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Figure E5-1. Research, development, and demonsiration sirategy for enhanced accident felerant fuel
development; an estimated timeline for each phase is included.

USDOE INL/EXT-13-29957, FCRS-FUEL-2013-000264
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Figure ES-2. Proposed Accident Tolerant Fuel evaluation methodology. Preliminary concept down-
selection would occur within Step 1 (see step numbers 1-8 nofed), with secondary down-selection
occurring at the end of Phase 1 prior to detailed fests and behavior model development.
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J. Bischoff, French Evaluation of ATF Concepts, presented at OECD/NEA EGATFL 2015.
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Executive Summary

Enhanced LWR ATF Performance Metrics

February 2014
Table E5-1. Candidate Fuel Screening Attributes Assessment Table
Performance Regime Performance Attributes Expert Opinion Recommended
(For large-seale deplovment) Assessment Actions
Benefit | Vulnerability

Fabrication/AManufacturability

Considerations:

MWillions fi of clad'year

~300 million pellets/vear
Economics - cost of raw matenals
and fabrication process

Cwrrent fabneation plant
enrichment hmits

Manageable fizsile matenal
content

Compatible with large-scale
production needs (material
availability, fabrication
technigues. waste, efe.)

Compatible with quality and
umfiormty standards

Ticenzibility

Normal Operation and AQD:

Considerations:

Orverall neutronics

Linear Heat Generation Fate
(LHGE) to centerline melt
Power ramp, ~100 Wim 'oun
Reduced flow (departure from
nucleate botling, DNB)
Flow-mduced vibrations
Swrface roughness effects
Safe shutdown - earthquake
External pressure (~2750 ps1, 10%
above PWE design pressure)
Axial growth (less than upper
nozzle zap)

Uthzation or Bumup (12, 18, or
24 month/evele)

Thermal bydranlic interaction

Beactinty confrol systems
inferaction

Mechamical strensth ductility
(begmmmg of life and after
irradiation)

Thermal behavior (conductivity,
specific beat. melting)

Chemical compatibility (fuel-
cladding) / stability

Chemical compatibility with and
1mpact on coolant chermistry

Fission product behavior

Postulated Accidents
(Design Basis)

Considerations:

Prompt reactivity insertion
Post-DNB behavior (T = 800°C for
Zr-U0; system)

Loss of coolant conditions
Themmal shock

Steam reactions (~1000°C <)

Thermal bydraulic interacton

Mechanical strensth and
ductility

Thermal behavior (conduetivty,
specific beat. melting)

Chenical compatibility/ stabality
(e.z. oxddation behavior)

Fission product behavior

Combustible gas production

Severe Accidents

(Bevond Design Basis)
Considerations:

Thermal shock

Chemical reactions
Combustible zas releasze
Long-term stability in degraded

Mechanical strength ductility

Thermal behavior (conductivity,
specific heat, melting)

Chenueal compatibility/ stabality
(including high temperature
steam mieraction)

Fizsion product behavior

state Combustible gas production
Used Fuel Storage’ Tranzport’ Mechanical strength, ductility
Dispaosition Thermeal beharior
Considerations: Chemical stability

Handling. placement, and dryinz
loads; future reprocessing potential

Fission product behavior

INL/EXT-13-29957, FCRS-FUEL-2013-000264
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