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Nuclear Power & Spent Nuclear Fuel

< Pursuing nuclear energy due to energy security and global warming
% Securing solutions for the front- and back-end of the fuel cycle

Nuclear Fuel

Stable Supply

*Uranium and enrichment

service

© Provide 1/3 of total
Electricity

© Maintain the capacity
share of 29% by 2035
25 units in operation
+ 3 units under construction
+8 units in plan by 2029
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Proper Management
*Over 13,000 ton in storage
+ 760 ton generated per year
+47,000 ton by 2050

o Effective technical
alternatives for SNF
management

o Domestic geopolitical
environment




Launch
into space
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Transmutation Deep Holes |

®» Among various options, recycling of spent fuel
would be a promising one for Korea.

Spent Recycled and transmuted

o » Further technology
ﬁ development
. needed
Disposed directly in deep
geological repository

p Large repository space
required

Direct
Disposal

o

Off-shore . - I
Reprocessed in foreign facilities,
reprocess High-level waste return back
@ » Transportation and
A - Separated Pu concerns
queous Dissolved and separated chemically into uranium,

[eProcess piytonium (Pu), and high-level waste solutions
p» Concerns for separated Pu accumulation 5
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Basic Scheme for
HLW Magagement _
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Disposal & iti i i ) ( Interim storage facility )
Interim Storage ( Site-specific URL/Const. of final repository

Int’l Storage

& Disposal 1 ( Int’l storage & disposal option

( Licensing of dry storage cask )

R&D ( Transportation system, storage facility, safety )

( Generic URL/disposal facility R&D, safety case analysis, SF recycling system, etc.

Communication ( Trust and confidence building with stakeholders
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orium. Thermo-Hydraulic-
chemical (THMC) Processes
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Source: nagra
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Pyroprocessing

Long-Term R&D Plan

4 Long-term R&D Plan for PYRO-SFR Fuel Cycle Development

. Specific
Concgpt Specific Design
Design SAR Approval Construction
(“12) (“17) (20) ('28)
S v v v
! - \
. ! |
SFR L s R
4th Generation = S /a ‘\’
Advanced \ system \. Spetihc Detailed
o i Desian
| I | |
2011 2020 2026
A
PRIDE Completion Prototype
(12) (20) Facility

- (25)

PYRO Equipment a
Development PRIDE Operation and Improvement

a“‘f:g“c?,?&'”p ; ACPF/DFDF Op. and Improv.
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€ Group recovery of reusable material from spent fuel using electro-
chemical reaction in high temperature(500~650 C) molten salt electrolyte

SFR Spent Fuel
PWR
Spent Fuel
Electro- Electro- Electro-
reduction refining winning SFR Fuel SFR

U, Pu, MA*

Oxide to Metal Uranium Recovery TRUs Recovery
(U, Pu, MA)O,

v

Storage

* MA : Np, Am, Cm|
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€ Time Frame : ’11~'20 (10 years)

JFCS Objective(s)

Technical
Feasibility

High-Level
Issues

Economic
Viability

= Phasel (2 yrs)

Evaluation of the laboratory-scale feasibility of
electrochemical recycling

= Phaselll (5 yrs)

Determination of reliable integrated process
operation with used LWR fuel

= Phaselll (3 yrs)
Evaluation of the irradiation performance of fuel

fabricated from recycled LWR fuel

Key
Parameters

l
Activities
- € Progress

Joint Assessment
at the end of JFCS

= Steering Committee Meeting (*11.4, °11.10, *13.1, ’13.11)
= CRADA between KAERI and INL / ANL (’11.7)
= Phase | (g-scale feasibility test) completed

=

= Phase Il (kg-scale integrated recycling test) in progress

NUCLEAR SAFETY AND
MMISTAY OF SECURITY COMMISSION
TRAGE, MGLS

Y g\
9.

%

MOTIE 7&)
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Pyro Tech. Issues and Achievements

€ Higher throughput, efficiency, scalability and waste minimization

= Combination of U tests at PRIDE and hot tests at INL through JFCS
= Performance test of head-end/oxide reduction process at ACPF/DFDF hot-cells
= Achievements

+ Development of planar electrode modules of oxide reducer: 35 kg simulated porous
pellets/batch, max. current: 1,300 A, reduction yield: ~ 99%

» Verification of self-scrapping property of uranium deposit with graphite cathodes for a
electrorefiner

» Scale-up of process equipment from laboratory-scale (~ 5 kg/batch) to engineering-scale
(~ 50 kg/batch) at PRIDE

* Waste salt regeneration through crystallization and precipitation

€ Effective safeguards system for enhancing proliferation-resistance

» Incorporated effective safeguards system during the facility design stage
= Achievements

+ Development of safeguards approach for REPF (REference Pyroprocessing Facility)
in collaboration with IAEA

+ Test of promising NDA technologies for future IAEA authentication and it's performance
at JFCS

23




Path Forward

Leverage for Success

@ Successful completion of Joint Fuel Cycle Study

@ Consolidating national nuclear plans

® Implementing R&D and demonstration plan for fuel cycle system
(including sites and resources)

@ Expanding a nuclear cooperation in depth and variety

@ Building a collaboration network among the government,
laboratories, universities, commercial vendors and general public

@ Strengthening contribution to the nuclear nonproliferation and
security regime

@ Enhancing the nonproliferation confidence and transparency
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