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INPRO Dialogue Forum

• 14th Dialogue Forum: Potential of Nuclear Energy to 
Support Sustainable Development Goals, Including Climate 
Change Mitigation
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• Bringing together technology holders 
and users to jointly consider 
international and national actions for 
achieving innovations in nuclear 
reactors and fuel cycles

• To support Member State efforts that 
keep nuclear energy available to 
contribute to meeting sustainable 
energy needs of the current century 
and beyond
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Main Purposes of the 14th INPRO 
Dialogue Forum

• To stimulate MS expert dialogue on the topic by presenting 
three “framing views” from recognized experts on:
• Broad UN agenda of sustainable development, including climate 

action, and the role of nuclear S&T
• A more detailed look at low-carbon energy scenarios and nuclear 

energy
• Broad nuclear power community perspective of the potential of 

nuclear power to help address climate change
• To provide a broad forum for MS experts’ to present their 

views on the dimensions of the topic and their related MS 
activities

• An IAEA session presenting current IAEA services related 
to the topic
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Main Purposes (continued)

• To hold breakout discussion sessions to collect specific MS 
experts’ opinions on 3 main directions:
• Potential roles for IAEA assistance to MSs to support development 

of and to meet Paris Agreement Nationally Determined 
Contributions (NDCs)

• Potential roles of nuclear S&T to achieve UN Sustainable 
Development Goals (SDGs)

• Potential of an increased role of nuclear power in achieving UN 
SDGs, including climate change mitigation

• To present summaries of the breakout sessions to the 
plenary and to hold a wrap up panel session to capture final 
MS experts’ suggestions and comments

• Objective: to provide guidance to Agency on potential for 
additional and/or adjusted services to MSs.
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Before we begin… 

• Before I address INPRO’s role on sustainable development 
of nuclear energy system (NES), in a summary manner, 
please keep in mind:
• The topic of sustainability and sustainable development is enormously 

broad and complex – INPRO has a narrow mandate within that context
• INPRO is not the only Section in the Agency that addresses specific issues 

related to sustainability and sustainable development of nuclear energy
• DF-14 is a combined effort of several Sections with the intent to address 

the nuclear energy/power sustainability topic (in a summary fashion), and 
how it may impact climate action, and to collect MS feedback on those 
discussions

• INPRO’s main focus in the sustainability and sustainable development area 
is on development and use of a specific nuclear energy system (NES) 
sustainability metric and NES scenario analysis in support of sustainable 
development of NES

• Other Sections cover various issues related to the topic of DF-14
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Strategic Nuclear Energy Planning: 
Beginning with the End in Mind

• Top-level national policy decisions, supporting nuclear 
power program, often focus on nearer-term progress

• Single NPP represents nearly a century of commitment
from initial decision to full decommissioning

• Disposition of spent fuel and waste is institutionally 
complex and commitments extend past a century

• Nuclear power implies a long-term context that 
involves further deployments: strategic nuclear energy 
planning helps rationalise overall program direction
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Nuclear Energy System (NES) 
Strategic Planning: 3 linked Parts
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National Energy Planning:
How does nuclear energy fit 
into the national energy mix?

Nuclear Energy System 
Assessment (NESA): 

INPRO Methodology of 
sustainability assessment

What are the gaps?

Nuclear Energy System 
(NES) modelling and the 
‘GAINS Framework’: How 
do we get there from here?
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Nuclear Energy Systems –
6 Key Sustainability Issues
To measure NES sustainability, metrics covering 6 key issues 
are assessed:
• Public and occupational safety – radiation protection
• Radioactive waste disposal
• National and international security
• Resource depletion
• Environmental impact radioisotopes, chemical, heat

• Affordability and competitiveness compared to alternatives

Among energy technologies, the set of unique nuclear 
energy sustainability issues are radiation protection, 
radioactive waste disposal and security.
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IAEA’s NES Sustainability Metric –
INPRO Methodology
• Derived from the UN sustainable development concept

(Brundtland Commission, 1987)
• Sustainability measured in a time frame – a century
• Types of INPRO sustainability criteria:

• Progress toward improved metric within a technology lineage
• Comparative performance on a metric with respect to 

technology used for similar purpose (e.g., coal, natural gas)
• Forward-looking target value of a metric
• Yes or no answers on certain requirements and good 

practices
• INPRO Methodology currently being updated/revised
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What is INPRO Methodology?
Holistic NES Sustainability Assessment

6 key issues that influence 
sustainability of nuclear 
power: 

Safety

Affordability

Security

Waste

Environment and Resources

Complete INPRO Methodology 
(TECDOC 1575) – 9 manuals 
covering 8 areas:

Sustainable 
NES

Economics Safety
(Reactor)

Safety
(Fuel Cycle)

EnvironmentWaste
Management

Proliferation
Resistance

InfrastructurePhysical 
protection

Cursory if INIR mission process 
is completed
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Modelling NES Development and Progress 
Toward Sustainability: The GAINS Framework

• The collaborative project GAINS was initiated by MS as a 
part of INPRO project 

• The objective was to develop a common framework for 
modelling global, regional and national NES to support 
sustainable development

• The purpose of a GAINS scenario modelling is to facilitate 
understanding of long-term outcomes in different potential 
NES architectures – to achieve sustainable NES growth while 
minimizing financial, environmental, and political risks

• Comparative analysis of key indicators from various 
scenarios can inform strategic NES planning and decision 
making
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Nuclear Energy System Scenarios –
Analysis and Sustainable Future 

Today
• Reactors

• water cooled – modest 
thermal efficiency

• Large units

• Fuel resource
• Natural/enriched U –

limited natural resource
• Limited U/Pu mono 

recycle – MOX

• Most SNF is stored and 
accumulating

• HL waste and direct 
SNF disposal

• National repository 
development 
programmes

• Most trade in reactor 
and front end services
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The Future?
• Reactors

• Water, gas, metal and salt cooled, double the range of thermal efficiencies
• Large and small modular units

• Fuel resource
• Diverse and indefinite supply
• U, U/Pu, Th/U-233

• SNF inventory in equilibrium with reactor fleet capacity
• HL waste and limited direct SNF disposal

• National and regional repositories in operation
• MA incinerated and disposed

• Trade distributed more 
uniformly across sectors
improves economics

Developing system 
analysis and 
assessment tools to 
evaluate cooperative
strategic paths to a
sustainable future…
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Collaborative Projects on Innovations –
Technical and Institutional Innovations for Sustainable 
NES Development

Selected Collaborative Project topics:
Cooperation in the fuel cycle back end –

institutional features, issues and sustainability
Projects on status of innovations in fuels, fuel 

cycle, materials and waste arisings from innovative 
reactors and fuel cycles
Best practices in international cooperation on R&D 

development of innovations
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To recap…

• DF 14 should help the NE Department to consider 
if (and how) it might introduce a new integrated 
service to assist MSs’ efforts to develop and 
implement Paris Agreement NDCs

• INPRO’s efforts focus on NES sustainability metric, 
NES scenario modelling and analysis and select 
areas of innovation, to support approaches to NES 
sustainable development in MSs

• Other NE Sections cover various aspects of the 
topic of this 14th Dialogue Forum and are partners 
in the implementation of this Forum
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…Thank you for your attention
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