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EPRI: Leading
Collaborative Energy
R&D Around the World

EPRI advances energy technologies and
informs decision-making through
~S420M in collaborative annual research
involving nearly 400 entities in ~40
countries - spanning the generation,

delivery, and use of electricity.
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Workstream 1

Physical Climate
Data & Guidance

Identify climate hazards
and data required for
different applications

Evaluate data
availability, suitability,
and methods for
downscaling & localizing
climate information

Address data gaps

CLIMATE

RE ADI

RESILIENCE AND ADAPTATION INITIATIVE

Workstream 2

Evaluate vulnerability at
the component, system,
and market levels from
planning to operations

Identify mitigation options
from system to customer
level

Enhance criteria for
planning and operations to
account for event
probability and uncertainty

Workstream 3

Resilience /
Adaptation Planning
& Prioritization

Assess power system and
societal impacts:
resilience metrics and
value measures

Create guidance for
optimal investment
priorities

Develop cost-benefit
analysis, risk mitigation,
and adaptation strategies

© 2023 Electric Power Research Institute, Inc. All rights reserved.

EPRI Climate Resilience and
Adaptation Initiative (READ:I)

= COMPREHENSIVE: Develop a Common Framework addressing the
entirety of the power system, planning through operations

= CONSISTENT: Provide an informed approach to climate risk
assessment and strategic resilience planning that can be replicated

= COLLABORATIVE: Drive stakeholder alignment on adaptation
strategies for efficient and effective investment
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PHYSICAL VULNERABILI
CLIMATE TY
HAZARD

RESPONSE
PRIORITIZATION

I[§ Deliverables: Common Framework “Guidebooks”

* Climate data assessment and * Recovery planning
application guidance * Hardening technologies
* Vulnerability assessment * Adaptation strategies

* Research priorities

* Risk mitigation investment
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The EPRI Differentiator: Power System Application
Generation Impacts
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3002024895

This white paper examines the current knowledge base of
potential climate-related impacts on all facets of the power
sector, to serve as a foundation for a standardized and

A Starting Point for Physical Climate consensus-based framework to inform infrastructure

Risk Assessment and Mitigation: investment and deployment.

Future Resilience and Adaptation
Planning

APRIL 2022
3002024895
Verslon 1.0
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Climate READi Affinity Group

The Climate READi Affinity Group (CRAG) is comprised of
individuals from academia, consulting, finance and
insurance institutions, non-governmental organizations,
national labs, regulators and government— among
others—bringing their expertise to address the critical
challenge around resilience and adaptation to the energy
sector.

Embracing a ‘Big-Tent’
Approach to Framework
Development
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Accenture

ADEX

Alison Silverstein (Consultant)
Andre Dessler (Consultant)
Applied Weather Associates
Argonne National Laboratory
Baringa

Battelle

Black & Veatch

Brookhaven National Laboratory
CAMPUT

Canadian Climate Institute
CANDU Owners Group
CarbonPlan

CDP North America

Center for Climate & Energy Solutions
Chemonics

Clark Miller (Consultant)

Clean Air Task Force

Climate Risk Institute

Columbia University

Copperleaf Technologies

CSA Group

Desert Research Institute
Disaster Tech

Eagle Rock Analytics

Eaton

Electricity Canada

Energy Systems Integration Group
Energy Networks Association
Enline Transmission

Exponent

Grid Lab

Grid2.0

Guidehouse

Houston Advanced Research Center
ICF

IEEE

Imperial College London

King Abdullah Petroleum Studies and Research

Center
Institute of Nuclear Power Operations
Jacobs Engineering
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Khalifa University

King Abdullah University of Science and
Technology

King’s College London

Lawrence Berkeley National Laboratory
Lawrence Livermore National Laboratory
McCormick Taylor

Midwest Climate Collaborative

Model World Consulting

National Association of Regulatory Utility
Commissioners

National Association of State Energy Officials
National Center for Atmospheric Research
National Oceanic and Atmospheric Administration
National Renewable Energy Laboratory
North American Electric Reliability Corporation
North American Transmission Forum
Nuclear Energy Institute

Nuclear Electric Insurance Limited

National Renewable Energy Laboratory

Oak Ridge National Laboratory

Oregon State University

Pacific Northwest National Laboratory
Pacific Northwest Utilities Conference Committee
Power Systems Engineering Research Center
Quanta Services

RAND Corporation

Resources for the Future

RS Poles

RUNWITHIT Synthetics

Sharply Focused

SLR Consulting

Storm Impact

Sunairio

Union of Concerned Scientists

Universidad Pontificia

University of Albany

University of Illinois

University of Michigan

University of Nottingham

University of Reading

University of Saskatchewan

VEIGERES
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Recent Deliverables

READ:i Insights: Extreme
Heat Events and Impacts
to the Electric System

Evaluates severity of recent
extreme heat events in the
context of historical records and
climate change and potential
future implications of extreme
heat for the power system

Climate-Informed
Planning & Adaptation
for Power Sector
Resilience

Compilation of literature from
researchers and industry
stakeholders on climate risk,
power system impacts, and
current practices to address
power system resilience against

climate hazards

Costs & Benefits of
Proactive Climate
Adaptation in the

Electric Sector

Outlines how proactively

implementing adaptation
strategies is expected to result

in a more resilient power
system, avoided damages, and

reduced societal impacts

Physical Climate
Data 101

(3002026223, 3002026297,
3002026298, 3002026296)

Workstream 2 Asset
Literature Review Series

(3002025313, 3002026314,
3002026315, 3002 026316)

READ:I Insights:
Extreme Winter Weather
Challenges for the Power
System

Evaluates severity of recent
extreme winter events in the
context of historical records and
climate change and potential

future implications of extreme
heat for the power system

© 2023 Electric Power Research Institute, Inc. All rights reserved.

CLIMATE
‘ READI:PowER

Year One Annual Report
|

Year One Annual Report
Overview from the first year of activity, summarizing
current progress and the plan ahead for the
remaining two years. (3002027401)
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https://www.epri.com/research/sectors/readi/research-results/3002025522
https://cwhlh04.na1.hubspotlinks.com/Ctc/DK+113/cwhlH04/VW9-ZZ5QKWztW5-NXwN94GXBBW1vWpFD4TbnRGN6rgBqS3q90JV1-WJV7CgS7gW7TPGRC41pCVTW6j-dRZ7XddG4W6WYYSR5GN3DkN7Z7ZGZ8z-72W2vNyQS3fXsGgW7RyMct70qyCBVyBWv05jc531V3TVxD8lRN69W4Ny-q07srrz2W4tJFHh6kNYvJW22b2GC5X9BXgW47MJW24hQM9zW8dG4mP1K4YZDN3BlQK-bPDKqW82YRyZ3jdBdsW8C3lXf699v42W5hKMxD1c8M3kW6bYRY972CNjyW4ZMzmZ6Hfd49W6-pBQF2DVPgYVmht9F4yx_7fW4Tm9CJ6fvDqMN14lZwT55ZgGW7b18cm24v12VW4DXVvn5ntZwrW2XnXB531-KWtW93PhPx1Htd8_N3Xz3b6cqvRL3nR91
https://www.epri.com/research/sectors/readi/research-results/3002026317
https://www.epri.com/research/sectors/readi/research-results/3002026223
https://www.epri.com/research/sectors/readi/research-results/3002026297
https://www.epri.com/research/sectors/readi/research-results/3002026298
https://www.epri.com/research/sectors/readi/research-results/3002026296
https://www.epri.com/research/sectors/readi/research-results/3002026313
https://www.epri.com/research/sectors/readi/research-results/3002026314
https://www.epri.com/research/sectors/readi/research-results/3002026315
https://www.epri.com/research/sectors/readi/research-results/3002026316
3002027393
https://www.epri.com/research/sectors/readi/research-results/3002027401

ONE 2023 Highlight per Work Stream

WS1 - Climate Data & Guidance WS2 - Exposure & Vulnerability WS3 - Planning & Prioritization

Climate Data Guidance Climate Asset Texas A&M Synthetic
Document & Phase 1 Inventory Matrix Development T&D Model Case Study

CLIMATE cLIMATE cLiMATE

Climate READi WS1 2023 Deliverables READI Climate-Asset Matrix Draft WS3 Power System Resilience and Investment Framework READI

Opportunities for engagement:
*  Developing Zero Order Draft for member *  Review of Zero Order Draft (Prior te May Workshop) cli Data Inputs lWS].)
review and comment (End of Q1) Suggestion of topics to include in climate data mate

Asset Vulnerabilities to Climate Variables (W52)

Progress to date:

Application of Chronic and

1 02 03 . e o s power . Extreme Climate Conditions
Regional Bulk System =

Climate Data Guidance for Climate 101, : o . : S5 Capacity
| e Adoption -
Expansion

Assessment applying Part Il Pathways
Model

Operational Model

downstream flow (Based on

and Inventory climate data s storag o : resarvol levels) and raservoi bevel deling
Lt s jawns. E o Ele

Assessmentof data N Focus on topics related to.

requirements;Gap analysl : Identifying specific impact measures informs adaptation options Local Level Load Projections from Distribution Model
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Several Workshop Opportunities to Engage!
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Climate Informed RA Risk Assessment

Addressing Extreme Weather
Challenges B

Project Future Identify High Weatt 0

READi working at Risk screening for e o S,
resource o st cosmap ;‘ ;
I ‘Severesmrm @F
comprehensive framework AN | - é
that leverages existing planning Ay

developing a
P9 adequacy and &
tOOIS and processes assessments WS3 Load and DER Projections

F ramework can be Moving beyond exposure assessment to explicitly integrate climate

impacts into quantitative assessment of transmission resilience

implemented based on e B e
P o o

Climate Projections for to Identify Highly Impacted Electrical Consequence and

Can capture
impacts on initial
conditions and
acute destructive

Location and Variables of Interest Electrical Equipment Define RSIF Events

need and structure of the R

climate vulnerabilities events for RSIF analysis

] ] Ex: Characterize = Capture and ) ] e o Define i E
planning entity change i eatate (L Ae cectical (S e
wildfire R~ projected %;” % G - consequence ) eve nt S
probability in R L changes across g based on MTIOTIN oUTAGE:
Los Angeles b | utility service ,}ﬁ LN anticipated | e o T s sons
County il territory climate DISCOMECT WUS FIGK MUS STRI0
T = : impacts
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Climate Data Informs HILF Event Definition for Transmission Resilience Analysis
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Addressing Extreme Weather

Challenges

Ruling issued
June 23, 2023

Looks at required
planning actions for the
next 6-10 years and
establishes an update
of the NERC TPL-001-
5.1. Requires NERC to
consider three primary
aspects with respect to
extreme heat and
extreme cold

Extreme heat

Extreme cold e e iy - gt

Annual and Temperature Records Across the Globe

Transmission System Planning Performance Requirements for
Extreme Weather: Final Rule

P Vgt iecquinied.
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Together...Shaping the Future of Energy®




