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Nuclear power plants in the United States (U.S.) are currently storing spent reactor fuel
in dry cask storage at 11 sites. Currently, 17 new locations are planned or under construction.
Approximately 90 per cent of the 105 operating U.S. nuclear plants will need storage for spent
fuel beyond the current capacities in their spent fuel pools, during their licensed lifetimes. The
increased demand for dry cask storage has (ed to new designs, vendors, and fabricators. The
U.S. Nuclear Regulatory Commission (NRC) has observed a number of welding issues
associated with design, fabrication, and loading of spent fuel storage casks. These issues have
delayed licensing actions, increased fabrication time and costs, placed operational restrictions
on loading, and prevented or significantly delayed loading. As a result, at least one nuclear
power plant has lost the ability to offload the reactor core to the spent fuel pool because of
space considerations, and others may soon follow.

Emerging welding-related issues involving certain dry cask storage systems have
challenged the safety basis under which NRC approved the casks for storage of spent nuclear
fuel. Welding design considerations include material suitability, joint restraint and residua!
stresses for closure welds, and volumetric inspection. Fabrication issues include oversight of
contractors/fabricators, control of special processes, documentation, compliance with the
construction Code, repairs, and review of nondestructive examination (NDE) results. During
closure welding, problems have been encountered with cracking, undocumented repairs, and
an unanticipated ignition of hydrogen gas,

There has been a significant concern with cracking associated with closure welding on
the Sierra Nuclear Corporation Ventilated Storage Cask (VSC) - 24. The required helium-leak
testing and dye-penetrant examinations have detected cracking during welding of the closure
lids on A of 19 loaded casks. Although the cracks have been attributed to several causes, NRC
believes hydrogen-induced cracking is the most likely explanation. On further investigation,
numerous undocumented welds were identified by acid-etch examinations of the wall of several
casks. The undocumented repair welds, done by the original cask fabricator, but not in
accordance with the requirements of the construction Code for documentation, Inspection, and
qualification, may have been a factor in at least one instance of closure weld cracking. In light
of this cracking experience, and the potential for flaws in any welding process, NRC has sought
verification of the integrity of the lid closure weJds, as could be provided by a volumetric
examination of the closure Joint.

NRC has prohibited loading of this cask design until the welding and augmented
inspection issues are resolved. The cask licensees are currently developing a volumetric
inspection technique ~ ultrasonic inspection (UT) - to give reasonable assurance of the
integrity of welds made by the proposed welding procedures. The affected utilities have
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modified the closure welding procedures through the addition of preheat and postheat, use of
low-hydrogen welding electrodes, sequenced welding, and a hold period before NDE. Because
of the configuration of the partial penetration weld, access limitations for inspection, and
radiation fields, developing an acceptable UT exam has been very challenging. The licensees
are also expending considerable resources developing an extensive materials characterization
program to define impact and fracture toughness properties. This information wit! be used in a
fracture mechanics analysis to develop flaw acceptance criteria for the UT. In addition, the 19
casks already loaded at three sites will require additional NDE to determine suitability for
continued use. NRC has no immediate public health and safety concern at this time. NRC
plans to evaluate the generic implications of this issue for current designs and for those in the
licensing process, once this issue is resolved for the VSC-24 cask.

The current U.S. experience with spent fuel storage casks should be considered during the
design, fabrication, and loading phases of future casks.
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