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• Objective:
The GAIN Clean Nuclear Energy for Industry Webinar 
Series highlights the innovations in nuclear energy and 
associated integrated-energy options that may be beneficial to 
a wide range of industrial energy applications. 

The intent is to develop connections between the nuclear 
community and the energy end-use community to 
communicate the benefits of clean, reliable, and resilient 
nuclear energy, allowing a discussion on requirements, 
considerations and concerns for energy system planning at 
“end use” facilities.

Objective of the Clean Nuclear Energy for Industry 
Webinar Series



• Part 1: Kick-off April 16, 2020
• Introduces innovations in nuclear energy and associated integrated-

energy options that may be beneficial to industrial energy applications
• Focuses on near-term demonstrations of nuclear integration with 

hydrogen production at existing nuclear plants – ongoing projects

• Part 2: Advanced Nuclear Technologies May 29, 2020
• Features high-level presentations on the unique capabilities of 

advanced reactor technology concepts, highlighting key 
operational features, options to support industrial users, and potential 
deployment timelines.

• See https://gain.inl.gov/SitePages/GAINWebinarSeries.aspx
for slides, webinar recordings and Q&A.

Past Webinars

https://gain.inl.gov/SitePages/GAINWebinarSeries.aspx


DESIGNING FUTURE 
ENERGY SYSTEMS
What goals are we trying to achieve?

How will energy be used?

What role(s) can each energy source fill?



IES: Using Energy Effectively and Efficiently



IES: Using Energy Effectively and Efficiently
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Why support multiple processes/products beyond electricity? 
1) Provides second source of revenue
2) Provides energy storage, for electricity production or hydrogen user 

(e.g., chemicals and fuels synthesis, steel manufacturing, ammonia-based fertilizers) 
3) Provides opportunity for grid services, including reserves and grid regulation

Example: Hydrogen Production via Electrolysis



Nuclear Innovation: Clean Energy Future (NICE Future) 
— an initiative of the Clean Energy Ministerial
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Initiatives under CEM are a country-led and opt-in partnership. 
The NICE Future initiative explores the potential for nuclear 
energy uses, innovations, and greater systems integration to 
accelerate progress toward clean energy goals.

External Partners
International Energy Agency
OECD Nuclear Energy Agency

International Atomic Energy Agency
International Framework for Nuclear 

Energy Cooperation
Generation IV International Forum

ClearPath
Third Way

Energy for Humanity
Energy Options Network
Women in Nuclear Global

International Youth Nuclear Congress
Nuclear Industry Council
Nuclear Energy Institute

World Nuclear Association
American Nuclear Society

Electricite de France 

Lead Countries

Participant Countries

Kenya

Jordan
More information on the NICE Future 
initiative is available at www.nice-future.org. 

http://www.nice-future.org/


Nuclear Innovation: Clean Energy Future (NICE Future) 
— an initiative of the Clean Energy Ministerial
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The CEM NICE Future initiative envisions a world in which nuclear energy innovations and 
applications advance clean energy goals. The initiative recognizes there is no one-size-fits-all 
solution to energy and fosters collaboration among clean energy supporters in exploring diverse 
solutions, including nuclear energy technology solutions, both electric and non-electric, for clean, 
integrated, and reliable systems of the future.

Exploring innovative 
applications for advanced 
nuclear systems both electric 
and non-electric.

Engaging policy makers and 
stakeholders regarding energy 

choices for the future.

Pooling experience on 
economics, including valuation, 
markets structure, and ability 
to finance.

Communicating nuclear 
energy’s role in clean 

integrated energy systems and 
developing the nuclear 

workforce of the future.

Focus Areas

Researching innovative solutions 
(photo: research lab)

Leveraging diversity of talent 
(photo: research scientist)

Talking with diverse audiences 
(photo: stakeholder discussion)

Sharing the vision with future 
generations 
(photo: student tour of lab)



How do you envision 
meeting future CLEAN
energy needs?
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Image courtesy of GAIN and ThirdWay, inspired by Nuclear Energy 
Reimagined concept led by INL.

Download this and other energy park concept images at: 
https://www.flickr.com/photos/thirdwaythinktank/sets/72157665372889289/
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Puerto Rico’s Rich History 
in the Nuclear Field

Part 1 



1946 Atomic 
Energy Act 
Establishes the 
Atomic Energy 
Commission 
(AEC)



1957 University of Puerto Rico (UPR) signs 
contract with AEC



1960 Bonus Reactor Construction Starts



1970 Nuclear Engineering Dept established at 
UPR Mayaguez Campus



Construction Application to USNRC for a 600 MW 
Pressurized Water Reactor (NORCO PROJECT )



1980 National Academy of Sciences Study



2006 Grants Provided to UPR for Nuclear Engineering 
related course development and Instructors training



2015 Puerto Rican Engineers in the U.S. Nuclear 
Industry Launch The Nuclear Alternative Project



Interest from Leadership in Puerto Rico

2016 CIAPR President
Ralph Kreil Rivera (Now 

Chairman of PREPA Board of 
Directors)

Proposed SMRs as an option to 
Puerto Rico’s energy needs

2010 Senate Energy 
Commission

Larry Seilhammer
Senate Resolution 890

Called to study 
feasibility of large 

nuclear plants

2018 House Speaker 
Gabriel Rodriguez-Aguilo

Resolution 1189 to study the 
feasibility of SMRs and 

Microreactors



2019 DOE awards The Nuclear Alternative 
Project funds to study advanced reactors in Puerto 
Rico



Feasibility Study for Advanced Reactors 
for Puerto Rico

Part 2 



Our Study:
What we covered?

Market

Legal

Technology Grid

Recommendations 

Community

Financing Need



Our Study: The Team



Our Study: The Team



What we found?
Need for baseload power

• Our study reviewed the June 2019 Version of 
the PREPA IRP.

• Puerto Rico is in urgent need for new
generation, more specifically base load
generation.

• 3,600MW planned retirements by 2030
• Current: operational 3,200MW installed 

capacity with 700MW reserves
• Expecting 3,000MW of peak demand for this 

summer
• To meet current RPS requirement of 40% 

renewable, IRP plans to install 1,800MW of PV 
and 900MW of battery by 2025 at a cost of 
about $3.6 billion.



What we found?
Need for baseload power

• Puerto Rico’s daily electricity 
demand peaks at approximately 
10% from average and utilization 
rates (load factors) in the range of 
75%.

• Steady high-power demand
throughout the year plus the nature 
of an isolated grid requires a 
higher than average reserve 
margin.



Energy and Economic Forecasts used in the IRP to 
justify PREPAs Plan for the next 20 years



Historical Correlation of Energy Demand and 
Economic Performance in Puerto Rico



For many years, local leadership thought that people 
were opposed or afraid of nuclear…that’s not what we 
found



For many years, nuclear energy was deemed unfeasible due to 
the size and reserve margin requirements for an isolated grid like 
Puerto Rico. We found that SMRs and Microreactors fit Puerto 
Rico’s planned grid. 

Minigrids and microgrids: Proposed temporary (weeks to 1 
month) partitioning of the Puerto Rican grid



The IRP calls for 1,800MW of solar PV for the next 5 years. 
This presents strict flexibility requirements for ANY generation 
source in Puerto Rico. Our study found that SMRs and 
Microreactors are designed for such conditions.

Example: Caguas MiniGrid

One-hourly observed load variability One-hourly observed net-load variability
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A common misconception 
was that nuclear was 
prohibited due to a 1993 
executive order. This is not 
the case. 

In fact, the public service 
act allows nuclear 
generation companies to do 
business in Puerto Rico.



A Variety of Applications Identified in Puerto Rico:
Strong Focus on Distributed Generation and Microgrid 
Integration – Hospitals, military, energy-intensive industries, 
pharma, medical device and manufacturing, municipality 
consortiums.



Puerto Rico’s Pharmaceutical Industry 

Part 3 









Energy needs of industry in Puerto Rico
• Cost: Attracting manufacturing to Puerto Rico will depend on competitive 

cost of electricity for energy-intensive industries.
• Reliability: risk of disrupting supply of fuel imports and exposure to extreme 

natural events



Current Alternatives Being Considered 
within the Industry



Puerto Rico Reshoring Pharmaceutical Manufacturing 
From Asia In Support of U.S. National Security



Reliable Power is 
One of the Key 
Enablers in Support 
of The U.S. National 
Pharmaceutical 
Manufacturing 
Strategy



What’s next?



Proposal to be submitted to U.S. DOE 
Site Suitability per U.S. NRC Reg Guide 4.7 for Various 
Regions in Puerto Rico



A fully integrated approach to site suitability 

Community + Industry + Government + Technology







Conocimiento Es Poder.

Follow us:
@ProjectoNAP

The Nuclear Alternative Project

¡Gracias!

www.NuclearAlternativeProject.org

Knowledge Is Power.



Questions?



ANS Young Members Group upcoming events:
• July 1: Spotlight on National Labs: Pacific Northwest National Lab
• July 2: Virtual Happy Hour Networking
• July 15: Spotlight on National Labs: Lawrence Livermore National Lab
• July 21: Virtual Trivia
• July 28: Spotlight on National Labs: Oak Ridge National Lab

Learn more and register at ans.org.


	Clean Nuclear Energy for Industry:�The Case for SMRs and Microreactors in Puerto Rico
	GAIN Clean Nuclear Energy for Industry Webinar Series highlights the innovations in nuclear energy and associated integrated-energy options that may be beneficial to a wide range of industrial applications. ��The intent is to develop connections between the nuclear community and the energy end-use community to communicate the benefits of clean, reliable, and resilient nuclear energy.
	Shannon M. Bragg-Sitton, PhD��Lead, Integrated Energy Systems�Idaho National Laboratory
	Objective of the Clean Nuclear Energy for Industry Webinar Series
	Past Webinars
	DESIGNING FUTURE �ENERGY SYSTEMS
	IES: Using Energy Effectively and Efficiently
	IES: Using Energy Effectively and Efficiently
	Example: Hydrogen Production via Electrolysis
	Nuclear Innovation: Clean Energy Future (NICE Future) �			— an initiative of the Clean Energy Ministerial
	Nuclear Innovation: Clean Energy Future (NICE Future) �			— an initiative of the Clean Energy Ministerial
	How do you envision meeting future CLEAN energy needs?
	Luis Reyes��Chair, Technical Advisory Board�Nuclear Alternative Project��Former, Executive Director of Operations�U.S. Nuclear Regulatory Commission
	Eddie M. Guerra, P.E.��Co-Founder�Nuclear Alternative Project��Senior Engineer�Arup
	Slide Number 15
	Ivan Lugo-Montes��Executive Director�INDUNIV
	Slide Number 17
	1946 Atomic Energy Act Establishes the Atomic Energy Commission (AEC)
	1957 University of Puerto Rico (UPR) signs contract with AEC
	1960 Bonus Reactor Construction Starts
	1970 Nuclear Engineering Dept established at UPR Mayaguez Campus
	Construction Application to USNRC for a 600 MW Pressurized Water Reactor (NORCO PROJECT )
	1980 National Academy of Sciences Study
	2006 Grants Provided to UPR for Nuclear Engineering related course development and Instructors training
	2015 Puerto Rican Engineers in the U.S. Nuclear Industry Launch The Nuclear Alternative Project
	Interest from Leadership in Puerto Rico
	2019 DOE awards The Nuclear Alternative Project funds to study advanced reactors in Puerto Rico
	Slide Number 28
	Our Study:�What we covered?
	Our Study: The Team
	Our Study: The Team
	What we found?�Need for baseload power
	What we found?�Need for baseload power
	Energy and Economic Forecasts used in the IRP to justify PREPAs Plan for the next 20 years
	Historical Correlation of Energy Demand and Economic Performance in Puerto Rico
	For many years, local leadership thought that people were opposed or afraid of nuclear…that’s not what we found
	For many years, nuclear energy was deemed unfeasible due to the size and reserve margin requirements for an isolated grid like Puerto Rico. We found that SMRs and Microreactors fit Puerto Rico’s planned grid. ��Minigrids and microgrids: Proposed temporary (weeks to 1 month) partitioning of the Puerto Rican grid�
	The IRP calls for 1,800MW of solar PV for the next 5 years. This presents strict flexibility requirements for ANY generation source in Puerto Rico. Our study found that SMRs and Microreactors are designed for such conditions.
	A common misconception was that nuclear was prohibited due to a 1993 executive order. This is not the case. ��In fact, the public service act allows nuclear generation companies to do business in Puerto Rico.
	A Variety of Applications Identified in Puerto Rico:�Strong Focus on Distributed Generation and Microgrid Integration – Hospitals, military, energy-intensive industries, pharma, medical device and manufacturing, municipality consortiums.
	Slide Number 41
	Slide Number 42
	Slide Number 43
	Slide Number 44
	Energy needs of industry in Puerto Rico
	Current Alternatives Being Considered within the Industry
	Puerto Rico Reshoring Pharmaceutical Manufacturing From Asia In Support of U.S. National Security
	Reliable Power is One of the Key Enablers in Support of The U.S. National Pharmaceutical Manufacturing Strategy
	What’s next?	�
	Proposal to be submitted to U.S. DOE �Site Suitability per U.S. NRC Reg Guide 4.7 for Various Regions in Puerto Rico
	A fully integrated approach to site suitability 
	Slide Number 52
	Slide Number 53
	Slide Number 54
	Slide Number 55
	���

