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Double Wall Canister  
The Multi-Purpose Canister (MPC) has been the workhorse for the dry spent fuel storage industry in 
the United States since the mid-90s. The MPC is an all-welded stainless steel container with the final 
closure lid welded to the shell after the fuel is loaded inside. The field weld (lid-to-shell) is given an 
extra layer of protection by welding a closure ring or plate that completely envelopes the primary MPC 
lid weld (see figure below). Hundreds of Holtec MPCs have been deployed across the U.S. and 
overseas without a single report of in-storage leakage. However, as the U.S. government moves 
towards the policy of extending the service life of operating ISFSIs to longer periods (viz. 120 years), it 
becomes necessary to consider the long-term phenomena such as stress corrosion cracking (SCC), 
to which stainless steel can be vulnerable under certain environmental conditions.  

Stress Corrosion Cracking (SCC) of stainless steel Multi-Purpose (storage and transport) Canisters is 
one important issue receiving increased industry and regulatory scrutiny for coastal plants with harsh 
marine environments. The root causes of SCC are well known and all are present to some degree in 
all spent fuel canisters: (i) sensitization caused by heating, (ii) stress, and (iii) the presence of 
corrosive elements. Holtec employs ameliorative measures to minimize the incidence of SCC by 
maximizing the delta ferrite content during welding processes and by incorporating large conservative 
margins into the canister’s pressure boundary to keep stresses to a minimum. Nevertheless, as the 
planned service life of ISFSIs is being increased, the lack of data on multi-decade canister 
performance in aggressive environments makes the prognostication of SCC rather uncertain (many of 
the over 550 Holtec MPCs in use today around the world at coastal and in-land plants are now in the 
second decade of storage. However, this relatively short duration does not provide a definitive basis 
for conclusive canister performance for periods of time extending over a century). 

To deal with this uncertainty, Holtec International has developed a canister design that provides much 
greater protection against potential SCC and other environmental threats by virtue of its anatomy. We 
refer to this new embodiment as the “Double Wall 
Canister”. 

As its name implies, the Double Wall Canister 
(DWC) consists of two pressure vessels, one 
enclosed inside the other, each independently 
qualified to serve as a competent Confinement 
Boundary for the contained radioactive materials.  
The DWC offers several crucial operational 
advantages over a single wall multi-purpose 
canister that are now propelling its use in the 
industry, namely: 

 The interior stainless steel shell is completely 
isolated from the environment and, therefore, 
from the contaminants that are needed to cause 
SCC and other environmental degradation 
mechanisms, such as pitting; 
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 The exterior stainless steel shell has substantially reduced tensile stresses during normal service 
because the interior shell is serving as the pressure boundary; this minimizes the potential for SCC 
of the exterior vessel exposed to the environment; 

 In the unlikely event that SCC does occur, is not detected, and results in through-wall cracking of 
the exterior vessel, there will still be no release to the environment because the inner shell 
maintains the containment boundary. A damaged canister can be loaded into a transfer or transport 
cask and taken into the fuel building or hot cell for reloading of the fuel into a new DWC – all without 
any release to the environment. 

 The protection afforded by the redundancy of Holtec’s DWC assures absolute protection against 
release caused by SCC in harsh marine environments during extended storage, while maintaining 
all of the versatility and the proven dependence of Holtec’s standard MPC designs. 

 The external dimensions of the DWC have been engineered to be compatible with other Holtec 
casks and ancillaries. Therefore, any current MPC user can switch to the DWC design without 
incurring a significant switching cost. Several Holtec clients have either adopted (viz. Ukraine’s 
Chernobyl dry storage project) or are in the process of making the DWC their standard canister 
design. In addition, the material of the two canister confinement boundaries may be different to 
meet specific client needs, each selected for the appropriate environmental condition (such as use 
of AL-6XN or equal for the outer wall). 

 In 2008, Holtec International manufactured a full size prototype and performed extensive 
instrumented thermal–hydraulic tests to validate the thermal performance of the Double Wall 
Canister.  In essence, the Double Wall Canister provides a practical and proven means to extend 
the service life of the spent fuel waste package stored in aggressive environments. 
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