Analysis of the Effects of Incidental Contact to Multipurpose Canisters
During the Downloading Process
Summary
The expected incidental contact during the downloading of canisters into the Holtec HI-STORM
UMAX system at San Onofre Nuclear Generating Station (SONGS) does not produce significant
wear marks or scratches affecting the safety function of the canisters. This finding is based on
inspections performed on eight of the 29 downloaded canisters, some under the auspices of a
Nuclear Regulatory Commission inspector. The shallow wear marks found during these
inspections were well within conditions accounted for by the canister design. Even in the event
of unexpectedly high contact forces, analysis predicts that the wear produced by those contact
points would be within the canister design assumptions.
Simply stated, the canisters were found to be able to continue to perform their safety function
after incidental contact.
Background
On Aug. 3, 2018, a SONGS multipurpose canister came to rest on a steel component (known as a
shield ring) as it was being lowered into a cavity enclosure container (CEC). The clearances
between the canister and components within the CEC are small (~1/4 inch) by design. As a result
of the small clearances, incidental contact between the canister and CEC components during
lowering of the canister is expected.
Findings from Canister Inspections
Southern California Edison (SCE) requested canisters from Holtec that are thicker than many
designs used throughout the U.S. Canisters at SONGS are 5/8-inch thick, or about 0.625 inches.
Holtec and SCE performed detailed inspections on eight downloaded canisters, including the
canister that came to rest on the shield ring on Aug. 3. The inspections were performed by
removing the heavy CEC lid and placing a robot in the space between the container and the
canister. The robot is equipped with a specialized high-resolution camera capable of measuring
surface defects of .001 inch (about the thickness of a human hair). The inspections revealed
measurable rub marks and scratches on seven of eight canisters. Several rub marks were due to
contact between the canister and the shield ring. In most areas these rub marks were less than
.003 inches deep (the thickness of a sheet of paper is about .004 inches). The deepest point on a
shield ring rub mark was measured at .012 inches. A few longer wear marks due to contact
between an inner seismic support and the canister were found. These were generally less than
about .005 inches deep. The deepest scratch caused by contact with an inner seismic support was
measured at 0.026 inches.
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The SONGS canisters were built with walls that are 0.125 inches thicker than the standard
Holtec canisters to provide additional margin for wear and corrosion. As a result, potential wear
marks will not even reduce the SONGS canister wall thickness to the nominal licensed value for
canister wall thickness (0.50 inches).
Consequence of Contact
Structural – Wear marks and scratches of the size observed during the canister inspections at
SONGS are examples of local structural discontinuities and do not impact canister structural
performance. All wear marks observed were within canister design allowances.
Corrosion – Chloride-induced stress corrosion cracking in canister fabrication welds is expected
to be the limiting factor for the long-term service life of stainless steel spent fuel storage
canisters. Surface contacts could reduce the time required for stress corrosion crack initiation in
the weld zones. However, at SONGS, the surfaces of the Holtec canister welds have been laser
peened to create a compressive stress field to a depth of at least 0.080 inches. Stress corrosion
cracks cannot initiate or grow on surfaces with residual compressive stress.
Pitting and general corrosion could also limit canister service life. Contact breaks through the
chrome-oxide layer that protects stainless steel from pitting and general corrosion. However, any
new surfaces exposed by wear marks are quickly (within weeks) covered by a newly formed
chrome-oxide layer due the reaction of air with the chrome alloy in stainless steel. As a result,
these wear marks will not have a significant effect on pitting and general corrosion rates. The
spent fuel canisters at SONGS are expected to last 100 years or more.
Storage System Design Features
1. Similar Hardness – When two components are made from material of similar hardness, it
is inherently difficult for one to scratch the other. The materials used for CEC
components at SONGS are about the same hardness as the canister, as shown below.
Component
Material
Inner Seismic
304 Stainless Steel
Restraint
(SS)
Lower Guide Plate
304 SS
Shield Ring
Carbon Steel A516
Canister Wall
316L Stainless Steel
* measured on prototypical components
** nominal value

Hardness (HRb)
79.8*
86.6*
84**
90.2*

2. Protective Coating – A special protective coating (Carboguard 890) is applied to the
CEC surfaces that could contact the canister. This coating is designed to protect and
provide lubrication in areas of potential contact between the canister and CEC
components.
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3. Chamfers – Various parts of both the canister and the CEC components have chamfers
(angled or sloped surfaces) to minimize contact forces, such as the canister baseplate
chamfer. Other features include the angled shield ring gussets that may act as a funnel to
guide the canister past the shield ring during the lowering process.
Conclusion
The shallow wear marks found during inspection of the downloaded SONGS canisters are well
within conditions accounted for by the canister design. Even in the event of unexpectedly high
contact forces, analyses predicts that the scratches that could be created will be within the
canister design assumptions.
Long-Term Monitoring
As part of the NRC license renewal process to extend the service life of dry cask storage systems
beyond their initial 20-year license periods, canisters must be inspected in accordance with an
Aging Management Program (AMP).
For the Holtec HI-STORM UMAX system at SONGS, SCE has committed to providing an
Inspection and Maintenance Program to the California Coastal Commission by October 2020,
just 5 years into the service life for the UMAX system. An NRC approved AMP for the Holtec
system will be in place prior to re-licensing. The current Holtec system license expires in 2035.
For the AREVA NUHOMS system at SONGS, SCE will have an AMP in place by 2023.

Prepared by Southern California Edison
May 2019

