
INL is a U.S. Department of Energy National Laboratory operated by Battelle Energy Alliance, LLC

INL/MIS-22-69579-Revision-1

Resilience Application:
MIRACL Advisory Board
Meeting 2022

October 2022

Megan Jordan Culler, Mathew Wymore, Jody Dillon, Manual Marin



DISCLAIMER

This information was prepared as an account of work sponsored by an
agency of the U.S. Government. Neither the U.S. Government nor any
agency thereof, nor any of their employees, makes any warranty, expressed
or implied, or assumes any legal liability or responsibility for the accuracy,
completeness, or usefulness, of any information, apparatus, product, or
process disclosed, or represents that its use would not infringe privately
owned rights. References herein to any specific commercial product,
process, or service by trade name, trade mark, manufacturer, or otherwise,
does not necessarily constitute or imply its endorsement, recommendation,
or favoring by the U.S. Government or any agency thereof. The views and
opinions of authors expressed herein do not necessarily state or reflect
those of the U.S. Government or any agency thereof.



INL/MIS-22-69579-Revision-1

Resilience Application: MIRACL Advisory Board
Meeting 2022

Megan Jordan Culler, Mathew Wymore, Jody Dillon, Manual Marin

October 2022

Idaho National Laboratory
Idaho Falls, Idaho 83415

http://www.inl.gov

Prepared for the
U.S. Department of Energy

Under DOE Idaho Operations Office
Contract DE-AC07-05ID14517



October 27, 2022

Megan Culler
Power Engineer

Resilience Application
MIRACL Advisory Board Meeting 2022

INL/MIS-22-69579



Resilience Framework for Electric Energy Delivery Systems



Partners

Resilience Planning Tool:
Motivation

• Make the resilience 
framework more 
accessible

• Allow users to customize 
analysis to their system

• Hazards are difficult to 
model – tool can help 
motivate



Resilience Planning Tool:
Web Application

Seven tabs 
to walk 
through 
planning Save and 

edit 
projects

1. Upload 
your system

2. Prioritize 
hazards and set 
goals

3. Update 
system, rerun, 
and compare 
outcomes



Resilience Planning Tool:
Workflow

• Automate the resilience framework planning process 
• Modeling and simulation performed using Spine

Web 
Framework

Authentication

Database
Toolkit

Database



Resilience Planning Tool:
Defining a system in Spine

Spine DB editor, part of Spine Toolbox

Presenter Notes
Presentation Notes
Open source! State of the art programming practices and languages 
Flexibility to define our own data structure without writing code, automatic conversions. Intuitive data structure familiar to users. 
Spine toolbox allows app + model + simulation to be integrated easily (managing workflow)
Use capabilities of Spine to build user-defined systems graphically or importing (data conversion)



Resilience Planning Tool:
Uploading Spine System as a Spreadsheet



Resilience Planning Tool:
Viewing Spine System in Web Application



Resilience Planning Tool:
Prioritizing Hazards



Resilience Planning Tool:
Hazard Modeling

• Alternatives represent different states of components
• Scenarios are collections of alternatives 

Base case system System with hazard applied

Presenter Notes
Presentation Notes
Whereas not absolutely corresponding to the current implementation where rather than fully deactivating the component we modify their capacity, I think this is much more powerful from the visual point of view -so better to keep exactly as it is now



Resilience Planning Tool:
Setting Resilience Metric Goals for each Hazard



Resilience Planning Tool:
Automated Hazard Analysis

Duration of simulation

Mean time to “start time of hazard”

Range of possible start times of hazard

Randomizing start time of hazard

Hazard starts

Define components that could be affected

Hazard 
starts

a) Apply hazard for duration of failure b) Apply mean time to failure/repair

Hazard 
ends Failure interval

Repair interval

Hazard 
starts

Presenter Notes
Presentation Notes
Current version of the tool implements alternative (a) in this slide -just a reminder.




Resilience Planning Tool:
Automated Hazard Analysis from Web Application



Resilience Planning Tool:
Web Application Results



Resources 

• Resilience Framework for Electric Energy Delivery 
Systems

• Case Study: Applying the Framework to St. Mary’s, 
Alaska

• Case Study: Applying the Framework to Iowa 
Lakes, Iowa

• Isolated Grids and Grid-Connected Turbine 
Reference Systems

• More coming soon

Contact: Megan Culler
Idaho National Laboratory
megan.culler@inl.gov

https://resilience.inl.gov/wp-content/uploads/2021/07/21-50152_RF_EEDS_R4.pdf
https://resilience.inl.gov/wp-content/uploads/2021/07/21-50152_RF_EEDS_R4.pdf
https://resilience.inl.gov/wp-content/uploads/2022/05/MIRACL_Resilience_Case_Study_St_Marys_AK-1.pdf
https://resilience.inl.gov/wp-content/uploads/2022/05/MIRACL_Resilience_Case_Study_St_Marys_AK-1.pdf
https://resilience.inl.gov/wp-content/uploads/2022/05/MIRACL_Resilience_Case_Study_Iowa_Lakes_IA.pdf
https://resilience.inl.gov/wp-content/uploads/2022/05/MIRACL_Resilience_Case_Study_Iowa_Lakes_IA.pdf
https://www.nrel.gov/docs/fy22osti/81792.pdf
https://www.nrel.gov/docs/fy22osti/81792.pdf
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