridge this gap, EPRI has been developing a framework 
called Resilient System Investment Framework (RSIF) to 
assess transmission system resiliency as part of the 
Transmission Planning program (P40). 

Project Description 
RSIF is designed to leverage full AC power flow 
simulation using commercial power system simulation 
tools to assess the impacts and consequences of HILF 
events. 

EPRI will work with project participants to conduct a case 
study analysis using the RSIF to assess the resilience of 
selected planning or operational planning scenarios. For 
each case study, the project will analyze a minimum of 
two power flow scenarios with an option to consider a 
third scenario if desired. For each power flow scenario, up 
to three sensitivities can be considered.  
The project will analyze two extreme events across all the 
power flow scenarios, with primary focus on fire events. 
Then RSIF will be applied to evaluate the impacts of 
potential paths of cascading failures and determine the risk 
of loss of load and generation present in the system. 
Working from a base case power flow scenario, the 
efficacy of different hardening considerations will be 
evaluated for each event. 

Why It Matters 
This project can potentially help planners to plan a 
more resilient transmission system against different 
types of extreme contingencies. At the same time, the 
results can provide input for judicious transmission 
investments, thus balancing the increased resilience 
and the associated investment costs. 
In addition, the RSIF can be used for operational 
planning assessments to evaluate the resilience of the 
system in response to extreme events that are driven 
by weather, thus providing insights for any preventive 
measures. Overall, significant improvement in system 
resiliency can be achieved by explicitly incorporating 
resilience analysis into transmission planning. 

Goals and Objectives 
The goal of this project is to use Resilient System 
Investment Framework to assess transmission resiliency 
by looking at multiple HILF events and provide insights 
to transmission planners. Objectives include: 

1. Identify and analyze how a set of extreme events 
impact transmission system resilience. 
2. Identify weak assets in the system that are common 
across the HILF events considered. 
3. Evaluate the efficacy of various proposed network 
improvement projects from resiliency as well as cost-
benefit perspective. 

Deliverables 
Project participants will receive (specific to their 
study): 
• Final project presentation summarizing overall 

results including ranking of HILF events, efficacy 
of various transmission reinforcement options and 
overall insights. 

• An executive summary report. 
• Intermediate webcasts and presentations as 

needed. 
• Relevant base cases files developed as part of the 

project. 
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