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OVERVIEW



Using Advanced Simulation to Explore and Optimize 
Community Resilience and DER
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Supported/Hosted by: Tennessee Valley Authority, Nashville Electric Service, City of Nashville

EPRI Subject Matter Expert: Jared Green

Model the City of Nashville during a prolonged outage.  Focus at 24 
hours, 3 days, 1 week outage duration timelines.
● Measure impacts on the population, particularly the vulnerable and those 

who are economically disadvantaged
● Model various options for DER to manage and mitigate outages and 

measure the benefits
● Present data, results and insight in a series of data and media assets to 

inform and engage collaboration with stakeholders.



SCOPE



Including People, Built Environment, Infrastructure and Impact
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● DER
● Heat pumps
● Business impacts
● Critical infrastructure, responders, 

communications
● Cascades into other utility failures
● Vulnerable and disadvantaged individuals and 

communities
● Community resilience hubs
● Restoration plans and priorities
● Grid vulnerability intersection with 

disadvantaged communities
● Potential to make a difference with public 

education and communication
● Mitigation with cold heat pump
● Building envelopes

Cold peak load, outage, mitigate, manage, measure, share15,743 businesses
400,620 residences
and 774,100 residents



TIMELINE 
(in progress)



ResearchSynthesize Model Simulate Analyze Engage

- People
- Business
- Community
- Grid
- Community

- Human behavior
- Community 
resources
- Grid assets
- Supporting 
research

- Human impacts
- Business costs
- Grid assets
- Community 
resources
- Risk and priority 
scoring
- DER optimization

- Design 
experiments
- Set and run
- Analyze and 
review
- Deep dives

- Analyze for key 
insights
- Qualify high value
- Prepare assets for 
sharing

- Identify use cases 
for sharing
- Share
- Discuss next steps

SEPT. 29, 2022 NOV. 1, 2022 DEC. 15, 2022
DEC. 23, 2022

(First 24 Hours)

MARCH 1, 2023
(First Week of Outage)FEB. 1, 2023

Generated Synthetic 
Nashville

First 4 hours of outage DER generated

DER optimized, visualized  assets

Project Timeline
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First 24 hours modelled, 
data verified, asset 
candidates

Finalized  
assets for
sharing



METHOD



Synthesize the city, citizens, homes, businesses, grid

Begins with synthesizing never-
identified synthetic population of a 
region, lives and livelihoods enabling 
dial-forward for changing activity 
and needs.
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Inflect scenarios with manipulatable inputs
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RWI uses diverse sources of 
research, expertise and publicly 
available data to set initial 
conditions in an environment.

We dial forward scenarios to 
measure configurations and 
impacts under different 
conditions with synthetic data.

To explore scenarios, we sandbox or 
manipulate different factors and 
analyze impacts including emergent 
and cascading consequences in 
energy and adjacent sectors.



Dial-forward the cold-weather outage, and measure
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24 hours, 3 days, 1 
week - run different 
outage lengths and 
assess impacts from 
generated data from 
the community



Analyze the data for impactful outcomes
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Engage community stakeholders 
and Incorporate community 
resilience plans

Inflect and measure DER options  

Explore optimization

Compare outcomes over time and 
between populations



OUTCOMES



Share insight and outcomes for positive impact with stakeholders
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Engage the community for resilience 
FOR -> Those who are socializing, 
organizing and planning Community 
Resilience Centers at the City of 
Nashville as well as, perhaps, others 
more generally engaged in 
economically disadvantaged 
communities, in understanding and 
sharing an understanding of the 
unique challenges faced. 

Priorities grid modernization and 
restoration 
FOR -> Those responsible for 
understanding grid outage and 
considering expanded definitions of 
risks and impacts considered in 
decision-making and prioritization 
around modernization and restoration 
with respect to economically 
disadvantaged communities.

DER roll-out
FOR -> Those responsible for 
planning and locating distributed 
energy resources, including 
resources for the home that will be 
partially or fully utility owned or 
managed. 



THANK YOU!

For more information contact:
Myrna Bittner
780.999.3755

myrna@runwithitsynthetics.com

mailto:myrna@doe.com
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