
 

 

 

High Burnup Nuclear Fuel Unstable in Storage and Transport 
 

High burnup fuel is unstable in both storage and transport.  High burnup fuel (HBF) is fuel that has burned about twice as 

long in a nuclear reactor as lower burnup fuel.  This increased burnup, although profitable to the nuclear industry, 

causes the highly radioactive fuel to become over twice as hot, both thermally and radioactively.   

Consequences of High Burnup Fuel 

• Damaged fuel assemblies and baskets: HBF can continue to degrade during both short and long term dry storage, 

resulting in damaged fuel cladding, damaged uranium fuel pellets, and damaged aluminum alloy fuel assembly 

baskets. HBF creates oxides and hydrides in these materials.   

• Explosions and Criticality: If HBF is exposed to 5% air in dry storage, it can result in hydrogen gas explosions from 

the metal hydrides. If damaged fuel rods in dry storage are exposed to unborated water they will go critical. 

• Brittle Fuel Rods: Radial cracks form in HBF cladding, causing the fuel rods to become brittle, where it can shatter 

like glass, especially in transport. And there is no seismic earthquake evaluation of HBF rods. 

 

Higher Burnup = Higher Cladding Failure 

Plots of more than 4,400 measurements from 

commercial fuel-rods from reactors around the 

world show both medium burnup fuel (>35 

GigaWatt days per ton) and high burnup fuel (>45 

GWd/t) increase oxide thickness, making fuel 

cladding subject to damage and hydrides. 

 

The NRC should treat HBF as damaged fuel and 

should stop approving use of HBF.  

Instead, they make the problem worse by allowing 

unsafe storage and transport of high burnup fuel. 

• The NRC continues to approve higher and 

higher burnups. They redefined HBF from  

>35 GWd/t to >45 GWd/t. 

• The NRC approves thin-wall (mostly ½” thick) 

stainless steel welded dry storage canisters. 

These canisters cannot be inspected (inside or 

out). They cannot be maintained to prevent 

cracks, leaks, explosions or criticalities.  

• The NRC refuses to treat high burnup fuel as damaged fuel. The NRC requires each damaged fuel assembly to be 

placed in unsealed damaged fuel cans before loading into storage containers. These damaged fuel cans do not fully 

replace the function of the sealed fuel rods. Other countries used tubes or quivers that seal each rod, replacing the 

defense in depth lost by damage fuel rods.  

• The NRC approves high burnup fuel transport. The NRC is still studying whether train vibrations will 

cause cladding to fail.  NRC regulations require intact containment (10 CFR § 71.85 Packaging and 

Transportation of Radioactive Materials). 

• The NRC ignores risk of aluminum fuel assembly basket failure. Japan banned use of aluminum alloy 

fuel baskets. They may not last 60 years, even with lower burnup fuels.  

• The NRC assumes no through-wall cracks in thin-wall canisters and no transport accidents with canister leaks.  

However, the NRC admits once cracks start in a thin-wall stainless steel canister, they can penetrate the wall in 16 

years. The Koeberg nuclear plant in South Africa had a tank the NRC considers comparable to canisters, leak in only 

17 years with cracks up to 0.61” long. A 2-year old Diablo Canyon canister has all the conditions for cracking from a 

marine environment. Other environmental and manufacturing conditions can cause cracks in thin-wall canisters. 

Damaged fuel rod 
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