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Planning Resilience Progress

2018 2Q

PC 

• Cascading Tree Tool

2018 3Q

PC 

• Potential approaches 
and process

2018 4Q

PC

• RTEP 2022 study result 
review

2019 1Q

• Event validation

• Tool improvements

2019 2Q

• RTEP 2022

• RTEP 2023

2019 3Q

• Result analysis

• Resilience metrics

2019 4Q

• Potential RTEP process 
changes

2020

• Stakeholder comments

• Follow up discussion



PJM © 20205www.pjm.com | Public

RTEP Resilience Integration Approaches 

• New resilience criteria
Resilience 

Criteria

• No adverse impacts on 
resilienceDo No Harm

• Opportunity to improve system 
resilience

• Resilience factor for solution 
selection

Opportunistic

Stand-alone 
Resilience 

Criteria

Do No Harm

Opportunistic
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Do No Harm Examples
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Opportunistic Examples

Require Mitigation
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Cascading Tree Tool

• ∑P(Cascading Paths)
Cascading 
Probability

•
∑𝑃 𝑃𝑎𝑡ℎ

𝑖
∗𝐿𝑜𝑠𝑠𝑖

𝑇𝑜𝑡𝑎𝑙 𝐶𝑎𝑠𝑐𝑎𝑑𝑖𝑛𝑔 𝑃𝑟𝑜𝑏𝑎𝑏𝑖𝑙𝑖𝑡𝑦

Load 

Loss

• Frequency of cascading events
Repeat 

Offender

Developed by Emanuel Bernabeu and Yang Chen (PJM Applied Innovation Department)



PJM © 20209www.pjm.com | Public

RTEP Resilience Study

• CIP 14

• Extreme ContingencyContingency

• RTEP 2022

• RTEP 2023Case

• Cascading Probability

• Load Loss

• Repeat Offender

Resilience 
Metrics
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RTEP 2022 Resilience Analysis Result
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RTEP 2023 Resilience Analysis Result
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Resilience Improvement

Top 1 
offender

Top 2 
offender

Top 3 
offender

Top Offenders
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Next Steps

Analytical tool improvement

Stakeholder discussion

Resilience Do No Harm study


