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Resilience: Withstand, Reduce Impacts, Recover

Source: Resilience trapezoid adapted from Panteli, et al. (2017); T. Ding, Y. Lin, G. Li, et al. (2017); T. Ding, Y. Lin, Z. Bie, et al. (2017);
and as presented in CPUC, Information Session: Introduction to the CPUC Equitable Resiliency Study, Grid Resiliency and Microgrids 
Team, Energy Division, September 10, 2024.



Observations from Resilience-Related Work
OBSERVATION CALLS FOR:

The grid’s purpose is an 
anchor

Customer outages as a key metric

Not all kWh served—and 
interrupted—are equal

Customer and community characteristics
incl. equity, health, other non-energy impacts

Outage characteristics esp. multi-day

Most resilience failures are 
on the distribution system

Solutions at or downstream of dx wire
e.g., DERs and wires

Retail rate and energy 
affordability pressures are 
high and rising

Innovative cost-controlling solutions
e.g., better utilize existing system; value-stack 
services from new & existing resources

Distributed resilience 
solutions yield privately-
accrued resilience benefits; 
some can also provide 
energy and capacity benefits 
to ratepayers (value-stack)

Understanding and representing DER 
market availability in grid planning 
models



▪Define resilience with enough specificity to analyze

▪Use climate projections to inform future hazards and weather variants

▪Work towards a clearer view of the distributed system & opportunities
– Outside of bulk system models, trends, patterns, and diversity of resilience problems & likely operating 

patterns of resilience solutions (informed by community guidance, see below)

– In bulk system models, aggregate DER market availability

▪Consider how we can enable and leverage investments where most resilience 
failures are happening (distribution system and distributed energy resources)

▪Decisions through the lens of how electricity service to the end-use customer 
is affected

▪But lean on communities to set their own resilience priorities
– To guide utility investments

– Recognizing limits to generalizing these prioritizations at the state or bulk grid level

Recommendations



THANK YOU

LEARN MORE ABOUT WARP TO RESILIENCE AND JOIN OUR MAILING LIST FOR STUDY UPDATES

www.lumenenergystrategy.com/resilience

http://www.lumenenergystrategy.com/resilience
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See Also:

Other CPUC Resiliency and Microgrids workshops and materials, including 4 Pillars Methodology:
https://www.cpuc.ca.gov/resiliencyandmicrogrids 

All other references to Lumen’s resilience-related work available via:
www.lumenenergystrategy.com

Selected references

http://www.lumenenergystrategy.com/energystorage
https://doi.org/10.1038/s41560-021-00887-6
https://doi.org/10.1038/s41560-021-00887-6
https://doi.org/10.1038/s41560-021-00887-6
https://doi.org/10.1038/s41560-021-00887-6
https://doi.org/10.1038/s41560-021-00887-6
https://doi.org/10.1038/s41560-021-00887-6
https://doi.org/10.1038/s41560-021-00887-6
https://www.cpuc.ca.gov/-/media/cpuc-website/divisions/office-of-governmental-affairs-division/reports/2024/2024-sb-695-report.pdf
https://www.cpuc.ca.gov/-/media/cpuc-website/divisions/office-of-governmental-affairs-division/reports/2024/2024-sb-695-report.pdf
https://www.cpuc.ca.gov/-/media/cpuc-website/divisions/office-of-governmental-affairs-division/reports/2024/2024-sb-695-report.pdf
https://www.cpuc.ca.gov/-/media/cpuc-website/divisions/office-of-governmental-affairs-division/reports/2024/2024-sb-695-report.pdf
https://www.cpuc.ca.gov/-/media/cpuc-website/divisions/office-of-governmental-affairs-division/reports/2024/2024-sb-695-report.pdf
https://www.cpuc.ca.gov/-/media/cpuc-website/divisions/office-of-governmental-affairs-division/reports/2024/2024-sb-695-report.pdf
https://www.cpuc.ca.gov/-/media/cpuc-website/divisions/office-of-governmental-affairs-division/reports/2024/2024-sb-695-report.pdf
https://www.cpuc.ca.gov/-/media/cpuc-website/divisions/office-of-governmental-affairs-division/reports/2024/2024-sb-695-report.pdf
https://www.cpuc.ca.gov/-/media/cpuc-website/divisions/office-of-governmental-affairs-division/reports/2024/2024-sb-695-report.pdf
https://www.cpuc.ca.gov/-/media/cpuc-website/divisions/office-of-governmental-affairs-division/reports/2024/2024-sb-695-report.pdf
https://www.cpuc.ca.gov/-/media/cpuc-website/divisions/office-of-governmental-affairs-division/reports/2024/2024-sb-695-report.pdf
https://www.cpuc.ca.gov/-/media/cpuc-website/divisions/office-of-governmental-affairs-division/reports/2024/2024-sb-695-report.pdf
https://www.cpuc.ca.gov/-/media/cpuc-website/divisions/office-of-governmental-affairs-division/reports/2024/2024-sb-695-report.pdf
https://www.cpuc.ca.gov/-/media/cpuc-website/divisions/office-of-governmental-affairs-division/reports/2024/2024-sb-695-report.pdf
https://www.cpuc.ca.gov/-/media/cpuc-website/divisions/office-of-governmental-affairs-division/reports/2024/2024-sb-695-report.pdf
https://www.cpuc.ca.gov/-/media/cpuc-website/divisions/office-of-governmental-affairs-division/reports/2024/2024-sb-695-report.pdf
https://www.cpuc.ca.gov/-/media/cpuc-website/divisions/office-of-governmental-affairs-division/reports/2024/2024-sb-695-report.pdf
https://www.cpuc.ca.gov/-/media/cpuc-website/divisions/office-of-governmental-affairs-division/reports/2024/2024-sb-695-report.pdf
https://www.cpuc.ca.gov/-/media/cpuc-website/divisions/office-of-governmental-affairs-division/reports/2024/2024-sb-695-report.pdf
https://docs.cpuc.ca.gov/PublishedDocs/Efile/G000/M344/K038/344038386.PDF
https://doi.org/10.1016/j.ijdrr.2022.103501
https://www.cpuc.ca.gov/-/media/cpuc-website/divisions/energy-division/documents/resiliency-and-microgrids/resiliency-and-microgrids-events-and-materials/lbnldoe-data-sharing-reportaug20.pdf
https://www.cpuc.ca.gov/-/media/cpuc-website/divisions/energy-division/documents/resiliency-and-microgrids/resiliency-and-microgrids-events-and-materials/lbnldoe-data-sharing-reportaug20.pdf
https://www.cpuc.ca.gov/-/media/cpuc-website/divisions/energy-division/documents/resiliency-and-microgrids/resiliency-and-microgrids-events-and-materials/lbnldoe-data-sharing-reportaug20.pdf
https://www.cpuc.ca.gov/-/media/cpuc-website/divisions/energy-division/documents/resiliency-and-microgrids/resiliency-and-microgrids-events-and-materials/lbnldoe-data-sharing-reportaug20.pdf
https://www.cpuc.ca.gov/-/media/cpuc-website/divisions/energy-division/documents/resiliency-and-microgrids/resiliency-and-microgrids-events-and-materials/lbnldoe-data-sharing-reportaug20.pdf
https://www.cpuc.ca.gov/-/media/cpuc-website/divisions/energy-division/documents/resiliency-and-microgrids/resiliency-and-microgrids-events-and-materials/lbnldoe-data-sharing-reportaug20.pdf
https://www.cpuc.ca.gov/-/media/cpuc-website/divisions/energy-division/documents/resiliency-and-microgrids/resiliency-and-microgrids-events-and-materials/lbnldoe-data-sharing-reportaug20.pdf
https://www.cpuc.ca.gov/-/media/cpuc-website/divisions/energy-division/documents/resiliency-and-microgrids/resiliency-and-microgrids-events-and-materials/lbnldoe-data-sharing-reportaug20.pdf
https://www.cpuc.ca.gov/-/media/cpuc-website/divisions/energy-division/documents/resiliency-and-microgrids/resiliency-and-microgrids-events-and-materials/lbnldoe-data-sharing-reportaug20.pdf
https://www.cpuc.ca.gov/-/media/cpuc-website/divisions/energy-division/documents/resiliency-and-microgrids/resiliency-and-microgrids-events-and-materials/lbnldoe-data-sharing-reportaug20.pdf
https://www.cpuc.ca.gov/-/media/cpuc-website/divisions/energy-division/documents/resiliency-and-microgrids/resiliency-and-microgrids-events-and-materials/lbnldoe-data-sharing-reportaug20.pdf
https://www.cpuc.ca.gov/-/media/cpuc-website/divisions/energy-division/documents/resiliency-and-microgrids/resiliency-and-microgrids-events-and-materials/lbnldoe-data-sharing-reportaug20.pdf
https://www.cpuc.ca.gov/-/media/cpuc-website/divisions/energy-division/documents/resiliency-and-microgrids/resiliency-and-microgrids-events-and-materials/lbnldoe-data-sharing-reportaug20.pdf
https://www.cpuc.ca.gov/-/media/cpuc-website/divisions/energy-division/documents/resiliency-and-microgrids/resiliency-and-microgrids-events-and-materials/lbnldoe-data-sharing-reportaug20.pdf
https://www.cpuc.ca.gov/-/media/cpuc-website/divisions/energy-division/documents/resiliency-and-microgrids/resiliency-and-microgrids-events-and-materials/lbnldoe-data-sharing-reportaug20.pdf
https://www.cpuc.ca.gov/-/media/cpuc-website/divisions/energy-division/documents/resiliency-and-microgrids/resiliency-and-microgrids-events-and-materials/lbnldoe-data-sharing-reportaug20.pdf
https://www.cpuc.ca.gov/-/media/cpuc-website/divisions/energy-division/documents/resiliency-and-microgrids/resiliency-and-microgrids-events-and-materials/lbnldoe-data-sharing-reportaug20.pdf
https://www.cpuc.ca.gov/-/media/cpuc-website/divisions/energy-division/documents/resiliency-and-microgrids/resiliency-and-microgrids-events-and-materials/lbnldoe-data-sharing-reportaug20.pdf
https://www.cpuc.ca.gov/-/media/cpuc-website/divisions/energy-division/documents/resiliency-and-microgrids/resiliency-and-microgrids-events-and-materials/lbnldoe-data-sharing-reportaug20.pdf
https://www.cpuc.ca.gov/-/media/cpuc-website/divisions/energy-division/documents/resiliency-and-microgrids/resiliency-and-microgrids-events-and-materials/lbnldoe-data-sharing-reportaug20.pdf
https://www.cpuc.ca.gov/-/media/cpuc-website/divisions/energy-division/documents/resiliency-and-microgrids/resiliency-and-microgrids-events-and-materials/lbnldoe-data-sharing-reportaug20.pdf
https://www.cpuc.ca.gov/-/media/cpuc-website/divisions/energy-division/documents/resiliency-and-microgrids/resiliency-and-microgrids-events-and-materials/lbnldoe-data-sharing-reportaug20.pdf
https://www.cpuc.ca.gov/-/media/cpuc-website/divisions/energy-division/documents/resiliency-and-microgrids/resiliency-and-microgrids-events-and-materials/lbnldoe-data-sharing-reportaug20.pdf
https://www.cpuc.ca.gov/-/media/cpuc-website/divisions/energy-division/documents/resiliency-and-microgrids/resiliency-and-microgrids-events-and-materials/lbnldoe-data-sharing-reportaug20.pdf
https://www.cpuc.ca.gov/-/media/cpuc-website/divisions/energy-division/documents/resiliency-and-microgrids/resiliency-and-microgrids-events-and-materials/lbnldoe-data-sharing-reportaug20.pdf
https://www.cpuc.ca.gov/-/media/cpuc-website/divisions/energy-division/documents/resiliency-and-microgrids/resiliency-and-microgrids-events-and-materials/lbnldoe-data-sharing-reportaug20.pdf
https://www.cpuc.ca.gov/-/media/cpuc-website/divisions/energy-division/documents/resiliency-and-microgrids/resiliency-and-microgrids-events-and-materials/lbnldoe-data-sharing-reportaug20.pdf
https://www.cpuc.ca.gov/resiliencyandmicrogrids
http://www.lumenenergystrategy.com/


Photo by Rene Böhmer on Unsplash


	Slide 1: Incorporating Resilience in Grid Planning and Decision-Making: Key Observations
	Slide 2
	Slide 3
	Slide 4
	Slide 5: Resilience: Withstand, Reduce Impacts, Recover
	Slide 6: Observations from Resilience-Related Work
	Slide 7: Recommendations
	Slide 8
	Slide 9: Lumen’s Resilience-Related Work
	Slide 10: Selected references
	Slide 11

