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Reactivity-Initiated 
Accident Analysis 

Fuel Thermal and 
Mechanical Analysis 

RIA and LOCA Analysis 

Cladding Integrity 
Analysis 

RIA and Code Analysis 

Cladding Material 
Analysis 

Rulemaking 
10CFR Part 50.46 (c)  

Cladding oxidation and 
Embrittlement 

NRR/NRO 
Regulatory approval of 
advanced alloys (M5,ZIRLO) and 
fuels (MOX) 

NMSS 
Spent fuel initial conditions  
Spent fuel cask storage & 
accident analysis  
Regulatory Guide and Staff 
Technical Position revisions 
Extended Storage  

NRR/NRO 
Fuel and Gap Inventory Release 

Fractions for HBU and MOX  

Risk-informed Regulation 
(NRR/NRO, NMSS) 

Regulatory Guidance 
R.G. 1.77 / R.G. 1.183 

Fuel fragmentation and 
dispersal  

DOE new fuel design/extended 
storage  
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Accident Tolerant Fuels: Overview of DOE and 
Industry Activities (2/4) [From DOE briefing to 
NRC on November 21, 2013] 

Accident Tolerant Fuel became a major focus area for DOE after Fukushima 
• DOE's nuclear fuel R&D program was exploring the development of next generation of LWR fuels with enhanced 

performance. 
• Increased burnup- reduced waste volume 
• Increased reliability- reduced failures 
• Higher power density- power upgrades 

• After the unfortunate events in Fukushima (March 2011 ), the U.S. Congress directed DOE to focus efforts on 
development of fuels with enhanced accident tolerance. 

• Accident Tolerant Fuel development program is being implemented as a collaborative effort among National 
Laboratories, Industry and Universities within the U.S. 

• Due to the nature of the problem, international collaborations are essential. 

ATF for a LWR System Should Tolerate Loss 
of Active Cooling for A Significant Period of 

Time 

New ATF Designs Must Meet the LWR 
Operations, Safety and Fuel Cycle 

Constraints 

BACKWARD 
COMPATIBILITY 
(qualified in an 
existing reactor) 

IMPACT ON SAFETY 
(for the entire spectrum 

of DBAs +BDBA ??) 

ECONOMICS 

ADVANCED FUEL 
DESIGN, OPERATIONS 

AND SAFETY 
ENVELOPE 

FUEL CYCLE 
IMPACT 

IMPACT ON 
OPERATIONS 
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