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About NASEO
• The only national non-profit association 

for the governor-designated energy 
officials from each of the 56 states and 
territories

• Serves as a resource for and about the 
State Energy Offices through topical 
committees, regional dialogues, and 
informational events that facilitate peer 
learning, best practice sharing, and 
consensus building

• Advances the interests of the State and 
Territory Energy Offices before Congress 
and the Administration

• Learn more at www.naseo.org
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NASEO Resources

• NASEO National Energy Screening Project Webinar: 
Introduction to NESP Resources and Tools

• NASEO Distribution Planning Training for State Energy 
Offices

• Distribution Planning Fundamentals 

• Engagement with Utilities and Industry Partners 

• Examples of State Energy Office Engagement in Distribution 
Planning

• Resources and Tools

https://youtu.be/jXVHz3UYLyY
https://youtu.be/jXVHz3UYLyY
https://youtu.be/jXVHz3UYLyY
https://youtube.com/playlist?list=PLtqOZUaS5_tYU0x9E8t7YCKOKGwKjpvaS&si=Ksuz8LtXsLUfLSep
https://youtube.com/playlist?list=PLtqOZUaS5_tYU0x9E8t7YCKOKGwKjpvaS&si=Ksuz8LtXsLUfLSep
https://youtube.com/playlist?list=PLtqOZUaS5_tYU0x9E8t7YCKOKGwKjpvaS&si=Ksuz8LtXsLUfLSep


EXISTING NARUC RESOURCES ON DISTRIBUTION SYSTEM 
PLANNING
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• Late 2024-early 2025 in-person trainings “2.0” Planning for Load Growth and Local 
Resources – Action Planning Workshop Reference

• Late 2024 Virtual Workshops “Planning for a Modern Distribution System” - Planning for 
a Modern Distribution System - NARUC

• Late 2023-early 2024 in-person trainings “Distribution System Planning and Resilience” -
Regional Training: Planning for Distribution Systems, Distributed Energy Resources, and 
Resilience | Energy Markets & Planning; IDSP Training March 2024

• Early 2023 Peer-sharing webinars on IDSP - Peer-Sharing Webinars for Public Utility 
Commissions on Integrated Distribution System Planning - NARUC

https://pubs.naruc.org/pub/6A150CE3-9173-D837-FDEE-01B59BF86C29
https://www.naruc.org/core-sectors/energy-resources-and-the-environment/der-integration-compensation/planning-for-a-modern-distribution-system/
https://www.naruc.org/core-sectors/energy-resources-and-the-environment/der-integration-compensation/planning-for-a-modern-distribution-system/
https://www.naruc.org/core-sectors/energy-resources-and-the-environment/der-integration-compensation/planning-for-a-modern-distribution-system/
https://www.naruc.org/core-sectors/energy-resources-and-the-environment/der-integration-compensation/planning-for-a-modern-distribution-system/
https://emp.lbl.gov/publications/regional-training-planning
https://emp.lbl.gov/publications/regional-training-planning
https://youtube.com/playlist?list=PL0TJn1BGUmhjOS6e2W6nqiXGaEBOIaE3Y&si=Thh7WEoEmugbk5m2
https://www.naruc.org/core-sectors/energy-resources-and-the-environment/distribution-systems-and-planning/peer-sharing-webinars-for-public-utility-commissions-on-integrated-distribution-system-planning/
https://www.naruc.org/core-sectors/energy-resources-and-the-environment/distribution-systems-and-planning/peer-sharing-webinars-for-public-utility-commissions-on-integrated-distribution-system-planning/
https://www.naruc.org/core-sectors/energy-resources-and-the-environment/distribution-systems-and-planning/peer-sharing-webinars-for-public-utility-commissions-on-integrated-distribution-system-planning/
https://www.naruc.org/core-sectors/energy-resources-and-the-environment/distribution-systems-and-planning/peer-sharing-webinars-for-public-utility-commissions-on-integrated-distribution-system-planning/
https://www.naruc.org/core-sectors/energy-resources-and-the-environment/distribution-systems-and-planning/peer-sharing-webinars-for-public-utility-commissions-on-integrated-distribution-system-planning/
https://www.naruc.org/core-sectors/energy-resources-and-the-environment/distribution-systems-and-planning/peer-sharing-webinars-for-public-utility-commissions-on-integrated-distribution-system-planning/
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Agenda

 Background and objectives for upcoming Berkeley Lab report

 Authors: Myles Collins, Arthur Mallet Dias, Paul De Martini, and Lisa Schwartz

 The final report, when available, will be posted here.

 We’ll be happy to send you the draft report and get your feedback. Let us know 

your interest in the chat box or email mtcollins@lbl.gov. 

 State requirements

 Integration framework and typology

 Utility examples 

 Emerging utility best practices 

8

https://emp.lbl.gov/publications/integrating-resilience-planning
mailto:mtcollins@lbl.gov
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Background and Objectives

 States and utilities are aiming to improve resilience to threats posed to electricity grids from 

severe weather, earthquakes, and physical threats.

 Energy affordability also is a key issue, with some regions of the country experiencing rapid 

increases in electricity prices in recent years, particularly in the residential sector. 

 Resilience planning and distribution system planning are largely siloed, and methodologies for 

these processes may not align. 

 This study discusses transitioning from siloed planning to an integrated process that jointly 

identifies and prioritizes grid solutions and implements them efficiently to deliver reliable and 

resilient local grids at lower cost to ratepayers. 

 Presents a framework that states and utilities can use to advance affordability and grid performance by 

integrating resilience into broader distribution system planning (DSP)

 Identifies emerging best practices within this framework

 Analyzes case studies that illustrate how integrated resilience and distribution system planning makes the 

overall process more efficient and effective

9
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State Requirements
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State Requirements for Distribution System and Resilience Planning

 A growing number of states are 

establishing requirements for 

electric utilities to file distribution 

system plans and grid resilience 

plans.

 Types of distribution system 

plans 

 Grid modernization plans, grid 

needs assessments, integrated 

resource plans, and integrated 

distribution system plans

 Types of resilience plans

 Vulnerability assessments (multiple 

hazards), resilience plans, wildfire 

mitigation plans, and storm 

prevention plans

11
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Integration Framework and Typology



ENERGY TECHNOLOGIES AREA | ENERGY ANALYSIS D IV ISION | ENERGY MARKETS & PLANNING

Distribution System Plans Reviewed

 Initial review covered 
DSPs filed by 50 
regulated electric utilities

 Deep-dive review focused 
on 22 diverse DSPs that 
included a robust 
discussion of resilience 

 Spans 16 jurisdictions*

 See Extra Slides

 Review informed the 
integration framework and 
typology and identified 
examples of leading 
practices

13

*CA, CO, DC, GA, HI, IL, IN, KY, MA, 

MI, MN, NY, OK, OR, PA, VA



ENERGY TECHNOLOGIES AREA | ENERGY ANALYSIS D IV ISION | ENERGY MARKETS & PLANNING

2. Data:

Sources of 

information for 

resilience planning 

and other DSP 

analyses

3. Threat 

Assessments: 

Vulnerability or 

risk assessment 

of distribution 

system assets, 

operations, and 

processes

1. Strategy 

Process: 

Explanation of 

how resilience fits 

into distribution 

system planning 

process

6. Consideration of 

Other Grid Needs:

Methods for 

efficiently 

addressing multiple 

planning objectives

7. Metrics:

Measuring 

investment 

performance to 

improve 

resilience

4. Solution 

Identification and 

Prioritization: 

Evaluation of potential 

solutions to mitigate 

threat risk

5. Optimization 

Opportunities: 

Coordination between 

planning processes to 

implement projects

Distribution System and Resilience Planning Integration Framework 
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Three Approaches to Integration of Distribution and Resilience Plans*

15

Stated Plans for 
Future Integration

• Utilities discuss their 
plans for addressing 
resilience and 
integrating the plans 
in future planning 
cycles

Enhanced Reliability 
Analysis**

• Utilities, accustomed 
to performing annual 
reliability planning, 
adapt reliability 
planning methods to 
resilience

Resilience Integration 
in Distribution 
System Plans

• Utilities integrate 
elements of resilience 
planning in 
distribution system 
planning, and the 
integration is evident 
in the filed plans

*Applies to Threat Assessments, Solution Identification and Prioritization, Optimization Opportunities, Consideration of 

Other Grid Needs, and Metrics (not all levels are relevant to all of these categories)
**See Extra Slides for an example
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Utility Examples
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Strategy Process

 All of the DSPs included in the deep-dive 
review mentioned resilience as an 
objective.

 Including resilience to wildfire, extreme 
weather, earthquakes, and physical and 
cyber* threats 

 Example: Public Service Company of CO 
mentions integration of resilience into 
existing DSP processes as an objective.

17

Adapted from PSCo (2024)

*Cybersecurity is not included in DSPs given the sensitivity of 
the data and is not in scope for this study.

 DSP summarizes overall investment strategy

 Driven primarily by increased investments in 

reliability and to a lesser extent by resilience 

investments and expanding capacity for load growth

Source: Consumers Energy (2023)

Consumers Energy Investment Financial Plans (2024-2028)

https://www.dora.state.co.us/pls/efi/efi.show_document?p_dms_document_id=1032849&p_session_id=
https://www.dora.state.co.us/pls/efi/efi.show_document?p_dms_document_id=1032849&p_session_id=
https://mi-psc.my.site.com/sfc/servlet.shepherd/version/download/0688y00000A3A9WAAV
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Data

18

Consumer Energy's peak load forecast for different circuits under 2 scenarios

Source: Consumers Energy (2023)

PSCo - projected percent change in the max. 1-day frozen precipitation amts by 2050

Source: PSCo (2024)

 Data for projections

 Downscaled global projections

 Scenarios

 Hazard data

 Data collection for situational awareness

 Measure and monitor

◼ Detection / weather

◼ Light Detection and Ranging (LiDAR) for 

vegetation management

◼ Drone tech in conjunction with sensing 

capabilities

 Restoration effectiveness

https://mi-psc.my.site.com/sfc/servlet.shepherd/version/download/0688y00000A3A9WAAV
https://www.dora.state.co.us/pls/efi/efi.show_document?p_dms_document_id=1032849&p_session_id=
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Threat Assessments

 Vulnerability assessments examine the 
impact of threats to utility operations and 
processes – in addition to physical grid 
assets

 Examples

 Duke Energy resilience and adaptation report 
includes a risk score for various process 
areas related to DSP, such as load 
forecasting and capacity planning (upper 
figure).

 National Grid assesses distribution operations 
and planning functions across various threats. 
The study finds that high temperatures have a 
potential impact on load forecasting and 
capacity planning (lower figure).

19

Source: Duke Energy (2023)

Source: National Grid (2023)

https://s201.q4cdn.com/583395453/files/doc_downloads/esg-key-documents/2024/09/carolinsresiliencetransdiststudyfinal.pdf
https://s201.q4cdn.com/583395453/files/doc_downloads/esg-key-documents/2024/09/carolinsresiliencetransdiststudyfinal.pdf
https://drive.google.com/drive/folders/12Bw0OTd4RGIC266CydYU9sxMowYw71NA
https://drive.google.com/drive/folders/12Bw0OTd4RGIC266CydYU9sxMowYw71NA
https://s201.q4cdn.com/583395453/files/doc_downloads/esg-key-documents/2024/09/carolinsresiliencetransdiststudyfinal.pdf
https://documents.dps.ny.gov/public/Common/ViewDoc.aspx?DocRefId=%7bD001CD8A-0000-CC39-BDF3-FE8300353FF9%7d
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Solution Identification and Prioritization – Risk Return on Investment

20

Louisville Gas & Electric and Kentucky Utilities

 Solution portfolio developed by ordering solutions from highest to lowest risk return 

on investment and establishing resilience performance targets

Source: LG&E and KU (2025)

https://psc.ky.gov/pscecf/2025-00113/rick.lovekamp%40lge-ku.com/05302025093159/22-Waldrab_Direct_Testimony.pdf
https://psc.ky.gov/pscecf/2025-00113/rick.lovekamp%40lge-ku.com/05302025093159/22-Waldrab_Direct_Testimony.pdf
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Consideration of Other Grid Needs

DTE Electric – Global Prioritization Model

 Valuing and balancing multiple objectives

 Formal prioritization framework applied 

consistently across all investments 

 Investments receive a score (0–100) 
across multiple dimensions

 In most cases, scoring is based on BCR

 SAIDI and SAIFI reduction

 Major event risk mitigation from substation 
outage events is included as a weighted, 

quantifiable factor

21

DTE Electric's investment prioritization framework components

Source: DTE (2023)

https://mi-psc.my.site.com/sfc/servlet.shepherd/version/download/0688y00000A4YUXAA3
https://mi-psc.my.site.com/sfc/servlet.shepherd/version/download/0688y00000A4YUXAA3
https://mi-psc.my.site.com/sfc/servlet.shepherd/version/download/0688y00000A4YUXAA3
https://mi-psc.my.site.com/sfc/servlet.shepherd/version/download/0688y00000A4YUXAA3
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Metrics

22

 Utilities and industry organizations are developing and experimenting with 

resilience-focused metrics and indices.

 Network Resiliency Index - “models the relative strength of each network by calculating the 

probability of failure of multiple associated feeders within a network over time, as caused by 

individual component failures" (ConEd, 2023)

 Average customer interruptions per major event (LG&E and KU, 2025) 

 “CEMI4R2” and “CEMI7R3,” which are the portions of customers experiencing at least 4 sustained 

interruptions per year for 2 consecutive years and 7 sustained interruption per year for 3 consecutive 

years, respectively (Delmarva, 2024)

 Researchers and industry groups are exploring other new metrics that are not yet 

tracked in utility plans. 

 Dual-metric framework, consisting of a “resistance” and a “recovery” component (Levy et al., 2025)

 Average log event cost and annual log cost resilience index (Ahmad and Dobson, 2025)

 IEEE Storm Resilience Metric (IEEE, 2020)

https://documents.dps.ny.gov/public/Common/ViewDoc.aspx?DocRefId=%7b40F8BC8A-0000-C237-B92D-FF39630B3E8D%7d
https://psc.ky.gov/pscecf/2025-00113/rick.lovekamp%40lge-ku.com/05302025093159/22-Waldrab_Direct_Testimony.pdf
https://delafile.delaware.gov/CaseManagement/DocketPage.aspx?from=docket&ViewDocketPage=ViewDocketPage&MatterNo=24-0359&MatterId=d4272074-2cd3-4f66-8a2a-61dc72a40afa&Type=Docket
https://sepapower.org/resource/thread-is-beyond-the-baseline/
https://arxiv.org/abs/2407.10773
https://resourcecenter.ieee-pes.org/publications/technical-reports/pes_tp_tr83_itslc_102920
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Emerging Utility Best Practices
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Emerging Best Practices for Integrating Resilience and Distribution System Planning

24

Integration Point Emerging Best Practices

Strategy Process

• Explain how resilience currently fits into a utility’s distribution system planning process and how its role is expected to evolve over time

• Specify the objectives that will be used to assess and prioritize planned distribution system expenditures and provide a roadmap for achieving these 

objectives

Data

• Use consistent data sources and scenarios across planning functions 

• Document data sources and assumptions

• Plan for anticipated extreme weather conditions

• Leverage advanced sensing technologies to improve situational awareness and accelerate restoration

Threat 

Assessments

• Assess the impact of threats to existing planning processes

• Leverage existing reliability planning processes and analyses to assess threats

Solution 

Identification and 
Prioritization

• Conduct initial cost-effectiveness screening and then prioritize resilience investments in order to facilitate their integration into the broader distribution 

system planning process

• Use tradeoff curves or similar forms of data visualization to help utility and regulatory decision-makers identify optimal levels of investments

• Make explicit connections with distribution system planning when resilience planning occurs through other means

Optimization 

Opportunities

• Integrate resilience-prioritized hardening investments into traditional distribution planning and capacity upgrade cycles to reduce costs and customer 

impact 

• Coordinate project implementation between the existing physical system and capacity expansion planning 

• Balance immediate reliability and resilience gaps with longer-term, systemic grid needs

Consideration of 

Other Grid Needs

• Explore frameworks for comparing risk reduction across multiple planning objectives, including resilience

• Evaluate alternatives to traditional infrastructure upgrades to reduce costs and mitigate grid resilience risks

• Involve stakeholders in selecting and weighting planning criteria

Metrics

• Collect and analyze power interruption data with as much geographic granularity as possible

• Determine baselines for key metrics to measure the performance of grid investments 

• Develop new metrics for assessing grid resilience
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Additional Resources

 Bridging the Gap on Data and Analysis for Distribution System 

Planning

 State Requirements for Electric Distribution System Planning
(includes a review of filed utility plans for leading practices)

 Distribution planning practices catalog (updating ~late May)

 Grid Resilience Plans: State Requirements, Utility Practices, 

and Utility Plan Template

 Bridging the Gap on Data, Metrics, and Analyses for Grid 
Resilience to Weather Events

 Interruption Cost Estimate (ICE) Calculator – Online tool for 

estimating interruption costs and/or the benefits associated 
with reliability improvements

 Power Outage Economics Tool (POET) – Economic model to 

estimate economic impacts of widespread, multi-day outages 

across an entire region

 Berkeley Lab Integrated Distribution System Planning website

25

https://emp.lbl.gov/publications/bridging-gap-data-and-analysis
https://emp.lbl.gov/publications/bridging-gap-data-and-analysis
https://emp.lbl.gov/publications/bridging-gap-data-and-analysis
https://emp.lbl.gov/publications/state-requirements-electric
https://emp.lbl.gov/publications/state-requirements-electric
https://emp.lbl.gov/state-distribution-planning-requirements
https://emp.lbl.gov/state-distribution-planning-requirements
https://icecalculator.com/
https://icecalculator.com/
https://icecalculator.com/
https://emp.lbl.gov/publications/power-outage-economics-tool-prototype
https://emp.lbl.gov/publications/power-outage-economics-tool-prototype
https://emp.lbl.gov/projects/integrated-distribution-system-planning
https://emp.lbl.gov/projects/integrated-distribution-system-planning
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Contacts
Myles Collins: mtcollins@lbl.gov
Lisa Schwartz: lcschwartz@lbl.gov

For more information
Download publications: https://emp.lbl.gov/publications

Sign up for our email list: https://emp.lbl.gov/mailing-list

Follow us on social media: @berkeleylabEMP.bsky.social and @BerkeleyLabEMP
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Extra Slides
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Distribution System Plans – Deep-Dive Review

State Plan Name Utility Plans Reviewed

California
Grid Needs Assessment, Distribution Deferral Opportunity 

Report

Southern California Edison (SCE) (2024)

Pacific Gas & Electric (PG&E) (2024)

Colorado Distribution System Plan Public Service Company of Colorado (PSCo) (2024)

District of Columbia Annual Consolidated Report Pepco (2025)

Georgia Rate case filing Georgia Power (2022)

Hawaii Integrated Grid Plan Hawaiian Electric Company (HECO) (2023)

Illinois Multi-Year Integrated Grid Plan
Ameren Illinois (2024)

Commonwealth Edison (ComEd) (2024)

Indiana 6-Year Electric Plan Duke Energy (2024)

Kentucky Rate case filing Louisville Gas & Electric and Kentucky Utilities Company (LG&E and KU) (2025)

Massachusetts Electric Sector Modernization Plan
Eversource (2024)

National Grid (2024)

Michigan Distribution Grid Plan DTE Electric (2023)

Michigan Electric Distribution Infrastructure Investment Plan (EDIIP) Consumers Energy (2023)

Minnesota Integrated Distribution Plan Northern States Power Company (2023)

New York Distributed System Implementation Plan Consolidated Edison (ConEd) (2023c)

Oklahoma Rate case filing Oklahoma Gas & Electric (OG&E) (2021)

Oregon Distribution System Plan Portland General Electric (PGE) (2024)

Pennsylvania
Distribution System Plan UGI Utilities (UGI) (2024)

Long-Term Infrastructure Improvement Plan PECO Energy Company (PECO) (2024)

Virginia Integrated Resource Plan
Dominion (2024) - Part 1/2 and Part 2/2

Appalachian (2022) - Part 1/3, Part 2/3, and Part 3/3

https://docs.cpuc.ca.gov/PublishedDocs/Efile/G000/M541/K492/541492933.PDF
https://docs.cpuc.ca.gov/PublishedDocs/Efile/G000/M539/K204/539204079.PDF
https://www.dora.state.co.us/pls/efi/efi.show_document?p_dms_document_id=1032849&p_session_id=
https://edocket.dcpsc.org/apis/api/Filing/download?attachId=221776&guidFileName=d630fdfc-92b7-4d45-9fdf-58055a84bbd6.pdf
https://psc.ga.gov/search/facts-document/?documentId=192167
https://www.hawaiianelectric.com/clean-energy-hawaii/integrated-grid-planning
https://www.icc.illinois.gov/docket/P2022-0487/documents/348085/files/607904.pdf
https://www.icc.illinois.gov/docket/P2022-0486/documents/363492/files/636519.pdf
https://iurc.portal.in.gov/_entity/sharepointdocumentlocation/9e5791c5-2d4d-ec11-8c62-001dd802fdcd/bb9c6bba-fd52-45ad-8e64-a444aef13c39?file=45647-DEI-Direct%20Testimony%20of%20James%20W.%20Shields%20112321.pdf
https://psc.ky.gov/pscecf/2025-00113/rick.lovekamp%40lge-ku.com/05302025093159/22-Waldrab_Direct_Testimony.pdf
https://fileservice.eea.comacloud.net/V3.1.0/FileService.Api/file/ibgebbae?LDJvdCDaJIbJYX9F7LfcOsEmiDhMBXK0ednWT8WFP5Ok9v9pxUxyG6LkaCeWBSjqbmMlNqhcSkxPf0qUr1gASPKrYE1qejvebf677PtCVStUdHoHpEGELGLGjR+ZpYgt
https://www.nationalgridus.com/media/pdfs/our-company/massachusetts-grid-modernization/future-grid-full-plan.pdf
https://mi-psc.my.site.com/sfc/servlet.shepherd/version/download/0688y00000A4YUXAA3
https://mi-psc.my.site.com/sfc/servlet.shepherd/version/download/0688y00000A3A9WAAV
https://www.edockets.state.mn.us/documents/%7BA07D8C8B-0000-CBCC-BD7D-801E5837A6BB%7D/download?contentSequence=0&rowIndex=100
https://documents.dps.ny.gov/public/Common/ViewDoc.aspx?DocRefId=%7BC0050D89-0000-C51A-9ACD-94FA05E37A1A%7D
https://imaging.occ.ok.gov/AP/CaseFiles/occ30444645.pdf
https://downloads.ctfassets.net/416ywc1laqmd/6fsVybjYRmGNV4M7PwBOl2/c9ffcaa9e432ea82d67e6359c24c76ac/2024_PGE_DSP_2024_12_18.pdf
https://www.puc.pa.gov/pcdocs/1741352.pdf
https://www.puc.pa.gov/pcdocs/1892003.pdf
https://www.scc.virginia.gov/docketsearch/DOCS/820101!.PDF
https://www.scc.virginia.gov/docketsearch/DOCS/820101!.PDF
https://www.scc.virginia.gov/docketsearch/DOCS/820101!.PDF
https://www.scc.virginia.gov/docketsearch/DOCS/820201!.PDF
https://www.scc.virginia.gov/docketsearch/DOCS/72l201!.PDF
https://www.scc.virginia.gov/docketsearch/DOCS/72l201!.PDF
https://www.scc.virginia.gov/docketsearch/DOCS/72l201!.PDF
https://www.scc.virginia.gov/docketsearch/DOCS/72l301!.PDF
https://www.scc.virginia.gov/docketsearch/DOCS/72l401!.PDF
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Solution Identification and Prioritization – Example of Enhanced 

Reliability Analysis

Eversource

 Investigated outage data during major 

storms in past 4 years

 Methodology prioritizes highest criticality 

events (many customers impacted, 

multiple events, and long duration events)

 Root cause analysis

 From 2019-2022, 25% of major event customer 
minutes interrupted (CMI) were related to 

reclosers and breakers’ operations

 Solutions

 Impacted zones grouped in 3 tiers of criticality

 Highest criticality items paired with highest 
impact solutions

 Impact of resilience mitigation quantified as 

impact on all-in SAIDI
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Tier Criteria Measure All-in SAIDI 

Improvement 

Cost 

($M/mile) 

I Impacted zones with 300,000 or more 

CMI per event on average 

Undergrounding 98% 4 

II Impacted zones with less than 300,000 

and more than 150,000 CMI per event on 

average 

Aerial Cable 82% 2.2 

III Impacted zones with less than 150,000 

average CMI per event—with bare wire 

Bare wire to tree 

wire conversion 

50% 1.1 

Impacted zones with less than 150,000 

average CMI per event—with insulated 

wire 

Resilience Tree 

Work (RTW) 

35% 0.1 

 
Source: Eversource (2024)

SAIDI improvements (%) and per mile costs of each resilience mitigation

Stated Plans for Future 
Integration

Enhanced Reliability 
Analysis

Resilience Integration in 
Distribution System Plans

https://fileservice.eea.comacloud.net/V3.1.0/FileService.Api/file/ibgebbae?LDJvdCDaJIbJYX9F7LfcOsEmiDhMBXK0ednWT8WFP5Ok9v9pxUxyG6LkaCeWBSjqbmMlNqhcSkxPf0qUr1gASPKrYE1qejvebf677PtCVStUdHoHpEGELGLGjR+ZpYgt
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3. 

Maximize benefits and 
return on investment 
for customers

4.

Establish minimum 
staffing standards as a 
resilience measure

2. 

Identify system and 
customer 
vulnerabilities to 
prioritize resilience 
programs

Provide customers with a more 
resilient, reliable, and secure 
commodity

• Improving the cost-
effectiveness of current 
reliability and resilience 
programs can mitigate 
future rate increases

Resilience Program Investigation 
(Docket No. 17-12-03RE08)

1. 

Improve resilience 
against gray-sky and 
dark-sky events

https://www.dpuc.state.ct.us/2nddockcurr.nsf/8e6fc37a54110e3e852576190052b64d/4bcecc163d47d814852588af005bca09/$FILE/171203RE08-083122.pdf
https://www.dpuc.state.ct.us/2nddockcurr.nsf/8e6fc37a54110e3e852576190052b64d/4bcecc163d47d814852588af005bca09/$FILE/171203RE08-083122.pdf
https://www.dpuc.state.ct.us/2nddockcurr.nsf/8e6fc37a54110e3e852576190052b64d/4bcecc163d47d814852588af005bca09/$FILE/171203RE08-083122.pdf
https://www.dpuc.state.ct.us/2nddockcurr.nsf/8e6fc37a54110e3e852576190052b64d/4bcecc163d47d814852588af005bca09/$FILE/171203RE08-083122.pdf
https://www.dpuc.state.ct.us/2nddockcurr.nsf/8e6fc37a54110e3e852576190052b64d/4bcecc163d47d814852588af005bca09/$FILE/171203RE08-083122.pdf


Connecticut Public Utilities Regulatory Authority

• Pre 2011 – Minimal Catastrophic 
Events

• 2011/2012 – Three Major Events
• Hurricane Irene (2011)
• Snowstorm (2011)
• Sandy (2012)

• 2012-2014 – Number of 
Investigations

• 2019 – Initiated Investigation into 
Resilience Practices

• 2020 – Tropical Storm Isaias

• 2022 – Completion of Resilience 
Investigation

33

Timeline of Extreme Weather
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Identification of System and Customer Vulnerabilities
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Selection of Resilience Measure and BCA
Category Data Methodology

Program Costs Capital Expenditures

$ / mi. (VM, UG, Aerial 

Cable, etc.)

Assumed SAIDI  Reduction
Customer minutes 

Interrupted

UConn Damage Prediction 

Model

5-Year Resilience Benefit*

Avoided Interruption Costs
Interruption Cost Estimator 

(ICE)

Avoided Storm Restoration 

Costs

Historical Restoration Costs

Avoided Vegetation 

Management (VM) and 

Pole Costs

Anticipated Avoided Costs

10-Year Resilience 

Benefit*

Avoided Interruption Costs

Avoided Storm Restoration 

Costs

Avoided VM and Pole Costs

5-Year BCA

10-Year BCA

20-Year BCA

30-Year BCA

https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Ficecalculator.com%2Fhome&data=05%7C01%7CStephen.Capozzi%40ct.gov%7C714dde9cdf6046b8d68408dbea33e481%7C118b7cfaa3dd48b9b02631ff69bb738b%7C0%7C0%7C638361281196122852%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=2Hw1OzVPQQrEolosIM%2BhkcZN%2FozveWGRhfzDQGWPNY0%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Ficecalculator.com%2Fhome&data=05%7C01%7CStephen.Capozzi%40ct.gov%7C714dde9cdf6046b8d68408dbea33e481%7C118b7cfaa3dd48b9b02631ff69bb738b%7C0%7C0%7C638361281196122852%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=2Hw1OzVPQQrEolosIM%2BhkcZN%2FozveWGRhfzDQGWPNY0%3D&reserved=0
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Evaluating Resilience Program Effectiveness

Total Customer Min. Interrupted

No. of Customer Outages

Estimate of Lost Load

C&I Customer Min. Interrupted

No. of C&I Customer Outages

Estimate of Lost Load

Time to Restore 50% customers

Time to Restore 90% customers

Critical Facility Min. Interrupted

Critical Facility Outages

Life Support Cust. Min Interrupted

Life Support Outages

No. of Fire/Police Priorities

Avg. Time to Respond FPS

No of Blocked Roads

No. of Distribution Line Miles

No. of Trees Cleared

No. of Pole Failures

Outage

Emergency 

Response

System

► Gray Sky (150+ in 20 yrs)
► Dark Sky (4 in 20 yrs)

► Hardened Zone
► Non-Hardened Zone
► VM-only Zone

► Differentiate for Overhead 
and Underground

Classify Event Intensity

Gather Data by Zones

Data
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Lessons Learned
• Involve emergency responders and 

community officials in proceeding

• Take initiative and issue a straw proposal

• Involve other utilities (water, wastewater, 
telecom, gas)

Challenges
• Contentious regulatory environment 

impeded interactions with utilities

• Resilience Program based required filing in 
rate case which has not happened for one 
EDC
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Lee Fire (2025)



Colorado Resilience Planning

Agenda

01

Historical Need - Wildfires

02

Current Drought Conditions

03

Resilience Planning

● Colorado Resilience Framework

● Grid Resilience Program

● Microgrid Roadmap

● GRACI & Grid Resilience Report

04

Future-Focused Distribution 

System Planning



● Wildfires are part of western ecology.

● Fires have been overly suppressed resulting in 

overabundance of fuel.

● Climate change in the west has brought increased 

heat & decreased precipitation, soil moisture.

● 2020 was our worst wildfire season yet. 

The Arid West and Wildfires

VS.

NPS

Cameron 

Peak & East 

Troublesome 

Fires (2020)



Winter of 2025-2026 had the lowest Colorado snowfall in recorded history.  

Current Historic Drought Conditions

Colorado Snow Water Equivalent



Wildfires are not limited to the WUI anymore

Marshall Fire, Boulder Co. (2021)
Source: Colorado Newsline

Los Angeles Fires (2025)
Source: ABC News

Wildfire resilience requires action & coordination across many sectors.



First state in 2015

Updates in 2020, 

2025

Resilient Critical 

Infrastructure added 

in 2025

Colorado Resiliency Framework

https://drive.google.com/file/d/1N7x3Yc0xFQpXbAGS1uKR692PeGo6dtC6/view


1. Expand Colorado Resiliency Office’s technical assistance, 

Future-Ready State Agencies, to better integrate 

resilience into State agencies.

2. Attract and leverage funding opportunities, focusing on 

streamlining resilience-related State funding to make it 

easier for applicants.

3. Improve and align decision-making resources, tools, 

technical assistance and communication strategies to 

advance resilience actions.

Colorado Resiliency Framework - Strategies 



How Grid Resilience is Defined in Colorado:

“The ability of the distribution grid to withstand and reduce the 
magnitude and/or duration of disruptive events, which includes the 
capability to anticipate, absorb, adapt to, and/or rapidly recover from such 
an event.”

Colorado Revised Statute 723-3-3527

Definitions Matter - NARUC Resilience Framework



● Classification of Microgrid scales

○ Level 1 - Single Building Microgrid

○ Level 2 - Partial Feeder or Campus Microgrid

○ Level 3 - Full feeder or Community 

Microgrid

● Benefits

○ Improve Resilience & Reliability

○ GHG emission reduction

○ Reduce Costs

● Challenges

○ Rules: Interconnection, ROW access, Owners

○ Valuing Grid Services and Benefits 

Microgrid Roadmap (2025)

Cover of the Colorado Microgrid Roadmap 1.0 (Released January 1, 2023)

https://drive.google.com/file/d/1wKwW5Vo8hFu9XvIB_xWMNLc3F7q6g_sO/view


See full project list here

- Grid Hardening 

- Advanced Grid Monitoring

- Microgrid Planning 

- Microgrid Construction

Colorado Grid Resilience Projects

Screenshot 2025-12-01 100036.png

https://docs.google.com/spreadsheets/d/1GY-77F-9-WwJpXkE2mjqmHTcgXqSw18BVwdJhfdSJlE/edit?gid=1105176179#gid=1105176179
https://www.google.com/maps/d/u/0/viewer?mid=1UJA1ijrL8tikBsOuGUvqjc_Bh5SL9dI&femb=1&ll=39.08141221201442%2C-105.41454083593749&z=7


● Project cost: $1,331,916

● Grant : $998,937

● Completion : January 2026

Yampa Valley Electric Grid Hardening Project

Automatic reclosers Fire protective wrap

Vegetation Management



Hired contractor flew drones to inspect all 

of MPEI’s 23,000 distribution poles to 

identify any and all issues (hardware, 

vegetation encroachment, conductors, etc). 

Drone Fire & Veg. Mgmt. - Mountain Parks Electric 

● Project cost: $347,767

● Grant : $463,690

● Completion : December 2025



Grid Resilience Analysis and Climate Change 

Impacts (GRACI)

● DSP needs to be forward thinking with 

climate models.

● Wind and wildfires are biggest risk to grid.

● Utility investments need to prioritize 

protections against wind, wildfire and 

vegetation.

Resilience Planning in Distribution System Planning 

Screenshot 2026-05-08 184509.png

https://www.baringa.com/globalassets/about/regions/north-america/graci/sogr_co.pdf


Let’s Increase our Resilience!

John Parks

Colorado Energy Office

email
john.m.parks@state.co.us

mailto:john.m.parks@state.co.us
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