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Strategic Nuclear Energy Planning: () | mero__
Beginning with the End in Mind AEA | e

* Top-level national policy decisions often focussed on
nearer term progress and goals

* A modern NPP represents a century of commitment from
initial decision through full decommissioning

Disposition of spent fuel and waste is institutionally
complex — commitments span much more than a century

Near-term deployment of a first NPP 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)
Strateglc Planning: 3 linked Parts
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Natlonal Energy Planning:
How does nuclear energy fit

into the national energy mix?
A

Nuclear Energy System
(NES) modelling and the

‘GAINS Framework’: How
o we get there from here?

v

Nuclear Energy System
Assessment (NESA):
INPRO Methodology of
sustainability assessment

hat are the gaps?




Services and Training Offered for Energy (&) | mero
and NES Strategic Planning Tools AEA | =rmo

* PESS offers training on broad energy planning that can
define the role of nuclear energy in the energy mix.

* INPRO offers training on nuclear energy system (NES)
strategic planning:

* NES Assessment (NESA) using the INPRO
Methodology develops a detailed technical
perspective of actions to improve sustainability

* NES Scenario Modelling and Key Indicator analysis
develops a big picture view of NES strategy and
outcomes
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What is INPRO Methodology? (&) mero_
Holistic Sustainability Assessment IAEA | 7

Complete INPRO Methodology
comprises 9 manuals covering 8
areas and assessment approach:

6 key issues that influence
sustainability of nuclear
power:

Safety
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Modelling NES Development and Progress *‘i,_} A

Nuclear Reaclors

Toward Sustainability: The GAINS Framework  1aea

A framework for modelling and assessing regional and global NES on
INPRO metrics of sustainable development aimed at facilitating nuclear
growth and cooperation among Member States

The GAINS framework is understood as:
Common methodological approach

Development of storylines and transition scenarios from current to future NES
with thermal and fast reactors

Internationally verified data on reactors and fuel cycles

IAEA models & tools for simulation (in addition to national methods)
Agreed metrics for scenario simulation

Templates for analysis of simulation results

Sample scenario studies
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oject on
uclear Reactors

GAINS Collaborative Project

IAEA

* Strengths
* 15 Member States participated, including large supplier States —

Belgium, Canada, China, Czech Republic, France, India, Italy, Japan, Republic of Korea,
Russian Federation, Slovakia, Spain, Ukraine, USA, EC, and Argentina as an observer

* Thermal and fast reactor ‘communities’ working together
* Unified criteria of sustainability based on the INPRO Methodology

* History
* July 2008 — April 2011
* Final report published in 2013: NES NP-T-1.14

* Resulted in IAEA modelling platform
* MESSAGE-NES Code
* User's Guide now available: NES NG-T-5.2
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Nuclear Energy System Scenario
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 servic
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The Future?
Reactors

*  Water, gas, metal and salt cooled, double the range of thermal efficiencies

e 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

Transmutation L]
improves economics i Pt
, Storage 34-_J

Developing system , .,

Storage

analysis and :
assessment tools to £
evaluate cooperative

strategic paths to a =S
sustainable future... T
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Collaboration on Innovation

IAEA

* INPRO implements specific collaborative projects
(CPs) where Member States jointly consider:

* Technological innovations to improve sustainability of
nuclear power, e.g.,
e Status and trends in Thorium Fuel Cycle (NES NF-T-2.4)
* Passive safety systems in AWCRs (TECDOC 1705)

* Institutional innovations necessary to promote
sustainabillity, e.g.,
* NP in countries with limited grid capacities (TECDOC 1778)
* Enhancing proliferation resistance in SMR (NES NP-T-1.11)
* Institutional issues of transportable NPP (NES NG-T-3.5)

* Many other examples and several current on-going CPs
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INPRO Dialogue Forum (DF)

Held biannually

Selected topics of interest to promote sustainability of
national, regional and global NES

Hosts a broad spectrum of Member States from those
contemplating NP to technology holding nuclear supplier
States — enhancing communication and collaboration

Promoting collaboration and cooperation is essential to
achieving sustainable nuclear energy that is affordable and
broadly available

This DF is on Generation IV Nuclear Energy Systems

The next DF will focus on Institutional Issues in the Global
Deployment of Small Modular Reactors (October 2016)
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... Thank you for your attention
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