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» O|= : NEIMA, Section 107
Makes an existing commercial nuclear reactor (1) more resistant to a
nuclear incident
Lowers the cost of electricity over the licensed lifetime of an existing
commercial nuclear reactor

» OECD/NEA : NEA No. 7317

The goal of ATF development is to identify alternative fuel system
technologies to ) further enhance the safety, @ competitiveness and
economics of commercial nuclear power.
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LAS doped (KNF)
Micro cell/Metal Plate (KAERI)

Burnable Absorber(KAIST/KAERI)
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ATF Project Plan

PROJECT PLAN TO PREPARE THE U.S. NUCLEAR REGULATORY COMMISSION
FOR EFFICIENT AND EFFECTIVE LICENSING OF ACCIDENT TOLERANT FUELS
» 1.0: September, 2018

> 1.1: October, 2019

Appendix A, "Fuel Burnup and Enrichment Extension Preparation
Strategy”

1.2: September, 2021

>

Changes to streamline the document and better align with the

industry’s increased emphasis on higher burnup and increased
enrichment fuels.

Interim Staff Guidance: Cr-coated Cladding (January 2020)

~  Supplemental Guidance Regarding the Chromium-Coated Zirconium
Alloy Fuel Cladding Accident Tolerant Fuel Concept

@ USNRC
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PROJECT PLAN TO PREPARE THE
LS. NUCLEAR REGULATORY
COMMISSION FOR EFFICIENT AND
EFFECTIVE LICENSING OF
ACCIDENT TOLERANT FUELS
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Increased Enrichment & Higher Burnup

Letter to NEI:
Preparing for Efficient and Effective Licensing of Accident Tolerant Fuel
with Higher Enrichment (August 26, 2019)
Scheduling Expectations Regarding the Licensing of Accident Tolerant,
Increased Enrichment and Higher Burnup Fuels (January 11, 2022)
HALEU Rulemaking: ~3.5 years to complete
NRC commissioners approve rulemaking to develop HALEU licensing
process (March 16, 2022),
10CFR50.68(criticality) and 71.55(package) (5% limit)
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e sl : - |  OtherActivities | )
NRC Activities Timeline e o

1 A Meetings

 FramatomeDopedpellets | :

MAP-12/13 CoC : |
Sélhedule I
Severe Expectations I
Accident PIRT etter :HBU kashop 11} 1
\.) Project I \-) I | .
Plan V1.2 I | | |
I
| |
) RIC Session 4 | |

Increased Enrichment Rulemaklng
1 1 1

+
|

We make SAFE use of nuclear technology POSSIBLE. pidasian Siox el e

NRC-EPRI-DOE ATF WS (March 28, 2022)
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Coated cladding
Hatch (GNF, Spring 2018), Byron (Westinghouse, Spring 2019),
Vogtle (Framatome, Spring 2019), ANO (Framatome, Fall 2019),
Clinton(GNF, Fall 2019)

FeCrAl cladding
Hatch (GNF, Spring 2019), Clinton (GNF, Fall 2019)

Doped Pellet

Byron (Westinghouse, Spring 2019), Voltle (Framatome, Spring 2019),
ANO (Framatome, Fall 2019)

Uranium Silicide Pellet
Byron (Westinghouse, Spring 2019)
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3012
FAST: currently includes properties for some ATF concepts — included Cr-coated
cladding and FeCrAl cladding

B4-2{ 4
TRACE: perform best-estimate analyses of LOCAs, operational transients, and other
accident scenarios, coupled with FAST

3447
SCALE: SCALE 6.3 will have additional ATF compositions and new dopant properties
PARCS: calculate the reactor power as a function of time and position in the core

SOAILD S MRS

MELCORE: include estimation of severe accident source terms and their sensitivities
and uncertainties. FeCrAl and Cr-Coated cladding have recently been incorporated
in MELCOR
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(3) Cr-Zr

(5) Subsurface
(6) TS

(7) Galvanic 4
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» Material Property RA=/ZrH SELUTIE FAMILY

» Thermal/Mechanical Model

FAMILY
Multl Layer or Composite (FRAPTRAN And MARS-KS Integrated for Safety AnalYsis)
-~ High temperature creep, etc. ———
Transient fuel I::';f::v’;;?'
» Oxidation Model A S - Coolant pressure
. | o et
» High temp oxidation
» ZrCr Inter diffusion, etc. —
. :g';’gem'&lzoy; : ﬁladcgng deformation
» Cladding Burst model e~ Cleeiding temperature

« Fuel temperature

» Burst strain/stress
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Safety together, Better tomorrow
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