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TIP 442: EPRI P40: Risk-Based Analysis in Planning Processes 
Context 
Traditional power system planning methods and tools are 
increasingly challenged in today's power system 
environment. Transmission operators not only need to plan 
for future demand growth and increasingly uncertain 
generation portfolios, but also to provide transmission 
services for scenarios with distributed resources and 
central generation resources that include significant 
portions of variable generation (VG) technologies that 
have significantly different dynamic behavior from 
synchronous generation.  
Additionally, the electric power industry is experiencing 
rapid physical, institutional, and regulatory changes that 
increase uncertainty and may have ramifications for 
reliability and the cost of providing reliable electric 
service.  
As such, it is becoming more difficult for planners to 
evaluate all near- and long-term reliability considerations 
when considering planning projects. The existing 
deterministic planning processes and tools are not 
adequate to address these challenges and may result in a 
failure to study a particular scenario that may have 
reliability implications or they support the tendency to 
over-build the system to account for the uncertainty.  

Project Description 
This project will develop new risk-based analysis methods 
and tools that can be integrated with existing planning 
processes to explicitly consider many of these 
uncertainties for optimum planning decisions. 
The project comprises of the following work streams: 
1. Resilient System Investment Framework (RSIF) 
RSIF is a research-grade investment framework to assess 
impact of different projects on system resiliency. The task 
will also collaborate with EPRI's Energy Systems and 
Climate Analysis (ESCA) team to use the framework to 
evaluate issues associated with climate-related extreme 
events. 
2. Risk-Based Framework for Assessing Transmission 
Reliability & Investment Decisions 
This a risk-based investment framework addressing several 
uncertainties to compare various system reinforcement 
options for improving system reliability. As a part of 
Scenario Builder tool, it will identify critical power flow 
scenarios to capture variability in generation and loads, 
impact of generation retirements, and planned outages.  
In addition to other capabilities, it will extend the existing 
deterministic planning process to compute probabilities of  

 
transmission planning contingencies as defined in the 
NERC TPL-1-4 standard using forced outage statistics. 
3. Outage Statistics and Data Analysis 
Outage data is a critical piece of information needed for 
risk-based analysis. This task focuses on updating the 
generic data used in the Outage File Creation Tool 
(OFCT) from NERC"s TADS and GADS databases for 
transmission and generation outages respectively. 
4. Coordinated Expansion Planning 
This task improves the research grade coordinated 
expansion planning framework tool developed for BPA 
by Iowa State University and Johns Hopkins University 
incorporating user-friendly features and easy to 
understand documentation. Other improvements will 
increase modeling fidelity for representing temporal 
dynamics (for example, hourly and sub-hourly 
intertemporal couplings in expansion models).  

Why It Matters 
In addition to providing transmission planners with 
modernized methods and tools that can cope with the 
changing generation and transmission landscape, this 
project supports the resiliency and hardening of the 
power system’s infrastructure in the face of increasing 
threats from natural disasters (hurricanes, tornados, 
earthquakes, GMD, etc.) and man-made events (cyber 
attacks, terrorism, electromagnetic pulse, etc.) The 
project addresses the question - Can options proposed 
for long-term reliability also help to hedge risk against 
extreme events and vice-a-versa? 

Goals and Objectives 
The goal of this project is to improve transmission 
planning capabilities in three areas: 
• Provide a unique framework to compare how 

various transmission reinforcement options impact 
system reliability,  

• Help planners extend their deterministic 
transmission planning process to progressively 
include probabilistic concepts to better quantify the 
impact of uncertainties, 

• And provide a practical framework to look at 
potential benefits of coordinated expansion planning 
in making optimal economic, reliability and 
resiliency decisions.   
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Deliverables 
The deliverables from this project include: 
• improved EPRI Risk Based Planning Scenario Builder 

planning tool.  
• modified and updated Resilient System Investment 

Framework (RSIF) and  
• upgrades for Risk-Based Framework for Assessing 

Transmission Reliability & Investment Decisions tool. 
Other deliverables include: 
• technical white papers documenting content for 

dashboards, various visualization technologies, and 
describing underlying data sources that may inform 
technology selection. 

• guidelines for developing RFPs; addressing what 
questions utilities may need to ask; and guidelines 
vendors may use to incorporate utility requirements 
into their platform design. 

• templates of asset modeling and performance 
information with attribution definition for two assets 
that may simplify data gathering across industry 
applications. 

• technology transfer workshops  
• utility experience sharing; e.g., asset health system 

evaluation, implementation and business case 
examples. 
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