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Agenda

* Background

* Steps in Analysis
* Establish Fuel Cycle Options
* Choose Differentiating Characteristics
e Compare Fuel Cycle Options
* Describe Countries Back-End Strategies and Rationale
* |dentify Other Decision Drivers

* Conclusions and Recommendations
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Background

* Objective: Provide decision-makers with an understanding of the nature and
magnitude of the differences between the fuel cycle options.

* Began in 2017, four meetings, concluding with report published in 2021.

* Representatives from:

Belgium (2) Czech Republic
Hungary Republic of Korea
United States (2) Japan

France (3) Russia (2)

* Chairman, Bill McCaughey, U.S. Department of Energy
* Co-Chair, Cécile Evans, Orano
* NEA Secretariat, Hiroyuki Goto
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Steps in the Analysis

Establish Fuel Cycle Options

Choose Characteristics to Compare Fuel Cycle Options
Compare Fuel Cycle Options

Describe Back-End Strategy For Each Country

Identify Other Decision Drivers
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Develop Conclusions and Recommendations
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Establish Fuel Cycle Options

Light water reactors
Direct disposal of
spent nuclear fuel

Introduces
reprocessing
Recycle of uranium
and plutonium into
light water reactors
Disposal of fission
products and minor
actinides in deep
geologic disposal
One cycle only

Introduces fast
reactors
Continuous recycle
of uranium and
plutonium
Possibility of
enhanced recycle to
transmute minor
actinides in fast
reactors or
accelerator driven
systems
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Differentiating Characteristics

C.1. Technical challenge 0.1 Economic development  R.1 Proliferation

C.2 Financial challenge 0.2 Preserving natural R.2 Security
resources

C.3 Suitable geology and 0.3 Waste characteristics R.3 Worker safety

space

C.4 Social acceptance 0.4 Flexibility towards R.4 Public and
energy independence environmental safety
0.5 Future generational R.5 Sustainability
interests
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Describe Back-End Strategies

* There are four types of countries represented in the expert group:
* Small programs, phasing out
* Belgium
e Small programs, continuing
* Czech Republic, Hungary

* Large programs, no active reprocessing
* Republic of Korea, United States

* Large programs, active reprocessing
* Japan, France, Russia

* Countries have made their decisions based on their history of nuclear
power development and their values and priorities with respect to
the different characteristics of the fuel cycles.
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Other Decision Drivers

Topics not previously described that would provide important input to
decision-makers.

* The Need for a Back-End Strategy
* Extended Storage of Spent Nuclear Fuel
* Country Characteristics

 Shared Infrastructure and International Cooperation
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Conclusions and Recommendations

* 5.1 Fuel cycle options can be reduced to three: open cycle, mono recycle,
and multi recycle.

* 5.2 There are challenges, opportunities, and risks that are shared by all fuel
cycle options to a similar degree. They are not discriminators. For example:
 Deep geologic disposal
* Financial challenges
e Social acceptance

* Risks such as proliferation, security, worker safety, public and environmental

* 5.3 Some challenges, opportunities, and risks are significantly different
among the fuel cycle options. For example:

* Amount of natural uranium required at the front end
e Characteristics of the material that requires disposal

For multi recycle, technical challenges are much greater and economic development
opportunities are greater
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Conclusions and Recommendations,
continued

* 5.4 All countries need to be actively implementing a strategy for the back
end of the fuel cycle.

* 5.5 All countries need to invest in knowledge management.

* 5.6 Technology development through international collaborations should be
accelerated in multi recycle and enhanced recycle efforts.

* 5.7 International collaborations should be accelerated in facilitating shared
infrastructure in spent fuel management.
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Questions?

Bill McCaughey

Director of Advanced Fuels Technologies
Office of Nuclear Energy

U.S. Department of Energy

bill.mccaughey@nuclear.energy.gov
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