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U.S. Nuclear Regulatory Commission, Office of Nuclear Materials Safety and
Safeguards, Safety Evaluation Report Related to the Topical Report for the Nutech
Horizontal Modular Storage System for Irradiated Nuclear Fuel NUHOMS®-24P
Submitted by Nutech Engineers, Inc., NUH-002, Revision 1A, NRC Docket No. M-49,
April 1989.

U.S. Nuclear Regulatory Commission, Office of Nuclear Materials Safety and
Safeguards, Certificate of Compliance for Dry Spent Fuel Storage Casks, Certificate No.
1004, Docket No. 72-1004, January 23, 1995

U.S. Nuclear Regulatory Commission, Materials License SNM-2508 for the Three Mile
Island, Unit 2, Independent Spent Fuel Storage Installation, March 19, 1999.

U.S. Department of Energy, DOE/ID-10400, Historical Summary of the Three Mile
Island Unit 2 Core Debris Transportation Campaign, March 1993.

U.S. Nuclear Regulatory Commission, Office of Nuclear Material Safety and Safeguards,
NUREG-1927, Standard Review Plan for Renewal of Spent Fuel Dry Cask Storage
System Licenses and Certificates of Compliance, March 2011

VECTRA Technologies, Inc., Topical Report for the Nutech Horizontal Modular Storage
System for Irradiated Nuclear Fuel, NUH-001, Revision 2A, San Jose, California, NRC
Docket No. M-39.

VECTRA Technologies, Inc., Topical Report Amendment 2 for the Nutech Horizontal
Modular Storage System for Irradiated Nuclear Fuel - NUHOMS" -24P, Revision 2A,
File No. NUH002.0103, NRC Docket No. M-49

VECTRA Technologies, Inc., Safety Analysis Report for the Standardized NUHOMS®

Horizontal Modular Storage System for Irradiated Nuclear Fuel, NUH-003, Revision
4A, File No. NUH003.0103, NRC Docket No. 72-1004, June 1996.
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Appendix A

Aging Effects and Possible Mechanisms (USNRC 2011)

Aging Effects of SSCs

| Possible Aging Mechanisms

Concrete Structures:

Scaling, cracking and spalling

Freeze-thaw

Increase in porosity and permeability

Leaching of calcium hydroxide

Increase in porosity and permeability, cracking

Aggressive chemical attack

Expansion and cracking

Reaction with aggregates

Loss of strength and modulus

Elevated temperature

Irradiation of concrete

Deformation Creep
Cracking Shrinkage
Loss of material Corrosion

Abrasion and cavitation

Cracking

Restraint, shrinkage, and creep

Loss of strength

Concrete interaction with aluminum

Cathodic protection effect on bond strength

Cathodic protection current

Structural Steel:

Loss of material

Corrosion, local or atmospheric

Loss of strength and modulus

Elevated temperature

Loss of fracture toughness

Irradiation

Crack initiation and growth

Stress-corrosion cracking

Reinforcing Steel (Rebar):

Cracking, spalling, loss of bond and material

Corrosion of embedded steel

Loss of strength and modulus

Elevated temperature

Irradiation
Miscellaneous:
Cracking, distortion, increase in component Settlement

stress

Loss of fracture toughness

Strain aging of carbon steel

Reduction in design margin

Loss of prestress

Loss of material

Corrosion of steel piles

Corrosion of tendons

Cask Internals:

Loss of material

Corrosion, boric acid corrosion

Change in dimension

Creep

Wall thinning

Erosion, corrosion

Crack initiation and growth

Stress-corrosion cracking

Loss of fracture toughness

Neutron irradiation embrittlement

Thermal embrittlement

Loss of preload

Stress relaxation

Attrition

Wear
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Appendix B

Status and Disposition of Aging Conditions

SSC Aging Management Program Aging Management Activity
DSC Remote visual inspection of DSC in HSM Results pending publication of technical
16 performed in 2012. report.
AMR is on-going. Results pending publication of EDF.
HSM Annual concrete surface monitoring Results pending publication of RPT-1193.
program as recommended and/or
documented in EDF-8465, EDF-8903, EDF-
9565, and EDF-9897.
Repair of deteriorated concrete and cracks Injected resin into cracks (FDC 7803, WO
as necessary recommended in EDF-8465, 636977).
EDF-8903, and
EDF-9516.
Protection against water intrusion Filled bolt hole voids with polyurethane
recommended in EDF-8465 including foam and gasket cover (FDC 6797, WO
sealing and eliminating bolt hole voids 627046).
(EDF-9516) and application of surface Installed stainless steel protective covers
sealer (EDF-9516). over bolt hole voids (FDC 7682, WO
635917).
Applied surface sealer (FDC 7901, WO
637273).
Nondestructive examination recommended | Evaluated condition of concrete (WO
in EDF-8903. 623556, WO 624131, WIJE Report
2008.1917).
Remote visual inspection of HSM 15 and 16 | Results pending publication of technical
performed in 2012. report.
AMR is on-going. Results pending publication of EDF.
DSC Remote visual inspection of DSC Support Results pending publication of technical
Support Structure in HSM 16 performed in 2012. report.
Structure AMR is on-going. Results pending publication of EDF.
End Module | Annual inspection recommended and No cracking in excess of ACI 349.3R first-
Shield Wall | performed (RPT-1170). tier criteria observed, no efflorescence

observed, grout intact and in good
condition, significant spalling at base
exceeding ACI 349.3R second-tier criteria
observed, surface sealant did not pass
water bead test, and minor cracking
observed in coil insert holes.

Coil insert holes filled with silicone sealant
(FDC 8636, WO 642973).

Evaluation and testing of adequacy of
surface sealer recommended in RPT-1170.

Results pending publication.

Evaluation of repair options for spalling
recommended in RPT-1170.

Results pending publication.

AMR is on-going.

Results pending publication of EDF.
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SSC Aging Management Program Aging Management Activity
DSC Basket | AMR is on-going. Results pending publication of EDF.
Assembly
DSC Remote visual inspection of DSC Overpack | Results pending publication of technical
Overpack in HSM 15 performed in 2012, report.

AMR is on-going. Results pending publication of EDF.

DSC Remote visual inspection of DSC Overpack | Results pending publication of technical
Overpack Support Structure in HSM 15 performed in | report.
Support 2012,
Structure AMR is on-going. Results pending publication of EDF.
TM™MI-2 AMR is on-going. Results pending publication of EDF.
Defueling
Canister
TMI-2 Core | AMR is on-going. Results pending publication of EDF.
Debris
Base Mat Annual inspection and nondestructive Results pending publication of RPT-1193.

examination recommended in EDF-8903
and EDF-9897.

Application of surface sealer recommended
in EDF-9516.

Sealed and repaired cracks (WO 636531).




