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Initial In-Service Inspections - Context

* They provided the first look at canister condition:

—Visual look at canister condition for signs of gross change
or any unexpected condition

— Initial data collection to understand the actual canister
conditions important to CISCC (temperature, surface
compositions)

* They are not:
— Perfect
—The final step
—Intended to find CISCC cracks
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Calvert Cliffs
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Calvert Cliffs — Visual Inspections

* No gross degradation
* Light surface corrosion
* Top covered in dust
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Calvert Cliffs -
Temperature Measurement

Measurement

* Insert tool, rotate to surface, wait for reading to stabilize,
rotate and remove tool

Results

» Measured temperatures ranged from 40°C (104°F) to 51°C
(124°F)

 Calculated temperatures ranged from 38°C (100°F) to 143°C
(290°F)
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Calvert Cliffs -
Samples Collected from Surface of Canister

* Dry (scraping, brushing,
vacuum)

— Best for upper surfaces to
collect “dust”

— Insert tool, rotate to surface,
turn on vacuum, scrape back
and forth, rotate and remove
tool

* Wet - SaltSmart™

— Qualification testing for
temperature and range of
concentrations expected
(measurement taken on-site) saltSmart Device (Strip]

— Insert tool, engage
SaltSmart™, deliver water,
wait, disengage SaltSmart™,
remove tool
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Calvert Cliffs Sample Chemical Composition -
Evans Analytical Group Analysis

* Methods Applied

— X-ray Fluorescence, X-ray Diffraction, Gas Chromatography
Mass Spectrometry (GC-MS), lon Chromatography

« Key Observations
— SaltSmart™ meter not properly calibrated
« Use only to collect soluble salts
— Laboratory analysis found very little Cl present in samples

« Surface composition looks like “inland” (low chloride)
rainwater — not seawater
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Sandia Analysis of Calvert Cliffs Samples

SEM imaging and energy dispersive system (EDS) element maps
— Provide textural and mineralogical information , Identification of floral/faunal fragments in dust
« X-ray fluorescence
— Microanalytical technigue—chemical mapping of filter/pad surfaces, resolution of ~50 um
— Semi-quantitative chemical analyses—yields element ratios that can be used in mass balance calcs
— Cannot detect elements lighter than sodium
« X-ray diffraction
— Analysis of padsf/filters for mineralogical information (not useful—only quartz distinguished)
+ GC-MS
— Stepwise thermal decomposition to drive off volatile, semi-volatile components in the dust
— Only components that are driven off prior to decomposition of the filter/pad matrix can be observed.
* Raman Spectroscopy

— Microscopic technique provides mineralogical/compositional information of individual dust grains, if
sufficiently large.

* FTIR analysis

— Samples treated with solvents, and the solvents analyzed to determine volatile, semi-volatile organic
components leached from the sample.

* Chemical Analysis

— Blanks, filter, and pad samples leached with DI water, and the leachate analyzed to determine soluble
salts in the dust

— Insoluble fractions digested and analyzed to determine bulk chemistry
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Sandia Analysis of Calvert Cliffs Samples

 Results confirm key observation, very little Cl present in
samples

— Brown stain on filter consists mostly of pollen
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Calvert Cliffs Inspection Results

Thermal

* “Thermal Modeling of NUHOMS HSM-15 and HSM-1 Storage
Modules at Calvert Cliffs Nuclear Power Station ISFSI,”
PNNL-21788

Surface samples

« Evans Analytical results available in ML13119A242,
ML13119A243 and ML13119A244

« Sandia results will be available in “Data Report on Corrosion
Testing of Stainless Steel SNF Storage Canisters,” FCRD-
UFD-2013-000324

Comprehensive EPRI report will be published March 2014
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Lessons Learned, Implemented in Additional
Inspections

* Better handling protocol of samples collected

—To be stored in sterile lab containers

—To be cooled ASAP

—To be shipped and analyzed quickly (days to weeks)
 Contact pressure for thermocouple

» SaltSmart™ tool believed to provide reasonable collection
efficiency - coupled with lab analysis

* Collection and analysis confirmed low CI
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Hope Creek Canister Inspection

* Inspect 2 canisters
— Loaded 2006
—Heat load 11-12 kW (loading), 9 kW (inspection)
— Directly facing water (unobstructed)

Delaware

Bay
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Hope Creek Canister Inspection

* Inspection tooling
— Developed by Holtec
— Two Tools:

« SaltSmart, Thermocouple,
Camera

 Dry scraper pad, Thermocouple,
Camera

 Tool attached to rod and
deployed to canister lid

— Lower tool into annulus, deploy tool
to canister side surface
— Tool development included mock- i P
up testing prior to site deployment
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Hope Creek Canister Inspection

* Inspection sequence
— Remove outlet screen and shield

— Slide tool in vent on mounting
assembly, position, push tool down
to inspection location

— Actuate tool
« Sample collector (dry or wet)
 Thermocouple

— Retrieve tool and sample

— Store sample

— Repeat for remaining samples

— Replace screen and shield

— Ship samples for analysis
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Hope Creek Canister Inspection

* Completed 11/22/13
 Preliminary results

— Thermal
» Measured temperatures ranged from 21°C (71°F) to 57°C (134°F)
 Calculated temperatures ranged from 28°C (83°F) to 56°C (133°F)
* Lid - measured temperatures ranged from 54°C (129°F) to 79°C
(174°F)
— Samples
* Not much chloride

« Composition looks like “inland” rainwater rather than
“seawater”

« Comprehensive EPRI report will be published June 2014
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Diablo Canyon
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* Inspect 2 canisters

— Range from 2 to 3.5 years in
service

—15to 20 kW at time of
loading

— Directly facing
water
(unobstructed)
until recently

* Follow similar
pProcess as
Hope Creek
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Diablo Canyon Canister Inspection

« Completed 1/16/14
 Preliminary results

—Thermal

* Measured temperatures ranged from 49°C (120°F) to 118°C
(245°F)

 Calculated temperatures ranged from 60°C (140°F) to 105°C
(221°F)

* Lid - measured temperatures ranged from 87°C (188°F) to 97°C
(207°F)

— Samples
* No results yet

« Comprehensive EPRI report will be published September
2014
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Conclusion — Much Learned from Initial
Inspections

 First visuals of canister surfaces
— No signs of gross degradation
— Limited surface corrosion

* As expected, canister surface temperatures are age- and
position-dependent

— Older ~ colder
* Calvert Cliffs: >19 years (coldest)
* Diablo Canyon: <3.5 years (hottest)

— Predictable areas of the canisters have the lowest
temperatures

e Coldest near air inlets

- Calvert Cliffs, Hope Creek: much less chloride on canister
surfaces than anticipated

— Cation/anion composition more like inland rainwater
— Implication: less “marine” ISFSI sites than anticipated
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