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WELCOME RECEPTION
Cocktails and Conversation
GRAND HYATT, GRAND FOYER, LEVEL 1B
6:00—-8:00 p.m. Hosted by:
Arshad Mansoor, President and CEQ, EPRI
Maria Pope, President and CEQ PGE, Chair of EPRI Board of Directors




Day 2 Monday, August 7

WELCOME
THE CLEAN ENERGY JOURNEY CONTINUES
Navigating Evalving Risks and Uncertainties
ALL SESSIONS HELD IN INDEPENDENCE BALLROOM A, LEVEL 5B

EPRI helps address the significant power-system risks impacting our livelihoods and well-being. Last year's
Summer Seminar focused on climate risk. Since then, major shocks have continued to rapidly shift the policy,
economic, and technical environments in which the power sector, its suppliers, and customers operate.

This session’s objectives are to gain insights on:

# Driversof power sector change: supply chain, geopolitical issues, climate, workforce, digitization, economics,
environment, and social risks impacting clean energy transitions.

= The energy security imperative in the face of non-linear and highly uncertain energy transitions.
8:30-9:00 a.m. Arshad Mansoor, President and CEOQ, EPRI
Maria Pope, President and CEO PGE, Chair of EPRI Board of Directors

SESSION 1
ENERGY ON THE CUSP OF A NEW ERA

9:00-9:30 a.m.
9:30-10:00 a.m. BREAK

SESSION 2
GLOBAL ENERGY TRANSITIONS
Enabling Energy Causeways for Communities: Making Clean Energy Goals a Reality Worldwide

The world is ata carbon-reduction inflection point. Forward-thinkingpower sectorleaders are striking a balance
by accelerating near-term steps to achieve 2030 goals while creating new capabilities to affordably, reliably, and
equitably reach net-zero by 2050. Reaching the destination successfully will require decisive action —from next-
level economy-level planning to enabling policy and regulation, from workforce and supply chain development to
global, collaborative innovation. Since the timing and trajectorydiffer foreachregion, this session brings together
the latest thinking on clean-energy transitions being experienced around the globe.

This session’s objectives are to gain insights on:

e How energy companies are approaching their clean-energy journey

e Lessonslearned on securing whatis needed (e.g., partnerships, practices, workforce, materials, resources, and
assets) to achieve clean energy goals

e Potential security roadblocks and mitigation strategies for the energy sector to consider moving forward

10:00-10:05 a.m.

10:05—10:30 a.m. iAdvancing Innovation on a Global 5cale:

Leonhard Birmbaum, CEQ, E.ON

10:30-11:00 a.m. Moderator: Katie lereza, Corporate WP, Corporate Affairs, EPRI
Panel:

Leonhard Birmbaum, CEQ, E.ON

Paddy Hayes, Chief Executive, ESB

lens Madrian, Executive Director for Energy, ENOWA




SESSION 3
POWER SYSTEM ADEQUACY AND SECURITY
Rethinking Planning to Increase the Reliability and Resilience of Integrated Energy Networks While Minimizing
Risks to Society

Across the globe, investment and innovation in energy infrastructure are at an all-time high as countries
transition to lower-emitting resources. Providing reliable and resilient service at the least cost to customers has

been—and will continue to be —a driving foundation of clean energy transition investments. However, these
decisions are getting more complex and made at an ever-faster pace. For energy system planning and
operations, all stakeholder groups work together to determine the best options for their region to ensure all
energy system objectives are met.

This session intends to cultivate valuable, through-provoking discussions on:

* |mproving our “forward radar” to anticipate changes, such as the timing, nature, and magnitude of
customer technologyadoption, sector electrification, cleanenergy technologyintegration, and grid impacts
Upcoming challenges/opportunities to increasing the reliability and resilience of integrated energy networks
Integrating new tools and grid planning processes to accelerate technology deployment while meeting
electricity service and security requirements

11:00-11:10 a.m.  |CHAUNCEY CHATS
Planning for Energy Transformation: Andrea 5taid, Technical Leader, Energy Systems and
IClimate Analysis, EPRI

Multiple Disruptor Events: Gil Bindewald, Acting Principal Deputy Assistant Secretary;
Deputy Assistant Secretary of Grid Control & Communications, Office of Electricity, US
Department of Energy

11:10 a.m.—12:00 Moderator: Daniel Brooks, WP, Integrated Grid, EPRI

Q.. Panel:

Don Moul, Executive WP and COO, TVA

Lanny Mickell, Executive WP and COO, SPP

Hala Ballouz, President and CEOQ, Electric Power Engineers

12:00-1:15 p.m. LUMNCH

SESSION 4
TOWARD CUSTOMER RESILIENCE
Building a More Resilient and Flexible Grid. Modernizing the Grid to Enable Flexible Operations and Maintain
Customer Energy Security.

Realizing economy-wide net-zero emissionsgoals requires a greater focus on giving people what they need to
improve their health, equity, and well-being. A customer’'s journey will be transformed by providing ways for
them to leverage underutilized resources, choose technologies that meet their new and changing needs, and
control their grid interactions. This session’s objectives are to gain insights on:

+ PMew tools to help customers understand and manage energy use while controlling their costs
¢ Opportunities to improve grid and customer energy security through Virtual Power Plants
1:15-1:20 ICHAUNCEY CHATS
ISecuring TE&D Assets: Drew McGuire, Director Research and Development, Distribution and
Distribution Assets, EPRI
1:20—-2:10 p.m. Moderator: Rob Chapman, Senior VP, Energy Delivery and Customer Solutions
Panel:
Catherine Stempien, President and CEQ, Avangrid Networks
lBrushi Sharma Frank, US Energy Markets Counsel and Policy Lead, Tesla
2:10-2:30 Resilient and Secure Systems

[2:30—3:00 p.m. BREAK




SESSION 5
THE MEXT ENERGY SECURITY CHALLENGE: MATERIALS SUPPLY CHAIN
[Transitioning to Supply Chains of the Future—Movel Approaches to Secure and 5cale-Up Energy System Materials,
Assets and Workforce

Since 2010, the average amount of minerak needed for a new unit of power generation capacity has increased by
50% and manufacturing capacity for PW modules has increased by more than 10 times. These trends are just a
few examples of what has already stressed supply chains. These stressorsand more are expected to continue as

massive deployments take place globally due to economic recovery, government stimulus, and aggressive efforts
to meet clean energy targets.

During two interactive panels, this session’s objectives are to gain insights on:

Inmovations across the critical materials value chain

Missing links for circularity of critical materials

Testing and evaluation of alternatives and developing standards
Environmental, workforce and societal implications

3:00—4:30 p.m. Will the Supply Chain be Able to Support a Secure Energy Transition?

Moderator: David Victor, Professor and Director at UC San Diego School of Global Policy and
Strategy

Panel:

Paul Kearns, Director of the U.5. Department of Energy, Argonne Mational Laboratory
Martin Hermann, CEQ, BrightMight

Robin Bedilion, Team Lead, Principal, Energy Systems and Climate Analysis, EPRI

Chauncey Chat: Innovating at a Global Scale, Anne-Lise Laurain, Technical Leader, EPRI
Europe

MNowvel Approaches to Preparing and Securing the Workforce of the Future
Moderator: Meil Wilmshurst, Senior VP, Energy System Resources and Chief Nuclear
Officer, EPRI

Panel:

Kristie Kelley, Workforce Development Director, Center for Energy Workforce
Development

Christopher Harris, International Representative, Utility Department, IBEW

Michael Rencheck, President and CEQ, Bruce Power

Day 2 Closing Arshad Mansoor, President and CECQ, EPRI

11:30—4:45 p.m. Casey Herman, Sustainability Partner, Chair of EPRI Advisory Council

6:00—8:00 p.m. Reception at Planet Word: 925 13'™ 5t. N\W

Sponsor: Exelon

Tyler Anthony, President and CEO Pepco Holdings

Welcome Back Recap and Look Ahead

9:00—9:15% a.m. Maria Pope, President and CEQ, PGE, Chair of EPRI Board of Directors
Vincent Sorgi, President & CEOQ PPL, First Vice Chair of EPRI Board of Directors

SESSION &
GLOBAL DEFEMNSE: INCREASING MISSION READINESS
Adwvancing Viable Alternative Energy Sources in an Ecosystem of Effectiveness

To be able to train, fight, and win in an increasingly complex e nvironment, the U.5. Department of Mawvy (Nawy) is
committed to solutions that are mission-essentialand provide climate benefits. Navy climate investments seek tol
improwve installation energy and physical resilience, increase operational energy efficiency and resiliency, develop
new capabilities to keep the LS. military on the cutting edge, and reduce future operating costs.

This session’s objectives are to gain insights into the U.S. Department of Mavy energy strategies:

* Whatlessonscan be learmed from mobilizing troops in remote locations with limited energy resources?
®  How will the military deploy advanced technologies to meet both decarbonization and mission goals?




9:15—9:45 a.m. Keynote:

Meredith Berger, Assistant Secretary of the U.5. Nawvy for Energy, Installations, and
Environment/Chief Sustainability Officer

Fireside Chat:

Dennis McGinn, Former Assistant Secretary and Retired Vice Admiral U.5. Nawy

SESSION 7
ELECTRIFICATION: ANTICIPATING SYSTEMIC AND COMPOUNDING RISKS
Living on the Grid-Edge in an Electricity-Dependent Economy: Addressing the Security Impacts of EVs, DERs,
Consumer Demand, Resilience, Equity, Environment, Workforce, and More.

With more distributed energy resources being deployed and rapidincreases in electrification, security measures
are paramount in protecting assets and people. This session will explore a variety of considerations, from electric
vehicle infrastructure to consumer interfaces, connections, and behaviors to support future operations.

[The objectives of this session are to gain insights on:

® Addressing resilience and reliability with large electric vehicle integration
& Understanding and managing customer behavior with increasing customer electrification

® (Going a step further with a shared energy econonmy

(9:45—-9:55 a.m. CHAUNCEY CHATS

Resilient Home Heating: Ron Domitrovic, 5r. Program/Area Manager, Electrification and
Customer Solutions, EPRI

Delivering 1M Electric Vehicles in 2025: Michael Maten, Director, EV Policy and Regulatony
Affairs, GM

10:00-10:45% a.m. Moderator: David Porter, VP, Electrification and Sustainable Energy Strategy, EPRI
Panel:

Bentina Chisholm Terry, Senior WP, Customer Strategies and Solutions, Georgia Power
Wicki Kuo, Senior WP, Customer Energy Solutions, Con Edison

10:45—11:00 a.m. Break

SESSION 8
REGIONAL CLUSTERS: DRIVING SCALE, SHARING KNOWLEDGE, AND REAPING BENEFITS FOR ALL
Transitioning Regional Clusters Towards Net-Zero: Sharing Risk, Infrastructure, and Resources to Tackle
Decarbonization—Along with Economic Development, Workforce Transformation, and Environmental Justice

Regional clusters present various pathways to realizing the full potential of decarbonization. Participants will
engage with leaders of groundbreaking efforts to accelerate the transition to net-zero.

This session’s objectives are to gain insights on:

* Creating and designing a multistake holder movement across business and government within a region
* Fostering a secure environment for investors, employees, and communities to trust in the transition
s Optimizing efforts for greater environmental, social, and economic impacts

11:00-11:45 a.m. Moderator: Meva Espinoza, VP, Energy Supply and Low-Carbon Resources, EPRI
Panel:
Matt Erskine, Chief Strategy Officer, Connected DMV
homas Kent, President and CEQ, Mebraska Public Power District

SESSION 9
LEADING THROUGH ENERGY TRANSITIONS
Driving Momentum Together
11:45 a.m.—12:00 Arshad Mansoor, President and CEOQ, EPRI
p.m. Maria Pope, President and CEQ, PGE, Chair of EPRI Board of Directors
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% 6-1 ¥ 4 .1 EPRI 432 i £

8§ 11p
Gl 1L Ea
9:00 a.m. FFLITE S BEE IR Dr. Cho
9:20 a.m. | Drivers of Decarbonization in the United | Silas Swanson
States (30 minutes + Q&A)
10:00 aam. |U.S. 2030  Decarbonization  Targets: | Dr. John Bistline or
Technology Pathways & Challenges Dr. David Young
10:45 a.m. | Break
11:00 am. | U.S. 2050  Decarbonization  Targets: | Dr. Geoff Blanford
Economy-Wide Net-Zero Pathways &
Challenges
12:00 p.m. | Lunch All, EPRI Cafeteria
1:00 p.m. | P201-C Research Highlights for 2023 and | Dr. Nils Johnson,
Feedback from TPRI Dr. Cho
2:30 p.m. | Break
2:40 p.m. | P201-C Research Highlights for 2023 and | Dr. Nils Johnson,
Feedback from TPRI Dr. Cho
4:00 p.m. | Option A: P201-A Climate Seminar Summary, | Dr. Delavane Diaz
or or Adam Diamant
Option B: EPRI 24/7 Carbon Free Energy
Research
5:00 p.m. Adjourn
8% 12 p
9:00 a.m. Taiwan-REGEN Model and Scenario Design | Steve Wan
12:00 p.m. Lunch Dr. Wan & Dr. Cho
1:00 p.m. Taiwan-REGEN Model and Scenario Design | Steve Wan
5:00 p.m. Adjourn
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Geologic storage of CO, Lower costs Higher costs Net available
Natural gas supply costs Lower costy Higher costs Lower costs
Bioenergy feedstock supply Full Supply limited Supply limited
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CO, Emission Reductions by Sector, 2005-2050
Net-Zero 2050 Scenarios

ALL OPTIONS HIGHER FUEL COST LIMITED OPTIONS
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Reductions
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PRIMARY ENERGY
I Fossil

Fossil + CC*

Il Bioenergy
Bioenergy + CC*
I Nuclear

Renewables

FINAL ENERGY
I Fossil Fuels

e (- (-) Ol0

*Carbon capiure, with storage or utilization
**low-carbon fuels include hydrogen, hydrogen-derived fuels (e.g., synthetic fuels and ammonia) and bicenergy.

Primary and Final Energy in Net-Zero 2050 Scenarios
2020 2050
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2050 Electric Generation Capacity By Resource
Ranges (GW) from Net-Zero 2050 Scenarios

FIRM CAPACITY . W 1,140-1,450

MNatural Gas {total) . 490-790

MNatural Gas {with CC5) . 0-380

Coal « 0

Nuclear £ 78-140 * = 2020 Capacity
Electricity Storage* . M 180-440

Bioenergy,/Other f5-16*"

Geothermal +2

Hydrogen 110-92

Hydro 879

VARIABLE CAPACITY - I 200-3,710
Wind s 380-1,060

Selar . 420-2,640

*Batteries and pumped hydro **Inclvdes up to 11 GW of bicenergy with CC5
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Pipeline Gas Consumption and Supply
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ERAS reanalysis data enables analysis of how weather variability may impact
investment decisions, plant utilization, power sector emissions, etc.

Hourly Net Capacity Factors over 30 days in August/September
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H EPRI ViEWS-Net zero resource integration planning mechanism

« Portfolio Key point: Resource Adequacy / Reliability / Resiliency / Cost -affordable.
+ EPRI brought up the Assessment of P.D.C.A for future power system.
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Production Cost Model
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