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EPRI Climate Resilience
and Adaptation Initiative (READI)

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

S i

POWER SYSTEM SYSTEM MODELING
PHYSICAL CLIMATE ASSET AND
DATA & GUIDANCE VULNERABILITY INVESTMENT
ASSESSMENT PRIORITIZATION

I Final Product: A Common Framework

* Climate data assessment and application guidance
* Vulnerability assessment

* Risk mitigation investment




A Growing Dependency on Eleciricity as Final Energy

Electricity as a fraction of total energy
consumption in the U.S.
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2050: In order to reach
60% net-zero carbon targets,

43-59% of final energy

50% will be electric.
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2020: Electricity
rose to ~20% of
total final energy.
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1950: Electricity
was ~3% of total
final energy.
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Source: EPRI, “LCRI Net-Zero 2050,” 2022: https://Icri-netzero.epri.com/

The Power System of the Future will be both more
Weather Dependent & Operating in a Changing Climate
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The Costs of Exireme Events

Billion-dollar disasters
are growing in cost
and increasing in
frequency

Without informed and
timely adaptation,
costs from climate
disasters are likely to
increase.

Winter storm
and king tide

Number of Events

AB, SK
$80million (Dec) seyere storms

$35 million (April)
$45 million (July)

Hailstorm
$55 million (Aug)

United States Billion-Dollar Disaster Events 1980-2024 (CPI-Adjusted)
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Insured Damage
Estimate (YTD):

$3.1 billion

° Eastern Canada, Quebec,
° Southern Ontario

Winter storm
$140 million (Feb)
Prairies
Severe storms
$50 million (April)
$40 million (June)
$65 million (June)
$80 million (mid-July)

° ON, QC

Derecho
$1billion (May)

Severe storms
$45 million (June)

QC and Eastern Canada
Hurricane Fiona
$800 million (Sept)

Eastern Canada Bomb Cyclone
$180 Million (Dec)

Prairies and Central Canada
Severe storms
$100 million (July)

The amount of insured damage is an estimate
provided by CatlQ (www.catig.com) under
license to Insurance Bureau of Canada.
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https://www.ncei.noaa.gov/access/billions/

Potential energy system impacts from
extreme weather and climate change

Electric Grid

Wind, ice, floods and wildfires
damage power lines and
other infrastructure

Energy Demand

Extreme temperatures increase
electricity and fuel demands
beyond capacity

Extreme heat decreases
transmission/
distribution capacity
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Climate change impacts all aspects of the energy system

Wind, Solar, Hydropower,
and Geothermal

Extreme weather damages on and
offshore facilities

Cloudy or stagnant conditions
reduce solar and wind production
Drought limits water-intensive
geothermal and hydro production

Thermoelectric Power
Flooding damages facilities and
disrupts operations

Higher air and water temperatures
decrease power plant efficiency
and limit cooling water discharges

Liaited cooling water availability
reduces production and siting of
new plants
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Oil, Gas, and Coal

Extreme winds damage on and
offshore platforms

Flooding damages production and
storage facilities

Drought and severe storms
constrain drilling, refining,
fracking, mining and transport

Source: Adapted from NCA Volume 5, Chapter 5
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Cost and Benefits of Proactive Climate
Adaptation in the Electric Sector
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e Qutlines and quantifies the benefits of proactively implementing
climate adaptation strategies
* Explores costs of recent disasters and recovery, and comparisons to
RECRH proactive hardening costs

Proactive adaptation of
US fransmission and .
distribution assets reduces rels]i‘;i\(/e?\s‘rtinr:f?g;rirl:c%?gor
B s Savings of §1 b|l||_on low- and middle-income
(Fant et al.) per company with countries bring $4 in
proactive adaptation

: ; benefit for every $1
just for hurricane-related invested
costs over 20 years
TECHNOLOGY REPORT

(World Bank)
(McKinsey & Co)
COST AND BENEFITS"OF

PROACTIVE CLIMATE ADAPTION
IN THE ELECTRIGEREG LG

Without proactive adaptation,
damage costs to Canadian
transmission and distribution Proactive adaptation of
assets willincrease by $2.4 billion road infrastructure reduces
per year by 2050 costs by 98.8%. For rail
(Canadian Climate Institute) infrastructure, 92.7%

(Neumann et al.)

Proactive adaptation is consistently less expensive than respond & repair
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Grid Impacts - Extireme Heat

Asset Class Vulnerability Adaptation?

BESS Reduction in service life of batteries Accelerated aging None
Overhead Lines Sagging Outage; fire danger Low-sag lines
Overhead Lines Overutilization Accelerated aging Reconductor, re-tension

Transformers Increase transformer loading Derate Additional capacity, NBS
Metal Assets Higher Corrosion Accelerated aging Less corrosive materials,
coating

Both acute and chronic heat increase risk of outage and shorten asset lifetime
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Grid Impacts — High Precipitation, Flooding, Typhoons

Asset Class Vulnerability Adaptation?

DERs Equipment damage; electrical failure Damage, outage Proper siting
T&D Assets Pole instability Damage, outage Stormwater management
techniques; gabions
T&D Assets Erosion leading to falling trees Damage, outage
Substations Inundation Damage, outage Elevation, stormwater
control
T&D Assets High winds down lines Damage, outage Vegetation management

Increased exireme weather increases likelihood of physical damage

9 © 2025 Electric Power Research Institute, Inc. All rights reserved. = =] r={]



Where Do We Begin?

0 Data Is

Critical

Having access to robust
climate data—in a
format relevant for
power system analysis —
EEIE]

Gathering and sharing
asset/system specific
data is a challenge

It’s important for power
system engineers and
climate scientists to be

You're Only as

02 Strong As Your

Neighbor

Integrated planning
requires integration,
coordination, and

shared assumptions

Integration happens
within a utility, across
multiple utilities, across
sectors, and across
regions

Study scoping,
communication, and

Prioritization is

03 a Pivotal

Challenge

We have the adaptation
strategies needed
available to us today

Cost-benefit and
multi-criteria
decision-making can aid
justification and
selection

Benefits remain a
challenge to quantify
and inform investment
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Limit Action

Robust and flexible
decisions can be made
despite uncertainty

Uncertainties about
climate and impacts are
important to
communicate

We needed a ‘Gold
Standard” for risk
assessment because we
can’t gold plate the
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Climate READI

Climate READi Compass

Compass:

=Rl \READ

Climate READI
Compass

. : : = Navigating Physical Climate Risk
navigating the Climate READI AL o the BBwer

Framework and identifying the System
elements of the Framework
best suited to their current W] EXECUTIVE SUMMARY

implementation needs. Access Compass here!
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