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WELCOME

 Commissioner Anthony O’Donnell, Maryland Public Service
Commission, Partnership Co-Chair

 Commissioner Kimberly Duffley, North Carolina Utilities Commission




NARUC-DOE NUCLEAR ENERGY PARTNERSHIP

e Launched in March 2021 with support from the U.S. Department of Energy
Office of Nuclear Energy

* An educational partnership that provides opportunities for state public service
commissioners and commission staff to better understand barriers and
possibilities related to the U.S. nuclear fleet, the nation’s largest source of zero-
carbon power

* Includes commissions and commission staff representing 20 states and
territories

* Associate members from the Coalition for Advanced Reactor Solutions,
University of Michigan Nuclear Engineering and Radiological Sciences




PANELISTS

* Jesus M. Nunez, PE, Director of the Board and CEO, Nuclear Alternative
Project

* Arne Olson, Senior Partner, E3
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WHO WE ARE?

Our Mission — to study the alternative of advanced reactors for Puerto Rico
and resource-limited countries by educating communities and their
governments about their technological advances.

Our Approach — We adopted a strong community engagement approach. We
are educating the communities first about advanced nuclear reactors and
trusting that this transparent way of communication will result on an
acceptance of a future advance nuclear reactor project.
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NAP VOLUNTEERS & ADVISORY BOARD

NAP volunteers give their time and expertise to our organization. They are
an important part of NAP’s structure. Our current volunteers are engineers
and other professionals with various experience in the U.S. nuclear industry.

NAP advisory board provide direction and recommend action plans to our
leaders in a timely basis. They are formed by a group of engineers and other
professionals with an intensive knowledge of the U.S. nuclear industry.



HOW EVERYTHING STARTED

NAP was founded in late 2015 by a group of Puerto
Rican engineers working in the US nuclear industry.
It started with a question...

= How is it that no one is talking about advanced
nuclear reactors to help solve Puerto Rico’s
energy problems?




“If you have an opportunity to accomplish something that will
make things better for someone coming behind you, and you
don’t do that, you are wasting your time on this earth”.
Roberto ( Clemente 1971.

Figure. Roberto Clemente photo from: m

www.Britannica.com/biography/Roberto
-Clemente. Accessed 2/21/2021.



OUR WORK

NAP brings Puerto Rican engineers and other professionals within the
U.S. nuclear industry to study the market viability, safety and
environmental impact of advanced reactors in Puerto Rico.

NAP efforts centers on the idea that as we do our work, we engage and
inform the community in Puerto Rico and U.S. key stakeholders through
the process.

The NAP action model sets the foundation for future project development
and local skills development. We believe this is foundational for future
sustainable development of advanced reactors in Puerto Rico.




NAP - WHAT WE DO

Setting the foundation for project developers

A strong buy-in from the community and early
engagement from customers and U.S. stakeholders will
Facilitate future sustainable development.
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Setting the foundation for skills development
Having Puerto Ricans living in the states lead this
early involvement will facilitate skills for future
project development, construction and operations.
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FEASIBILITY STUDY FIRST STEPS

Nudlear energy has been proposed for
Puerto Rico multiple times. However, efforts
have never materialized.

’ Boiling Nuclear Superheater
ﬁ05| Power Station

, Site Selected for a Nuclear
10s | Plant

Nuclear Energy Considered as
90’s | an Alternative to Fossil Fuel
Dependency

State Senate Pursues
2011 | Feasibility Study for Nuclear
Energy

201 | SMRs are Discussed as Energy
Option after Hurricane Maria

Why nuclear energy proposals have failed

in Puerto Rico?

Idea of nuclear
energy is
dropped

Nuclear energy
is proposed

Group revolts
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public
opposition

Public raises ‘ |
technical
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Lack of
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resolve




FEASIBILITY STUDY FIRST STEPS

= Importance of Public Opinion

Percentages

B Strongly favor ©° Somewhat favor ' Somewhat oppose M Strongly oppose ™ Don't know

Very well-informed (16%)

Somewhat well-informed
(46%)

Not too well-informed
(23%)

Mot well-informed at all
(14%)

From NEI Fall 2016 National Public Opinion Tracking Survey Memo



FEASIBILITY STUDY FIRST STEPS

NAP brought the discussion of SMR’s and
Microreactors to Puerto Rico by integrating
the community, nuclear industry, local
leaders and interested stakeholders.

NAP leadership engaged with local media
during the process answering technical
questions and noting that some of these
guestions needed further studies.

State Legislature passed Resolution 1189 to
officially evaluate SMRs for Puerto Rico.




FEASIBILITY STUDY FIRST STEPS

NAP participated on public hearings for resolution 1189.

NAP gathered feedback from the community, local leaders and interested
stakeholders about the most important topics which needed further studies.

Puerto Rico Energy Bureau provided a letter to our organization
demonstrating interest in results of the feasibility study.

NAP submitted an unsolicited proposal for a feasibility study to the DOE-NE.



FEASIBILITY STUDY FIRST STEPS

Technical Team

ARUP E:ZCEL Yyicih

e, Tt PIISDUIL
energy& mfrustructurec

CONSULTING, L| NorthweSt

NATIONAL LABORATORY
@ = ®

(“II] APPLIED ANALYSIS CORP.
aac

Technical Advisory Board

Luis Reyes
Chair of the Board
(Former Nuclear Regulatory Commission
Executive Director of Operations)

863280

Jeffrey Harper Dr: Jose Reyes Dr. Abdul Dulloo David Sledzik Marcus Nichols Dr. Amr Elnashai
Vice President Strategy and Co-Founder and Chief Director, Plant Technologies &  Semior Vice President Sales & Director, New Reactor Vice Chancellor Research and
Business Development Technology Officer Product Development Commercial Operations Deployment Technology Transfer

xn ergy :Q NUSCALE @Westinghuuse @ HITACHI N/E7I

THE NUCLEAR
ALTERNATIVE
PROJECT



RESULTS FROM OUR WORK

« Feasibility Study for Small Modular
Reactors and Microreactors for
Puerto Rico

Market conditions in Puerto Rico
Technology assessment

Public perception

Grid assessment

Legal and regulatory framework
Financing, ownership and operation
mechanisms

= Weighing the benefits and challenges for
Puerto Rico

This study indicates that development of advanced nuclear
reactors in Puerto Rico is feasible.

ATEATVE 8,

ry Feasibility Study
for

Prelimina

actors and

e
Small Modular R ' erto RicO

Microreactors for P




KEY FEASIBILITY STUDY CONCLUSIONS
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= Aging power plants cause unplanned outages  tosies
12x more than US plants. Expected retirement
of 13 older plants within 10 years (3,600
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KEY FEASIBILITY STUDY CONCLUSIONS

Puerto Rico stable electricity demand requires steady baseload — less
suitable for intermittent renewable sources

Only nuclear reactors can complement the intermittency of renewable
power sources with zero-emission baseload power generation.
However, PR Renewable Portfolio Standard requires 100% renewables
by 2050
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KEY FEASIBILITY STUDY CONCLUSIONS

= As part of this study, over 3,000 residents of all ages and educational backgrounds were
surveyed around the island.
= 94% of the residents are interested in continuing to explore the option of nuclear
energy for Puerto Rico
» Residents rated their top priorities for power generation options as:
1. impact to health and environment
2. lower electricity bills
3. resistance to natural disasters.
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KEY FEASIBILITY STUDY CONCLUSIONS

= Advanced nuclear reactors can promote smaller and more distributed future generation plants. SMR
installed capacity range from 50 MW to 600 MW and Microreactors range from 1 MW to 20 MW,
which makes them all suitable with Puerto Rico’s decentralized grid vision, particularly minigrids.
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Key Feasibility Study Conclusions

Generation Asset
= The delivery of electricity from SMRs and ,, — S
Microreactors can be cost competitive when D ol ® iocFueio
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MAIN CONCERNS

= Spent Nuclear Fuel Disposal

= Hurricane and Earthquake Resilience
= High cost of new nuclear projects

= Why is nuclear needed vs wind/solar?

= \What if there iIs an accident?



CURRENT & FUTURE PROJECTS

* Site Suitability Proposal ST o Ao e "SI
submitted to U.S, DOE FOA %/ REGULATORY GUIDE =i
program for a Site Suitability
study for SMR’s and REGULATORY GUIDE 4.7
Microreactors in Puerto Rico (DGﬁENER;L::T":’SUDIT:;IE‘:TZ:(”)
per U.S. NRC Reg. Guide 4.7 CRITERIA FOR NUCLEAR POWER STATIONS

for two regions shown
previously.

= [nput will be obtained from
INDUNIV members and U.S
nuclear reactor vendors.



CURRENT & FUTURE PROJECTS

A fully integrated approach to site suitability.
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CURRENT & FUTURE PROJECTS

Nuclear Energy in the States: Webinar

g February 17, 2021

6:00 pm EST

Live webinar and Q&A

Presented by Christine Csizmadia

Christine Csizmadia, Presenter
Director, State Governmental Affairs & Advocacy,
Nuclear Energy Institute (NEI)

Descripcién General Sobre la Gestién del Combustible
Nuclear Gastado y Residuos Radiactivos de Alto Nivel

g 17 de noviembre de 2020
7:00 pm EST

Webinar en vivo
Presentado por:

Evaristo J. “Tito” Bonano, Ph.D.
Gerente Senior, Ciclo del Combustible de Energia Nuclear
Sandia National Laboratories

Evaristo presentara una descripcion general del ciclo de combustible de energia nuclear y las
consideraciones para gestionar y eliminar de forma segura el combustible nuclear gastado y
los residuos radiactivos de alto nivel. El seminario web también discutira temas de
investigacion y desarrollo que se estan realizando con relacion al almacenamiento, transporte y
eliminacién del combustible gastado y residuos radioactivos.
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Introduction to Nuclear Energy Webinar

g January 28, 2021

7:00 pm EST

Live webinar

Presented by Erik Cothron with Q&A

Erik Cothron, Presenter
Senior Energy Consultant, Guidehouse

NuScale SMR Nuclear Technology Webinar

g December 8th, 2020

8:00 pm EST)

Live webinar

Presented by Dr. Jose Reyes with Q&A

:e electric power.
al nuclear power

Dr. Jose Reyes, Presenter
Chief Technology Officer and Cofounder, NuScale

Jesus M. Nunez, Moderator
Chief Executive Officer and Cofounder, The Nuclear Alternative Project

Dr. Jose Reyes will introduce NuScale SMR Nuclear Technology. The webinar will focus on the
following topics: General NuScale Plant Operation, NuScale's ability to integrate with renewables,
NuScale Plant Resiliency, Used Fuel Management, Job creation from NuScale Nuclear Technology
implementation.
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CONCLUDING REMARKS

= A strong community engagement approach at the conceptual phase of a potential
project is essential, specially for countries or states without previous nuclear
energy operating plants. This is the importance of public opinion which is critical
in Puerto Rico.

= Communities need to be educated in a transparent way about the benefits and
challenges of a potential nuclear energy project.

= Technical or general questions from the community should be answered in a
timely manner to avoid misinformation.



CONCLUDING REMARKS

= Local culture and politics are important variables to consider during the
conceptual phase of a potential project.

= Energy resiliency and reliability are important variables to consider during the
planning process of energy assets selection. This is specially important if we are
dealing with heavy manufacturing and critical infrastructure. Puerto Rico’s
economy depends highly on heavy manufacturing.

= Countries and states should select an energy asset mix which optimizes the cost of
electricity, resilience, reliability and it’s scalable in case of a potential energy
demand increase.



CONCLUDING REMARKS

= A fully integrated approach between community, industry, government and
technologies is essential to bring interest to a potential nuclear energy project.



QUESTIONS?

GRACIAS!




CONTACT US

Visit our website and social media
https://www.nuclearalternativeproject.org/get-involved
https://www.facebook.com/nuclearalternativeproject
https://www.twitter.com/projectonap
https://www.linkedin.com/company/22312909/
Download our Feasibility Study Report

Donate at our website



https://www.nuclearalternativeproject.org/get-involved
https://www.facebook.com/nuclearalternativeproject
https://www.twitter.com/projectonap
https://www.linkedin.com/company/22312909/

UPCOMING PARTNERSHIP WEBINARS

» September 10, 2021 — Quarterly Partnership meeting, members only

* October 8, 2021 — Compensating carbon-free power

naruc.org/cpi-1/energy-infrastructure-modernization/nuclear-energy




THANKYOU

Chair Tim Echols, Georgia
Chair Anthony O’Donnell, Maryland

NARUC staff supporting the Partnership:

* Jasmine McAdams, jmcadams@naruc.org

* Kiera Zitelman, kzitelman@naruc.org
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