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1.1 INTRODUCTION
(NUREG-1927, Section 1.4.3 and Section 1.4.5)

The United States Department of Energy Idaho Operations Office (DOE-ID) has prepared this
License Renewal Application (LRA) for the Three Mile Island Unit 2 (TMI-2) Independent Spent
Fuel Storage Installation (ISFSI). As outlined in Section 1.2.1, DOE-ID has prepared this LRA in
accordance with the applicable requirements in title 10 of the U.S. Code of Federal Regulations
(CFR),10 CFR 72 [1.4.2] and the guidance contained in Nuclear Regulatory Commission (NRC)
Technical Report (NUREG-1927) [1.4.4] and Nuclear Energy Institute (NEI) guidance document
(NEI 14-03) [1.4.5]. This application supports license renewal for an additional 20-year period
beyond the end of the current license term of Special Nuclear Materials (SNM) License Number
SNM-2508, (Docket No. 72-20) [1.4.1]. The original 20-year license will expire on March 19, 2019
and, in accordance with 10 CFR 72.42(b), this LRA is being submitted at least 2 years prior to this
date. This LRA includes the general and technical supporting information required for license
renewal pursuant to 10 CFR 72.42. Also, in conjunction with this LRA and pursuant to 10 CFR
72.34 and 10 CFR 51.60(a) [1.4.3], DOE-ID has prepared and is submitting a separate supplemental
Environmental Report (ER).

The TMI-2 ISFSI is authorized to receive, acquire, possess, and store TMI-2 core and core handling
debris. The TMI-2 ISFSI is located at DOE’s Idaho Site' within the perimeter of the Idaho Nuclear
Technology and Engineering Center (INTEC) in Scoville, Idaho. The original ISFSI license
application was submitted by DOE-ID, including a Safety Analysis Report (SAR) on October 31,
1996 [1.4.33], with the original SNM-2508 license being issued on March 19, 1999 [1.4.19]. A Final
Safety Analysis Report (FSAR) [1.4.6] was issued shortly thereafter and has been maintained in
accordance with 10 CFR 72.70 since. The TMI-2 ISFSI license has been amended four times since
initial issuance.

1.1.1 Name/Address of Applicant
(NUREG-1927, Section 1.4.1)

Department of Energy
Idaho Operations Office
1955 Fremont Avenue
Idaho Falls, ID 83415

1.1.2 Description of Applicant
(NUREG-1927, Section 1.4.1)

DOE-ID is the organization responsible for TMI-2 ISFSI activities authorized by License
SNM-2508 [1.4.1]. In support of the DOE-ID Idaho Cleanup Project (ICP), DOE-ID retains overall
responsibility for managing Spent Nuclear Fuel (SNF) storage facilities and licenses under NRC
regulations and is the licensee for the TMI-2 ISFSI. During the license renewal term or Period of
Extended Operation (PEO), DOE-ID will continue to retain overall responsibility for ISFSI
activities to ensure the overall protection of the health and safety of the public, the workers, and the
environment.

" DOE’s Idaho Site is also commonly and formerly referred to as the Idaho National Laboratory (INL) Site, the Idaho National
Engineering Laboratory (INEL) Site, and the Idaho National Environmental and Engineering Laboratory (INEEL) Site.
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1.1.3 Delegations of Authority and Assignment of Responsibilities
(NUREG-1927, Section 1.4.1)

DOE-ID submitted a License Amendment Request (LAR) to the NRC on September 8, 2016 to
modify the delegation of authority for the TMI-2 ISFSI [1.4.44] from that specified in Condition 11
of Materials License SNM-2508 [1.4.1]. Upon approval of this LAR and issuance of Amendment 5
to the TMI-2 ISFSI license SNM-2508 [1.4.1], the Deputy Manager for Idaho Cleanup Project
(ICP), Office of Environmental Management (EM) will be the DOE representative with overall
responsibility for compliance with the TMI-2 ISFSI license. The DOE-ID (EM) TMI-2 Facility
Director remains responsible for compliance oversight of TMI-2 ISFSI operations. Ultimately,
DOE retains responsibility for the safe operation of the TMI-2 ISFSI and compliance with all
license conditions.

DOE-ID has several prime contractors that support ongoing activities at the Idaho site. As of
April 01, 2016, the NRC Licensed Facilities (NLF) contractor and its associated subcontractors
carry out the management, operation, and oversight of the TMI-2 ISFSI facility. The NLF
contractor is Spectra Tech, Inc. (STI) [1.4.45]. Other DOE-ID prime contractors include, but are
not limited to, Fluor-Idaho and Battelle Energy Alliance LLC (BEA). The NLF contractor
interfaces with these other site contractors through interface agreements.

The NLF contractor is the contractually delegated authority for management and operation of the
TMI-2 ISFSI. In addition, the NLF contractor is contractually assigned responsibility for
compliance with license requirements and applicable regulations. The NLF contractor is provided
with management and staff for routine operations and maintenance. The NLF contractor
responsibilities include, but are not limited to: operations, physical security, general infrastructure
(including utilities and communication services), maintenance and execution of key programs,
emergency management, Quality Assurance (QA), radiation protection, waste management,
safeguards and security, information management, records management, property management,
training, radiological environmental monitoring, aging management, and support for information
requests.
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1.2 APPLICATION FORMAT AND CONTENT

Information contained in Chapter 1 includes:

Summary of the application, including Applicant Name, Address, and Description of
Responsibilities (Section 1.1)

Formatting and content of the application along with a regulatory compliance matrix
(Section 1.2)

A general background description of the TMI-2 ISFSI site, facility, licensing history, financial
assurances and granted licensing exemptions (Section 1.3)

A list of the references for Chapter 1 (Section 1.4)

Note: Throughout this LRA, references are cited within brackets to circumvent any confusion
between referenced materials and other information.

1.2.1 Regulations and Regulatory Guidance

The format and content of the application are based on:

10 CFR Part 72, “Licensing Requirements for the Independent Storage of Spent Nuclear Fuel,
High-Level Radioactive Waste, and Reactor-Related Greater Than Class C Waste” [1.4.2]

NUREG-1927, Revision 1, “Standard Review Plan for Renewal of Spent Fuel Dry Cask
Storage System Licenses and Certificates of Compliance (CoC)” [1.4.4]

NEI 14-03, Revision 2, “Format, Content and Implementation Guidance for Dry Cask Storage
Operations-Based Aging Management” [1.4.5]

10 CFR Part 51, “Environmental Protection Regulations for Domestic Licensing and Related
Regulatory Functions” [1.4.3]

A regulatory compliance matrix for the LRA is included in Table 1-1.

1.2.2 Design Bases
(NUREG-1927, Section 1.4.4)

As required by 10 CFR 72.70, this LRA includes design bases information as documented in the most
recently Updated FSAR (UFSAR) as defined and described in Section 1.2.2.1. Consistent with
NUREG-1927 [1.4.4], this LRA is based “on the continuation of the approved design bases
throughout the period of extended operation”. The existing design bases consist primarily of the
following:

TMI-2 License Number SNM-2508, Amendment 4 and Technical Specifications (TS),
[1.4.1], along with the license exemptions indicated in Condition 12 of the Materials License

United States Department of Energy, “Safety Analysis Report for INEEL Three Mile Island
Unit 2 Independent Spent Fuel Storage Installation, ” Docket No. 72-20, 3/31/1999, as
updated [1.4.6]

Note: Approved exemptions from the regulations are discussed in context of license renewal
in Section 1.3.4

Docketed Licensing Correspondence, as referenced in context of LRA
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1.2.2.1 UFSAR Description

The ISFSI UFSAR is the approved design bases as retained by DOE-ID, and is identified in License
Condition 9 of the Amendment 4 approval letter dated June 30, 2005 [1.4.1]. The TMI-2 ISFSI
UFSAR is updated on a biennial basis in accordance with 10 CFR 72.70(c)(6), and incorporates any
amendments or other administrative updates that were approved and became effective during the
previous 24 months. The SAR identified in Condition 9 of Amendment 4 builds upon the initial
approved application (Amendment 0 FSAR) [1.4.16], three subsequently approved amendment
updates to the FSAR (Amendment 1 through Amendment 3) and biennial updates to the FSAR
[1.4.7]-[1.4.14]. A summary description of the contents of each amendment is provided in Section
1.3.3. Ofnote, the UFSAR incorporates any conditions of approved amendments as may be
contained in the applicable Safety Evaluation Reports (SERs) [1.4.17] through [1.4.19]. The 2011
biennial update to the FSAR is the “most recently updated FSAR " [1.4.12]. Attached to that 2011
biennial update were some updates to Chapter 9 of the FSAR. Therefore, throughout this LRA, the
2011 biennial update letter is referred to as the UFSAR reference.

1.2.2.2  Unique Features of the TMI-2 ISFSI

The TMI-2 ISFSI is unique compared to other ISFSIs in several ways that are germane to the renewal
of the license in general, and aging management in particular. The TMI-2 ISFSI features listed below
are important to understand while reviewing this LRA. This list is qualitative in nature, with specific
details identified either in the UFSAR [1.4.12] or within the body of this LRA.

1. The TMI-2 reactor achieved initial criticality approximately one year before the March
1979 accident (Page 7 of [1.4.23]). On December 30, 1978, three months before the
accident, the TMI-2 reactor went into commercial operation. Therefore, the burnup of the
TMI-2 core debris is very low (approximately an order of magnitude below typical SNF).

2. The material stored at the TMI-2 ISFSI is limited to the TMI-2 core debris materials from
the TMI-2 accident, as specified by conditions in the TMI-2 ISFSI License. This material
was transferred to the ISFSI in a single campaign that concluded in 2001. Without an
amendment to the license, no additional material is authorized for addition to the ISFSI.
There are no plans for such an amendment.

3. Based on the 1979 accident timeframe, the cooling time on the TMI-2 core debris material
will be approximately 40 years at the start of the PEO. Given the very low burnup and
very long cooling time, the result is a very low radiation source term and decay heat at the
start of the PEO, which will continue to decrease during the PEO.

4. The TMI-2 ISFSI is located in a high elevation, arid, non-marine environment that is
isolated from industrial pollution sources, thus lending itself as a location with very low
potential for customary degradative and corrosive effects.

5. The original design life of the TMI-2 ISFSI, including the Dry Storage System (DSS) is 50
years. This 50-year design basis period bounds the requested 20-year license term
extension and the original 20-year initial licensing timeframe. Thus, the Structures,
Systems, and Components (SSCs) at the TMI-2 ISFSI have already been designed and
analyzed to perform their intended functions throughout the PEO, with an additional 10
years of design margin.

6. The TMI-2 core debris is stored in stainless steel, "4-in. thick shell cylindrical TMI-2
Canisters which are a much more rigid structural boundary than typical SNF cladding,
lending itself to the robustness of the DSS design for all intended functions.
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7.  The TMI-2 Canisters in turn are stored in Dry Shielded Canisters (DSCs) in like fashion to
other Nutech Horizontal Modular Storage (NUHOMS®) System DSCs. However, the
DSCs used at the TMI-2 ISFSI have two unique design features compared with other
NUHOMS® DSCs: 1) the TMI-2 DSCs are fabricated from coated carbon steel, and 2) are
vented to the inside space of the Horizontal Storage Module (HSM) via High Efficiency
Particulate Air (HEPA) filters. As such, the carbon steel design is primarily susceptible to
non-catastrophic general corrosion that is routinely monitored, eliminating any prospect for
Chloride-Induced Stress Corrosion Cracking (CISCC) that is a potential concern for
stainless steel DSCs used in the commercial industry.

8. The TMI-2 ISFSI is located in the central portion of DOE’s Idaho Site, access to which is
controlled by DOE-ID. DOE’s Idaho Site is a very large tract of land, providing a large
controlled area boundary, far removed from the public (including even small population
centers), thus providing large margins on regulatory dose limits. In addition, the TMI-2
ISFSI is located in a fenced, controlled access pad, which itself is located in a controlled
access area of DOE’s Idaho Site (i.e., the INTEC facility). Most of the surrounding
buildings within INTEC have been decommissioned and removed, leaving a very small
work force. The isolation, combined with 40-year-old, low burn up TMI-2 core debris
with, heavily shielded HSMs, keeps the radiation risks exceptionally low.

1.2.3 Material Incorporated by Reference
(NUREG-1927, Section 1.4.4)

DOE-ID’s intention is to make this LRA a stand-alone document. This LRA references several other
documents related to renewal of the TMI-2 ISFSI, including other LRAs. However, none of these
references are considered material “incorporated by reference” as defined by 10 CFR 72.42(b)
[1.4.2]. As stated, these references consist of a review of applicable ISFSI LRAs with corresponding
SSCs, corresponding Aging Management Reviews (AMRs) or corresponding Aging Management
Activities (AMAs). Where used, such LRAs and other references are clearly referenced in this LRA.

1.2.4 LRA Content Summary
(NUREG-1927, Section 1.3, Section 1.4.4 and Section 2.3)

Information contained in the remaining chapters and attachments includes:

Scoping Evaluation: Section 2.2 of Chapter 2 provides a description of the methodology used to
identify the SSCs of the TMI-2 ISFSI that are within the scope of the renewal. This methodology is
based on the two-step process described in NUREG-1927 [1.4.4]. Section 2.3 also provides a
summary of the results of the scoping evaluation.

Aging Management Review (AMR): Section 3.3 of Chapter 3 provides the methodology used for the
AMR of the TMI-2 ISFSI, based on the guidance provided in NUREG-1927 [1.4.4]. The AMR
documented in Section 3.3.1 identifies the materials and environments for those SSCs and associated
subcomponents determined to be within the renewal scope of Chapter 2. This is accomplished by
reviewing the drawings and the design bases included in the FSAR, [1.4.6] as updated. Once the SSC
material/environment combinations are determined, potential aging effects and associated aging
mechanisms requiring management are identified and evaluated based on engineering literature,
related industry research information, and existing Operating Experience (OE).
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Section 3.2 of Chapter 3 provides a summary of this OE for the TMI-2 ISFSI. This portion of the
LRA describes the pre-application inspections verifying the condition of the ISFSI components and
related subcomponent SSCs. As summarized in Section 3.3.2, the information gleaned from this OE
is used in part to identify potential aging effects and associated aging mechanisms that require
management. After potential aging effects are identified, it is determined whether they can be
addressed by a Time-Limited Aging Analysis (TLAA) or other aging evaluation, or will require an
Aging Management Program (AMP). If a TLAA does not adequately manage the identified aging
effect on an in-scope SSC for the PEO, the affected SSC is included in an AMP. The AMP is
designed to ensure that no identified aging effect results in a loss of intended design function of the
in-scope SSCs for the PEO. In addition, per the guidance in NUREG-1927, Section 3.5, other
supplemental evaluations may be included as part of the TLAA appendices or aging effects
discussions in the AMR either to justify the proposed attributes of an AMP or to justify the exclusion
of an aging mechanism/effect or SSC subcomponent from the scope of an AMP [1.4.4]. Section
3.3.3 of Chapter 3 summarizes the AMAs implemented to handle the applicable aging effects and
mechanisms identified.

Tollgate Assessments: In addition, consistent with Appendix A of the NEI 14-03 supplemental
guidance [1.4.5], Section 3.9 of Chapter 3 regarding “Tollgates ” is included with this LRA and
describes the proposed tollgates for the TMI-2 ISFSI. As described in [1.4.5], tollgates may be
included in the renewed site-specific license and associated UFSAR for performance by DOE-ID.
Tollgates document an assessment of the aggregate impact of aging-related OE, research, monitoring,
and inspections at specific points in time during the PEO.

Appendices:
- Appendix A: Aging Management Programs (AMPs)

e Appendix Al: Dry Shielded Canister AMP

e Appendix A2: Horizontal Storage Module AMP

e Appendix A3: Transfer Cask Aging Management

e Appendix A4: TMI-2 Canister Aging Management
- Appendix B: Time-Limited Aging Analyses (TLAAs)

Subsequent to approval of the LRA, the FSAR will be updated to add any aging management and
renewal-related changes.

The recommended FSAR changes for the TMI-2 ISFSI renewal are shown in:
- Appendix C: FSAR Supplement and Changes
The recommended TS changes for the TMI-2 ISFSI renewal are shown in:

- Appendix D: Proposed License/Technical Specification Changes
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Table 1-1: Regulatory Compliance Cross-Reference Matrix

Renewal Application Section
Number and Heading

NUREG-1927 Section
Number and Heading

10 CFR 72
Requirement

CHAPTER 1. GENERAL INFORMATION

1.1 INTRODUCTION

1.4.3 Environmental Report, 1.4.5 Timely Renewal

§72.2, 72.34, 72.42

Responsibilities

1.1.1 ~ Name/Address of Applicant 1.4.1 General Information §72.22(a),(b)
1.1.2  Description of Applicant 1.4.1 General Information §72.22(c),(d)
1.1.3  Delegations of Authority and Assignment of 1.4.1 General Information §72.22(d)(5)

1.2 APPLICATION FORMAT AND CONTENT

1.2.1  Regulations and Regulatory Guidance

1.2.2  Design Bases & 1.2.2.1 UFSAR Description

1.4.4 Application Content

§72.2, 72.48(d), 72.70(c)(6)

1.2.3  Material Incorporated by Reference

1.4.4 Application Content

1.2.4  LRA Content Summary

1.3 Regulatory Requirements, 1.4.4 Application Content,
2.3 Regulatory Requirements

1.3 FACILITY DESCRIPTION/BACKGROUND

§72.24(b)

1.3.1  Facility Design Summary

§72.24(b)

1.3.2 Financial Assurances

1.4.2 Financial Information

§72.22(e), 72.30(c)

1.3.3  License Amendment History and Aging Management
Implications

1.4.4 Application Content

1.3.4  Granted License Exemptions and Aging Management
Implications

1.4.4 Application Content

1.3.5 10 CFR 72.48 Evaluations and Aging Management
Implications

1.4.4 Application Content

CHAPTER 2. SCOPING EVALUATION

2.1 SCOPING INTRODUCTION

2.1 Review Objective

2.2 SCOPING EVALUATION PROCESS AND
METHODOLOGY

2.2 Areas of Review, 2.4.1 Scoping Process

§72.24(g), 72.42(b)

2.2.1  Scoping Methodology

2.4.1 Scoping Process

§72.24(g), 72.42(b)

23 RESULTS OF SCOPING EVALUATION

2.4.2 SSCs Within the Scope of License Renewal,

2.4.2.1 Scoping of Fuel Assemblies,

2.4.2.2 Scoping of SSCs Depending on Individual Design
Bases,

2.4.3 SSCs Not Within the Scope of License Renewal

§72.3, 72.24(b),(c),(d),(2), 72.120,
72.122, 72.124, 72.126, 72.128
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Table 1-1: Regulatory Compliance Cross-Reference Matrix
Renewal Application Section NUREG-1927 Section 10 CFR 72
Number and Heading Number and Heading Requirement
2.3.1  Description of TMI-2 ISFSI SSCs 2.4.1 Scoping Process §72.24(g), 72.42(b)
2.2 Areas of Review, 2.4.1 Scoping Process, §72.3, 72.42(b), 72.24(b),(c),(d),(g),
2.3.2  SSCs within Scope of License Renewal 2.4.2 SSCs Within the Scope of License Renewal, 72.120, 72.122, 72.124, 72.126,
2.4.2.1 Scoping of Fuel Assemblies 72.128
2.2 Areas of Review, 2.4.1 Scoping Process, §72.42(b), 72.24(b),(c),(d),(g),
2.3.3  SSCs not within the Scope of License Renewal 2.4.3 SSCs Not Within the Scope of License Renewal, 72.120, 72.122, 72.124, 72.126,
2.4.2.1 Scoping of Fuel Assemblies 72.128
CHAPTER 3. AGING MANAGEMENT REVIEW - ---
3.1 INTRODUCTION 3.2 Areas of Review ---
3.4.1.1 Identification of Materials and Environments,
32 OPERATING EXPERIENCE REVIEW 3.4.1.2 Identification of Aging Mechanisms and Effects o
3.2.1  Operating Experience Review Process 3.6.1.10 Operating Experience ---
3.2.2  TMI-2 ISFSI Operating Experience 3.6.1.10 Operating Experience —
3.4.1.1 Identification of Materials and Environments,
3.2.3  Pre-Application Inspections 3.4.1.2 Identification of Aging Mechanisms and Effects -
3.6.1.10 Operating Experience/Pre-Application Inspections
3.2.4  Generic Industry Experience 3.6.1.10 Operating Experience ---
33 AGING MANAGEMENT REVIEW
METHODOLOGY
. . . . 3.2 Areas of Review,
3.3.1 Identification of Materials and Environments 3.4.1.1 Identification of Materials and Environments o
§72.24(d), 72.104(a), 72.106(b),
. . . . 3.2 Areas of Review, 72.124, 72.120(a)(d), 72.158,
3.3.2 Identification of Aging Effects Requiring Management 3.4.1.2 Identification of Aging Mechanisms and Effects 72.122(a),(b),(€),()(D,(0)(3).(D),
72.126, 72.162, 72.164
3.2 Areas of Review, 3.4.1.3 Aging Management Activities,
3.3.3  Identification of the Activities Required to Manage the 3.5 Time-Limited Aging Analyses, §72.3,72.42(a)
Effects of Aging 3.6 Aging Management Program T
34 AMR RESULTS — DSC -—- -
3.4.1  Description of DSC - -
. 3.2 Areas of Review,
342 DSC Materials Evaluated 3.4.1.1 Identification of Materials and Environments o
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Table 1-1: Regulatory Compliance Cross-Reference Matrix
Renewal Application Section NUREG-1927 Section 10 CFR 72
Number and Heading Number and Heading Requirement
. 3.2 Areas of Review,
343 Environments for the DSC 3.4.1.1 Identification of Materials and Environments o
§72.24(d), 72.104(a), 72.106(b),
. 3.2 Areas of Review, 72.124,72.120(a)(d), 72.158,
344 DSC Aging Effects 3.4.1.2 Identification of Aging Mechanisms and Effects 72.122(a) (b)), (h)(1),(h)(5),(1),
72.126, 72.162, 72.164
345  Aging Management Activities for DSCs 3.2 Areas of Review, 3.4.1.3 Aging Management Activities §72.3,72.42(a)
3.5 AMR RESULTS — HSM --- ---
3.5.1  Description of HSM - -
. 3.2 Areas of Review,
3.3.2 HSM Materials Evaluated 3.4.1.1 Identification of Materials and Environments o
. 3.2 Areas of Review,
3.3.3 Environments for the HSM 3.4.1.1 Identification of Materials and Environments o
§72.24(d), 72.104(a), 72.106(b),
. 3.2 Areas of Review, 72.124,72.120(a)(d), 72.158,
3.5.4  HSM Aging Effects 3.4.1.2 Identification of Aging Mechanisms and Effects 72.122(a), (b)), (h)(1),(h)(5),(1),
72.126, 72.162, 72.164
3.5.5 Aging Management Activities for HSMs 3.2 Areas of Review, 3.4.1.3 Aging Management Activities §72.3,72.42(a)
3.6 AMR RESULTS — TRANSFER CASK --- ---
3.7 AMR RESULTS — BASEMAT AND APPROACH SLAB |--- ---
3.7.1  Description of Basemat and Approach Slab - -
. 3.2 Areas of Review,
3.7.2. Basemat and Approach Slab Materials Evaluated 3.4.1.1 Identification of Materials and Environments o
. 3.2 Areas of Review,
3.7.3 Environments for the Basemat and Approach Slab 3.4.1.1 Identification of Materials and Environments o
§72.24(d), 72.104(a), 72.106(b),
. 3.2 Areas of Review, 72.124, 72.120(a)(d), 72.158,
3.7.4  Basematand Approach Slab Aging Effects 3.4.1.2 Identification of Aging Mechanisms and Effects 72.122(a),(b),(€),()(D,(0)(3).(D),
72.126,72.162,72.164
3.7.5  Aging Management Activities for Basemat and Approach Slab 3.2 Areas of Review, 3.4.1.3 Aging Management Activities §72.3,72.42(a)
3.8 AMR RESULTS — TMI-2 CANISTER --- ---
3.8.1  Description of TMI-2 Canister - -
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Table 1-1: Regulatory Compliance Cross-Reference Matrix
Renewal Application Section NUREG-1927 Section 10 CFR 72
Number and Heading Number and Heading Requirement

382 TMI-2 Canister Materials Evaluated

3.2 Areas of Review,
3.4.1.1 Identification of Materials and Environments

383 Environments for TMI-2 Canisters

3.2 Areas of Review,
3.4.1.1 Identification of Materials and Environments

3.84  TMI-2 Canister Aging Effects

3.2 Areas of Review,
3.4.1.2 Identification of Aging Mechanisms and Effects

§72.24(d), 72.104(a), 72.106(b),
72.124, 72.120(a)(d), 72.158,

72.122(a),(b),(¢),()(1),(0)(5),(D),
72.126,72.162, 72.164

3.8.5  Aging Management Activities for TMI-2 Canisters

3.2 Areas of Review, 3.4.1.3 Aging Management Activities

§72.3,72.42(a)

3.9 PERIODIC TOLLGATE ASSESSMENTS

3.6.1.10 Operating Experience/Learning AMPs

Appendix A: Aging Management Programs (AMPs)

Appendix Al: Dry Shielded Canister AMPs

Appendix A2: Horizontal Storage Module AMPs

Appendix A3: Transfer Cask AMPs

Appendix A4: TMI-2 Canister AMPs

3.6 Aging Management Program, 3.6.1 Review Guidance,
3.6.3 Implementation of AMP(s)

§72.82(d), 72.126,
72.122(f),(h)(4),(i), 72.128(a),
72.158, 72.162, 72.164, 72.170,
72.168(a), 72.172

Appendix B: Time-Limited Aging Analyses (TLAAS)

3.5 Time-Limited Aging Analyses

§72.24(d), 72.104(a), 72.106(b),
72.120(a)(d), 72.122(a),(b),(c),(D),

(h)(1),(h)(4),(h)(5),(1),(1), 72.124,
72.126, 72.128(a), 72.170

Appendix C: FSAR Supplement and Changes

Figure 3-1,

3.6.1.9 Administrative Controls,

1.4.4 Application Content,

1.4.7 Terms, Conditions, and Specifications for Specific
Licenses and CoCs in the Period of Extended Operation

Appendix D: Proposed License/Technical Specification Changes

1.4.4 Application Content,
1.4.7 Terms, Conditions, and Specifications for Specific
Licenses and CoCs in the Period of Extended Operation
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1.3 FACILITY DESCRIPTION/BACKGROUND

Subsequent to the March 1979 accident at the TMI-2 Nuclear Power Station, in March 1982,
Congress mandated that the DOE accept the entire TMI-2 damaged core for research, development,
and storage at a DOE facility [1.4.26]. DOE selected DOE’s Idaho Site to perform the TMI-2 core
debris investigations. Defueling of the TMI-2 reactor began in October 1985 and was completed in
January 1990. The TMI-2 core and associated core handling debris were shipped from the TMI-2
Nuclear Power Station to DOE’s Idaho Site from the period July 1986 until April 1990 and received,
examined, and stored at the Test Area North (TAN) TAN-607 hot shop and fuel storage pool. Since
the TAN Hot Shop was scheduled for decommissioning, DOE selected dry storage of the TMI-2
Canisters as the interim storage approach.

It should be noted that of the estimated 306,653 pounds of damaged fuel materials shipped from
TMI-2 to DOE’s Idaho Site, an estimated 7,936 pounds was from “non-core material” (i.e., core-
handling debris) [1.4.42]. According to a summary of shipments from TMI-2, this non-core material
consisted of core baskets and casings (4,260 pounds), drill strings, debris buckets and diatomaceous
earth [1.4.42]. Therefore, the term “core debris” as used in the LRA is considered synonymous with
any of the contents of the TMI-2 Canisters, including “core handling debris.”

In March of 1999, the NRC licensed the TMI-2 ISFSI pursuant to 10 CFR 72 for authorization to
receive, possess, store, and transfer the TMI-2 SNF core debris, resulting from the 1979 TMI-2
accident, for a 20-year term. The first TMI-2 core debris transfer from TAN to the ISFSI was
completed in March 1999. Nine additional transfers were completed during 2000. The remaining 19
transfers were completed during 2001, with the last one completed in April 2001 (See Table 1-2)
[1.4.43].

The TMI-2 ISFSI uses a modified NUHOMS® SNF storage system, designated NUHOMS®-12T, for
storage of the TMI-2 core debris within TMI-2 Canisters. The TMI-2 ISFSI design is largely based
on the Standardized NUHOMS® dry storage HSMs, including for the DSCs, the NUHOMS®-24P
DSC. The Standardized NUHOMS® spent fuel storage system has an extensive licensing and
technical basis. On November 4, 2014, the Standardized NUHOMS® CoC was submitted for renewal
for a period of 40 years [1.4.28].

The foundation of the Standardized NUHOMS® design began with the original NUHOMS® Topical
Report in 1985 for storage of seven spent pressurized water reactor (PWR) fuel assemblies [1.4.22].
The NUHOMS® Topical Report was revised in 1988 to provide the generic design criteria and safety
analysis for the larger 24 spent PWR fuel assembly design designated as the NUHOMS®-24P
[1.4.24]. In 1995, the NRC issued CoC 72-1004 for the Standardized NUHOMS® design, expanding
to include the NUHOMS®-52B [1.4.21]. From this CoC, the June 1996 SAR for the Standardized
NUHOMS® design formed the historical foundation from which the NUHOMS®-12T spent fuel
storage system originated [1.4.24]. In particular, the NUHOMS®-12T spent fuel storage system was
adapted for TMI-2 Canister use. Instead of the 24 PWR SNF assemblies stored in the NUHOMS®-
24P DSC basket, the NUHOMS®-12T design was revised to accommodate an internal basket to hold
12 TMI-2 Canisters. Other NUHOMS®-12T key design distinctions from the Standardized
NUHOMS® include the use of zinc-rich primer-coated carbon steel SSCs, the lack of HSM
ventilation inlets/outlets, and the use of a vented and filtered DSC. These design details are described
in the TMI-2 UFSAR, and will be discussed in context of license renewal throughout the remainder
of this LRA.
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Table 1-2: Storage Systems Loaded at the TMI-2 ISFSI

DSC # HSM #*

LOAD DATE LOADED | DSCs DESIGNATED AS | HSMs DESIGNATED

SEQUENCE INTOHSM |DOEI2T-001 THROUGH | AS HSM-1 THROUGH

DOEI12T-029 HSM-30

1 3/31/99 2 16
2 7/10/00 3 17
3 10/14/00 4 20
4 10/27/00 5 22
5 11/6/00 11 24
6 11/19/00 8 27
7 11/29/00 10 28
8 12/7/00 9 21
9 12/16/00 7 26
10 12/21/00 13 25
11 1/4/01 16 23
12 1/11/01 18 19
13 1/19/01 14 30
14 1/26/01 17 14
15 2/2/01 15 13
16 2/10/01 19 12
17 2/15/01 12 11
18 2/20/01 6 10
19 2/26/01 25 9
20 3/5/01 20 18
21 3/12/01 21 8
22 3/20/01 22 7
23 3/27/01 23 6
24 3/31/01 24 5
25 4/06/01 1 4
26 4/09/01 26 3
27 4/13/01 27 29
28 4/16/01 28 2
29 4/20/01 29 1

*Note: HSM-15 is not loaded with radioactive material and is considered a spare with an empty

DSC overpack housed inside.
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1.3.1 Facility Design Summary

The UFSAR describes the design bases for the TMI-2 ISFSI [1.4.6]. The following consolidated
summary is provided as background material to the LRA, and is meant as reference information
only.

The dry storage technology for the TMI-2 containerized core debris utilizes an adaptation of the
Standardized NUHOMS® system. There are notable differences between the TMI-2 core debris
contents of the DSS and commercial spent fuel assemblies stored in other Standardized NUHOMS®
DSSs. As shown in Figures 3.1-1, 3.1-2 and 3.1-3 of the UFSAR, TMI-2 core debris is canisterized
in “TMI-2 Canisters,” whereas commercial fuel is clad only, without any additional enclosure in
addition to the DSC itself. The cladding in typical SNF assemblies provides structural support to
ensure that the SNF pellets are maintained in a known geometric configuration. For the TMI-2
ISFSI, the TMI-2 Canisters provide this function, not the SNF cladding. As stated in Section 1.1.1 of
the UFSAR, the TMI-2 Canisters provide a much stronger structural element within the DSC basket,
as compared to commercial SNF assemblies [1.4.12].

The NUHOMS®-12T system provides for the horizontal, dry storage of canisterized TMI-2 core
debris in an HSM. The storage system SSCs for the NUHOMS®-12T consist of a reinforced
concrete HSM and a carbon steel DSC with an internal basket assembly which holds up to 12
stainless steel TMI-2 Canisters. As stated in Section 3.1 of the UFSAR, the design life of the DSC
and HSMs is 50 years, which can be extended to all TMI-2 ISFSI SSCs [1.4.6].

As shown in Figures 4.2-1 and 4.2-2 of the UFSAR, The HSM is a prefabricated, reinforced
concrete vault that is 10-ft 3-in. wide by 18-ft 2-in. long by 14-ft 6-in. high (nominal dimensions).
The HSM serves to provide shielding for the DSC to minimize the radiation dose rate from the
ISFSI and to transfer decay heat from the contents inside the DSC. The HSM is a low-profile
structure designed to withstand all normal and off-normal loads as well as loads potentially created
by earthquakes, tornado missiles, and other adverse natural phenomena. The HSM includes a steel
lined door that is removed for insertion and retrieval of the DSC and a rear door that provides
access to the DSC vent and purge ports (described further below). Unlike the Standardized
NUHOMS® design, the TMI-2 HSMs do not rely on internal natural convection cooling and are
not ventilated.

As shown in Figures 1.2-4 and 4.2-4 of the UFSAR, the NUHOMS®-12T DSC is a 67.19-in.
diameter, 163.5-in. long cylindrical carbon steel vessel used for the storage of up to 12 TMI-2
Canisters. The DSC is diametrically similar to the standard NUHOMS® system DSC, but is 23.5
inches shorter in length. The DSC shell is 5/8-in. thick with closure end plates forming a high
integrity steel welded pressure vessel, which provides confinement for the TMI-2 Canisters. The
principal material of construction for the NUHOMS®-12T DSC is carbon steel, primed and coated
with an inorganic, zinc-rich coating. All structural components of the DSC are fabricated from
this material.

UFSAR, Section 1.1.1 states the heat load for the TMI-2 Canister is considerably lower than that for
a commercial SNF assembly [1.4.12]. The decay heat of the TMI-2 core debris is rejected from the
TMI-2 Canisters to the DSC shell and to the HSM walls by radiant heat transfer. The heat is
conducted through the HSM walls and removed from the HSM outer surfaces by natural convection
and by radiant heat transfer to the ambient air. Under worst-case, extreme summer ambient
conditions, thermal calculations show that, unlike the commercially-used NUHOMS® Systems, no
convection cooling via HSM cooling air vents is required to remove the decay heat generated from
the TMI-2 core debris.
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The TMI-2 core debris inside the TMI-2 Canisters was originally treated as having the potential for
hydrogen gas generation due to radiolysis. Based on these considerations, the Standardized
NUHOMS® system was modified to accommodate such conditions. Specifically, the NUHOMS®-
12T DSC was modified to include venting of the DSC through HEPA grade filters during storage.
The vent system (using four, 2-in. diameter filters located in the vent port housing and one, 2-in.
diameter filter located in the purge port housing) allows for release of the hydrogen gas and allows
for monitoring, purging or both of the system during operation. The vent and purge ports may be
accessed via the HSM rear wall through a vented steel door.

The TMI-2 ISFSI design includes an extra HSM with a pre-installed DSC overpack in case a
challenged DSC needs to be moved for an unexpected (beyond design basis) reason.

The NUHOMS®-12T system used transfer equipment to move each DSC from the TAN facility
(where they were loaded with TMI-2 Canisters and readied for storage) to the HSMs where they are
stored. The transfer system included the transfer cask (TC), lifting slings, Hydraulic Ram System
(HRS), Transfer Trailer (TT), tractor for towing, cask transportation skid, and a Skid Positioning
System (SPS). Other than the lifting slings, the intention of the TC and other transfer equipment is to
allow retrieval of the DSCs. The NUHOMS®-12T DSCs can be moved using any NRC Part 72-
approved TC or an NRC 10 CFR 71 certified transportation system, however, as described below
only two TCs are certified in accordance with the UFSAR (See Section 1.3.2.1 of [1.4.6]).

At TAN, the transfer equipment SSCs interfaced with the TAN Hot Shop cask-handling crane.
Auxiliary equipment such as a Vacuum Drying System (VDS) and an Automated Welding System
(AWS) were also used to facilitate DSC loading, purging, and sealing operations at TAN.

The TMI-2 UFSAR provides the information necessary for moving DSCs using the transport-
certified MP-187 as a TC. In addition, Appendix E of the UFSAR provides the detailed information
necessary for moving DSCs using the 10 CFR 72 approved OS-197 TC. The major difference
between the two casks approaches is that the 10 CFR 72 approved OS-197 TC cannot be used for
transportation public roadways and, therefore, does not require impact limiters, evacuation and
helium backfill of the DSC, leak testing of the DSC closure weld, or installation of the vent/filter
housing transportation covers. Figure 1.3-1 and Figure E1.3-1 of the UFSAR shows a sketch for the
MP-187 and OS-197 TCs, respectively.

The HSM is installed on a load-bearing foundation, which consists of a reinforced concrete pad on a
subgrade suitable to support the loads (i.e., basemat). The approach slab is a reinforced concrete slab
that provides access and support to the DSC transfer system.

1.3.2 Financial Information
(NUREG-1927, Section 1.4.2)

Consistent with NUREG-1927, Section 1.4.2 [1.4.4]:

“The renewal application for a specific license contains the necessary documentation
regarding financial data, pursuant to 10 CFR 72.22(e), which shows that the specific
licensee can carry out the proposed activities for the requested duration....

In addition, the application should include a decommissioning funding plan that
identifies any changes in decommissioning costs and the extent of contamination,
pursuant to 10 CFR 72.30(c).”

As set forth in 10 CFR 72.22(e), DOE is not required to provide detailed financial information to
demonstrate its financial qualifications [1.4.2]. DOE requests, through the federal budget
appropriations process, the necessary funding for the operation and decommissioning of the TMI-2
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ISFSI. License Condition No. 15 for the TMI-2 ISFSI license (SNM-2508) addresses funding
[1.4.1].

Section 9.6.2 of the UFSAR discusses the cost of decommissioning as was outlined in the
“Conceptual Plan for Decommissioning,” Revision 0, included as an enclosure to the original TMI-2
ISFSI License Application [1.4.33]. Table 1 of the decommissioning plan contains cost estimates for
decommissioning the TMI-2 ISFSI. The DOE Office of Environmental Management has included
the TMI-2 ISFSI decommissioning program in its overall cost estimate for the Environmental
Management Program at DOE’s Idaho Site. With respect to decommissioning cost variances from
the original ISFSI planning, DOE-ID transmitted a letter in response to changes to 10 CFR 72.30, in
which the regulatory changes were published on June 7, 2011 [1.4.32]. In the letter, DOE-ID
indicated that the proposed TMI-2 decommissioning plan in the original TMI-2 license application
contains sufficient information on proposed future actions for the DOE to account for the life cycle
liability, including future decontamination and decommissioning costs for the TMI-2 ISFSI in the
federal budget planning process.

1.3.3 License History and Aging Management Implications
(NUREG-1927, Section 1.4.4)

Consistent with Section 1.4.4 of NUREG-1927 [1.4.4], changes to 10 CFR 72 specific licenses are to
be addressed in the LRA. Table 1-3 summarizes the original SNM-2508 license [1.4.39] history and
its relationship to the design bases. This table also includes the four approved license amendments
and one amendment request currently under NRC review. The remaining paragraphs in this section
describe each amendment, with a discussion of any impacts on license renewal, including aging
management information.

Table 1-3: TMI-2 ISFSI License History Summary

. SNM-250‘8. Approval L. Location of Supporting
License Revision Date Description Desien B ithin the FSAR
Number esign Bases within the
. Main FSAR Body and Appendices A
0 3/19/1999 Initial approval o store spent fuel at the TMI-2 through E, Technical Specifications
ISFSIL.
and Bases.
1 4/4/2001 |Changes to License Condition 6.B Materials License SNM-2508.
) 6/14/2001 Changes in the areas of Safeguards Contingency Technical Specifications.

(TS 5.5.4).

Changes in the areas of Safeguards Contingency
(TS 5.5.4), DSC Loading Requirements (TS 2.1.1
and TS 4.3), American Society of Mechanical

3 7/12/2001 |Engineers (ASME) Code Exceptions Technical Specifications.
(TS Table 4-1), TS Section 5.5 changes to conform
to 10 CFR 72.48 and 72.70 rule changes, and for
Radiation Protection (TS 3.2.1 and 3.2.2).

Chapter 4, “Installation Design,”
Changes ISFSI TS corrective actions if the 5-year |Chapter 7, “Radiation Protection,”

4 6/30/2005 leak test of the DSCs fails. Chapter 8, “Analysis of Design
Events,” Technical Specifications.
Modified TMI-2 license delegation of authority and [Chapter 9, “Conduct of Operations,”
To Be . . . « : »
5 Determined other organizational structure administrative Chapter 11, “Quality Assurance,

changes (currently under NRC review). Technical Specifications.
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Amendment 1
Description [1.4.17]:

Condition 6.B of original (Amendment 0) ISFSI materials license SNM-2508 identified the numbers
and types of TMI-2 Canisters containing the TMI-2 core debris, 265 TMI-2 Fuel Canisters, 12 TMI-2
Knockout Canisters, and 67 TMI-2 Filter Canisters [1.4.39]. DOE-ID performed a review of key
project and design bases documentation including the UFSAR and determined the combined quantity
of 344 TMI-2 Canisters was correct with the exception that three of the TMI-2 Fuel Canisters were
not loaded into the ISFSI and it was determined that the numbers of two of the types of TMI-2
Canisters were incorrect [1.4.40]. Specifically, (a) the number of TMI-2 Filter Canisters allowed in
the ISFSI is five TMI-2 Canisters greater than the actual number of TMI-2 Filter Canisters, and (b)
the number of TMI-2 Fuel Canisters allowed in the ISFSI is five TMI-2 Canisters less than the actual
number of TMI-2 Fuel Canisters.

The total number of TMI-2 Canisters loaded with core debris was 344, which includes 270 TMI-2
Fuel Canisters, 62 TMI-2 Filter Canisters, and 12 TMI-2 Knockout Canisters. However, three of the
TMI-2 Fuel Canisters contain TMI-2 core debris that is mounted in epoxy metallurgical material.
These three TMI-2 Fuel Canisters were not shipped to or stored at the TMI-2 ISFSI, but were placed
in temporary dry storage at the TAN site pending evaluation for future disposition. This resulted in a
total TMI-2 ISFSI facility loading of 341 TMI-2 Canisters containing 267 TMI-2 Fuel Canisters, 62
TMI-2 Filter Canisters, and 12 TMI-2 Knockout Canisters. This amendment of License Condition
6.B with the corrected numbers of TMI-2 Canister types stored in the ISFSI allowed DOE-ID to
finalize loading operations.

Aging Implication:

This change to license condition 6.B has no resulting impact on the aging activities or the assurance
of safety for the term of license renewal since it does not change the materials or environments of the
TMI-2 Canisters, but simply refers to a question regarding the quantity of TMI-2 Canisters. Of note,
in accordance with license condition 6.A and this license condition 6.B, DOE-ID is not authorized to
load any additional material at the ISFSI.

Amendment 2
Description [1.4.18]:

This amendment addressed TS changes to Section 5.5.4, “Physical Protection Plan.” In addition, this
amendment issued a new Safeguards Information (SGI) plan [1.4.38]. According to the SER for
Amendment #2:

“Technical Specification 5.5.4.a has been changed to reflect the date of May 24, 2001, that
submitted the final SGI plan in its entirety. Technical Specification 5.5.4 has also been
corrected to properly reference 10 CFR 72.186(b) instead of 10 CFR 72.186 when referring
to provisions under which the security plan may be amended without prior Commission
approval, and the paragraph numbering has also been corrected.”

Aging Implication:

This TS change entirely pertains to security-related matters. As such, it is specifically excluded from
the renewal review per Section 1.2 of NUREG-1927 [1.4.4].
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Amendment 3

Description [1.4.19]:

This amendment addressed TS changes. The five changes approved in this amendment are described
below and any aging implications outlined. Change number 5 was described in an April 2, 2001 LAR
[1.4.36] , while the other four were described in an October 4, 2000 LAR [1.4.34], with Change number 1
being revised by a May 11, 2001 and May 24, 2001 revision to the LAR [1.4.35],[1.4.38] and Change
number 2 being revised by a March 27, 2001 response to an Request for Additional Information (RAI)
[1.4.37].

1.

Safeguards Contingency (Change requests A and B)

TS 5.5.4.b was issued to deal specifically with the safeguards contingency plan submitted
pursuant to 10 CFR 72.184, Safeguards Contingency Plan. DOE-ID requested NRC approval of a
revised Safeguards Contingency Plan. DOE-ID had prepared a specific Safeguards Contingency
Plan for the TMI-2 ISFSI based on the requirements of 10 CFR 72.184 and

10 CFR 73, Appendix C. It was intended that the revised plan would replace the existing plan
from a March 9, 1999 submittal and be separate from the INTEC site-wide contingency plan.

A conforming change request to update the language of TS 5.5.4 was initiated in response to a
DOE-ID event report [1.4.34]. Per the original LAR language:

“Specifically, TS 5.5.4.b was issued to deal specifically with the safeguards
contingency plan submitted pursuant to 10 CFR 72.184, Safeguards Contingency
Plan. The DOE-ID staff did not realize that the contingency plan referenced in the
technical specification was not the same contingency plan attached to the TMI-2
ISF'SI Physical Protection Plan approved in paragraph (a) of TS 5.5.4. Instead,
paragraph (b) refers to a DOE-ID letter and several attachments used to
demonstrate the contingency planning performed for the Idaho National
Engineering and Environmental Laboratory (INEEL), upon which the TMI-2 ISFSI
is sited.”

The safety analysis, included with a modified LAR, indicated [1.4.35]:

“DOE has prepared a specific Safeguards Contingency Plan for NRC approval that
meets the requirements of 10 CFR 72.184 and 10 CFR Part 73, Appendix C. No
decrease in safety or security is presented by this change.”

Aging Implication:

This TS change entirely pertains to security-related matters. As such, it is specifically excluded
from the renewal review per Section 1.2 of NUREG-1927 [1.4.4]. Separately, this TS change and
related SGI plan issuance have no resulting impact on the aging activities or the assurance of the
SSCs intended functions for the PEO.

2. DSC Loading Requirements (Change requests C and D)

The change involved the wording of TS 2.1.1. Specifically, the phrasing of TS 2.1.1 "...the DSC
sealing and testing operations have been performed in accordance with detailed operating
procedures..." allowed the interpretation that notification and reporting pursuant to TS 2.2.2 and
TS 2.2.3 could be required for any deviation from the DSC sealing procedure. The third
paragraph from TS 2.1.1 where this language resided was removed in Amendment 3.
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Related to this issue was the concern that the design requirements in the third paragraph in TS
2.1.1 are not “Functional and Operating Limits ” (the title of Section 2 of the TS). Because TS
2.1.1 was revised to reflect standardized ISFSI TS, the design requirements found in the version
of TS 2.1.1 needed to be retained in a section of the TS appropriate for the content of the third
paragraph. As a result, a new TS 4.3, “TMI-2 Canister and DSC Preparation” paragraph was
added.

Of note, the initially proposed TS 2.1.1 amendment language would have allowed changes to the
contents under 10 CFR 72.48 [1.4.2], which would not have required prior NRC review. This
was the subject of an RAI issued by the NRC [1.4.15], which was resolved as part of DOE-ID
response to the RAI [1.4.37], correcting the problematic wording.

Aging Implication:

The new specification added to Section 4, Design Features, captured the intent of the third
paragraph requested for removal from TS 2.1.1. This new specification recognized the design
requirements for drying the TMI-2 Canisters, the design requirements for sealing, welding and
inspecting the DSC, and the design requirements for testing the DSC vent housing seals. The
traceability requirements for identifying which TMI-2 Canisters are located within each DSC and
HSM were also provided. None of the SSC design requirements were revised because of this
change. As aresult, this TS change has no resulting impact on the aging activities or the
assurance of DSS safety for the PEO.

3. ASME Code Exceptions (Change request E)

A clarification was requested to TS Table 4-1, ASME Code Exceptions. The request was an
editorial change to an existing exception desired to avoid confusion. The existing exception to
ASME Section NB-6000 previously stated in part:

“The DSC containment boundary is not pressure tested in accordance with NB-
6000 since the upper cover plate to shell, purge port and vent to top shield plug
welds are fabricated after fuel is loaded....”

The use of the word “fabricated” in the first sentence required clarification that the helium leak
tests by the fabricator could be interpreted to mean both the DSC supplier (responsible for
fabrication) and the DOE Idaho Site contractor responsible for final closure. Therefore, the NRC
approved the change of the word “fabricated” to “performed” because there was no helium leak
testing performed after DSC closure.

UFSAR, Chapter 5, describes helium leak testing for use of the MP-187 because it was
anticipated that the MP-187 CoC would require helium leak testing for loading operations. The
description of operation with the OS-197 TC in UFSAR, Appendix E, excludes mention of the
helium leak testing because there was no intention to rely on helium leak testing for on-site
transfers and storage. Rather, the DSC has a series of barriers to ensure the confinement of
radioactive materials as discussed in Section 3.3.2.1 of the UFSAR. In addition, the DSC
confinement boundary welds were examined in accordance with TS Section 4.2.1.3 requirements.
All of the TMI-2 DSCs were loaded using the OS-197 TC, which excluded the helium leak
testing as described above. In accordance with Section 5.1.2.3 of the UFSAR, no other Part 72
Helium leak testing would be required for future DSC retrieval operations.
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Aging Implication:

Since the change was an editorial change in operational procedures and execution, there is no
resulting impact on the aging activities or the assurance of DSS safety of in-scope SSCs for the
PEO.

4. Rule Changes to 72.48 and 72.70 (Change requests F and G)

Two changes were requested to conform to 1999 revised rule changes in Sections 10 CFR 72.48
and 10 CFR 72.70, including for FSAR update reporting frequency from 12 months to 24 months.
The changes were editorial changes to TS 5.5.1.d and 5.5.2.6 to correct outdated paragraph and
subparagraph references.

Aging Implication:

The changes were editorial in nature and have no impact on aging activities or the assurance of
DSS safety during the PEO.

5. Radiation Protection (Change request H)

A change to Limiting Condition for Operation (LCO) TS 3.2.1 and 3.2.2 [1.4.1] was requested to
allow for the inclusion of a neutron dose component within the limits provided. A change to the
limits was not requested, only that the "gamma” designator for the dose contributor be removed.
During loading of the ISFSI in December 2000, a DSC was placed in an HSM with a previously
unknown neutron source contained in one of the TMI-2 Canisters. DOE-ID evaluated the neutron
source in a 10 CFR 72.48 review and determined that the source was two Am-Be-Cm capsules
and that NRC review and approval was not required for the change. Although these LCOs only
placed limits on "gamma” contributions, internally, DOE-ID, as a conservative measure, had
stipulated that the LCO limits applied to all contributions of dose (both gamma and neutron).
Since the neutron sources contribute a portion of the doses observed, DOE-ID requested that the
word "gamma” be removed from LCOs 3.2.1 and 3.2.2.

Aging Implication:

Although these specific changes were editorial in nature and have no impact on aging activities or
the assurance of DSS safety during the PEO, the localized neutron source’s radiation effects over
the PEO is evaluated in Section 3.3.1.2.2.

Amendment 4
Description [1.4.20]:

The DSCs are vented through HEPA filters in the top covers that provide a diffusion path for
hydrogen potentially created by the TMI-2 core debris. The interfaces between the filter housing and
the DSC top cover plate are dual, concentric, metallic seals situated between polished surfaces on the
two SSCs. The vent housing seals are subject to LCO 3.1.1 [1.4.1], which specifies a maximum
allowable leak rate of 1 x 107 standard cm®/sec. Verification that the LCO is met by the seals is
determined by the performance of a leak test conducted every 5 years, in accordance with Surveillance
Requirement (SR) 3.1.1.1. If the leak test failed the SR, the previous TS required reseating or
replacing the seals to restore compliance with the LCO leak rate or removing the affected DSC from
the HSM and transporting the affected DSC to TAN or other appropriate facility for corrective
actions.
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Amendment 4 modified the LCO “Conditions” and “Required Actions” to remove the requirement to
transport the affected DSC to TAN or another facility if the seals could not be adequately repaired or
replaced to meet the LCO leakage limit. Required Action B was added to perform a monthly
contamination survey and submit a report to the NRC if the housing seal leak rate was not restored
within 7 days. Required Action C was also added to allow replacement of the dual, metallic seals
with dual, elastomeric seals. To date, no metallic seals have been replaced with elastomeric seals.

In support of the TS change justifications, Chapter 7 of the FSAR was updated in Section 7.4.1,
“Operational Dose Assessment” to compare the estimated collective occupational exposure between
reseating or replacing the seals and removing the DSC from the HSM and then placing it in overpack
HSM-15. In addition, the confinement safety consequences of leaking vent or purge port seals were
supported by an evaluation in FSAR Section 7.6.3, “Estimated Dose Equivalents” and Section 8.1.4,
“Storage with Leakage of Vent or Purge Port Seals.”

Aging Implication:

The Amendment 4 license request [1.4.29] discussed the safety consequence if the vent or purge
sealing surfaces failed to meet the leak rate specification. Section 8.1.4.2, “Confinement Analysis”
was added to the UFSAR indicating that for leaking or even missing double seals, “...the gaps
between the vent and purge filter housings and the DSC lid are so small that it would be difficult for
particulate radioactive material to pass through without significant motive force. The worst case
would be all the particulate radioactive material that could potentially be released from the DSC
during normal operation is released unfiltered through the leaking double metallic seals.”

A radiological evaluation of a complete radioactive particulate release was conducted as part of the
amendment, with no confinement credit taken for the seals. The total dose at DOE’s Idaho Site
boundary was calculated and incorporated into FSAR Section 8.1.4.3. The resulting accident dose at
DOE’s Idaho Site boundary was less than the10 CFR 72.106 [1.4.2] accident regulatory limit of 5
roentgen equivalent man (rem) and found to be acceptable by the NRC. Neither the vent/purge
sealing grooves, nor the seals themselves (whether metallic or elastomeric) perform a confinement
intended function. As a result, any postulated aging effects on those SSCs does not prevent
fulfillment of the DSC’s confinement function. However, LCO 3.1.1, SRs 3.1.1.1, and 3.1.1.2 [1.4.1]
require periodic leak testing of the dual metallic DSC vent/purge housing seals on a 5-year basis and
annually for the elastomeric seals. This aging monitoring activity already assures conformance with a
defense-in-depth confinement function provided by the seals. The aging implications related to the
UFSAR Section 8.1.4.2, “Confinement Analysis” also extends to other DSC SSCs that perform an
exclusive confinement function during the PEO. This is elaborated on in Section 3.4.4.4. Based on
the FSAR and TS changes resulting from this amendment, there are no other aging implications of this
license amendment.
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Amendment 5 (Pending)
Description [1.4.44]:

Condition 11 of the TMI-2 ISFSI license [1.4.1] specifies that the Secretary of Energy has delegated
the Manager, Department of Energy, Idaho Operations Office as the authorized representative to the
Secretary in all matters regarding this license. On September 8, 2016, DOE-ID submitted a LAR to
change the TMI-2 ISFSI license authorized DOE representative to the Deputy Manager for Idaho
Cleanup Project (ICP), Office of Environmental Management (EM) (Section 9.1.1 of [1.4.44]).
Conforming changes were also requested to TS 5.1.1 and 5.2.1.2.

This amendment request is currently under NRC review and the expectation is that that the NRC will
approve and issue it as Amendment 5 to the TMI-2 ISFSI license some time in 2017.

Aging Implication:

This is an administrative change and there are no aging implications associated with this license
amendment.

1.3.4 Granted License Exemptions and Aging Management Implications
(NUREG-1927, Section 1.4.4)

Section 1.4.4 of NUREG-1927 indicates that information pertaining to granted exemptions and their
implication to aging management are contained in the LRA [1.4.4]. The four exemptions listed below
are part of Condition 12 of the TMI-2 ISFSI License [1.4.1]. They are reviewed for any aging
implications on the LRA.

Exemption Condition 12a)

“Requirements of 10 CFR 72.102(f)(1) related to the specified seismic design criteria of 10
CFR Part 100, Appendix A.”

As stated in the NRC’s Finding of No Significant Impact (FONSI) [1.4.30]:

“On September 15, 1997, DOE-ID requested an exemption from the requirement of
10 CFR 72.102(f)(1) which stated: "For sites that have been evaluated under the
criteria of Appendix A of 10 CFR Part 100, the design earthquake (DE) must be
Equivalent to the safe shutdown earthquake (SSE) for a nuclear power plant.” In
this context, "DE" and "SSE" refer to the design peak ground acceleration (PGA),
with an appropriate response spectrum, caused by the largest credible earthquake.”

This deterministic analysis for the seismic hazard yielded a DE of 0.56g PGA. However, DOE-
ID requested to use a PGA of 0.36g, which was calculated using a risk-based model
(probabilistic) for seismic design of the ISFSI. DOE-ID was “concerned with designing low
risk facilities, such as an ISFSI, to the requirements of 10 CFR Part 100, Appendix A, as it
would set a precedent that appears to be unnecessary, technically inappropriate, and potentially
unattainable throughout the DOE complex.”

The current text of 72.102(f) is unchanged from that in the 1999 FONSI.
Aging Implication:

The lower seismic acceleration loads will need to be maintained as part of the license, as they
are integrated into the design bases in the original seismic structural evaluations of the SSCs.
Therefore, this exemption is still required and has no impact on the aging analysis.
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Exemption Condition 12b)

“Requirements of 10 CFR 20.1501(c) to use NVLAP accredited dosimetry and instead is
authorized to use DOELAP dosimetry. ”

As stated in the NRC’s FONSI [1.4.30]:

“On December 18, 1998, DOE-ID requested an exemption from the requirements of
10 CFR 20.1501(c) which state in part that "All personnel dosimeters ... that require
processing .... must be processed and evaluated by a dosimetry processor ... (1)
Holding current personnel dosimetry accreditation from the National Voluntary
Laboratory Accreditation Program (NVLAP) of the National Institute of Standards
and Technology ... Specifically, the applicant proposes allowing the DOE Laboratory
Accreditation Program (DOELAP) as an approved alternative.”

Aging Implication:
The version of this regulation at the time the exemption was granted originated from 10 CFR
20.1501(c) [1.4.31]. NRC rulemaking in June 2011 added a new Section 1501(b) to 10 CFR
20, requiring licensees to maintain records from surveys. As such, 10 CFR 20.1501(b) was re-
designated as 10 CFR 20.1501(c) and 10 CFR 20.1501(c) was re-designated as 10 CFR
20.1501(d). DOE-ID, hence TMI-2 ISFSI, uses a DOELAP accredited processor. Thus, the
exemption is still required, but now applies to 10 CFR 20.1501(d), and an administrative
change to this effect is requested as part of this LRA. The exemption has no impact on the
LRA activities.

Exemption Condition 12c)

“Requirement of 10 CFR 72.124(b) that the design of the ISFSI shall provide for positive
means to verify the continued efficacy of solid neutron absorbing materials. ”

As stated in the NRC’s FONSI [1.4.30]:

“On its own initiative, the staff is also considering issuance of an exemption from the
requirement of 10 CFR 72.124(b) which states: "When practicable the design of an
ISFSI or MRS must be based on favorable geometry, permanently fixed neutron
absorbing materials (poisons), or both. Where solid neutron absorbing materials are
used, the design shall provide for positive means to verify their continued efficacy.”
Specifically, the staff is considering granting an exemption from the requirement to
provide positive means of verifying the continued efficacy of neutron absorbing
materials....

The exemption from 10 CFR 72.124(b) is necessary because, while this requirement
is appropriate for wet spent fuel storage systems, it is not appropriate for dry spent
fuel storage systems such as the one DOE-ID plans to use for storage of the TMI-2
fuel debris. Periodic verification of neutron poison effectiveness is neither necessary
nor practical for these casks....

The neutron absorbing material (poison) is in a form that exposure to the ambient
atmosphere of the DSC interior will not cause a significant deterioration of the
structural properties of the material over the expected life of the facility.”
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Current text of 10 CFR 72.124(b) reads as follows [1.4.2]:

“Methods of criticality control. When practicable, the design of an ISFSI or MRS must be
based on favorable geometry, permanently fixed neutron absorbing materials (poisons), or
both. Where solid neutron absorbing materials are used, the design must provide for
positive means of verifying their continued efficacy. For dry spent fuel storage systems, the
continued efficacy may be confirmed by a demonstration or analysis before use, showing
that significant degradation of the neutron absorbing materials cannot occur over the life of
the facility.”

The version of this regulation at the time the exemption was issued did not include the last
sentence regarding “continued efficacy” of the neutron absorbing materials. The revised rule
addressed the need for such exemptions and added no new requirements.

Aging Implication:

As discussed in Section 2.3.2.3, the boron in the TMI-2 Canisters is credited as part of
criticality control safety. As this exemption was written per NRC’s initiative and is included
in NRC’s SER for the solid neutron absorbing materials efficacy, the exemption remains
germane [1.4.16]. The NRC’s FONSI supporting approval of the exemption refers to FSAR
text (Section 3.3.4) [1.4.6] that states only 75% credit for neutron absorber was taken, and the
FONSI goes on to state the neutron flux is low enough to “deplete only a small percentage of
neutron absorbing material during several thousand years of exposure.” The SER goes on to
state in Section 8.5.2, “Stored Material Specifications”:

“The stored material specifications satisfy the requirements of 10 CFR 72.124(b)
because the criticality safety of the facility is based on canister geometry and fixed
neutron absorbers. Because of the low neutron flux within the DSC, burnup of the
neutron absorbing material will be negligible over the design life of the facility; in
addition, the neutron absorbing material is in such a form that structural
deterioration, although not expected, will not cause a decrease in the effectiveness
of the poisons. Therefore, the licensee has been granted an exemption to the
requirements of 10 CFR 72.124(b) that require the licensee to provide a positive
means to verify the continued efficiency of the neutron absorbing materials.”

As a result, the exemption will need to be maintained due to the previous NRC evaluations
conducted assessing the long-term efficacy of the BORAL® sheets used in the TMI-2 Fuel
Canister and B4C rods used in the TMI-2 Filter and Knockout Canisters. Therefore, the bases
for this exemption previously conducted are pertinent to discounting aging effects on the TMI-2
Canister neutron poisons within the internal TMI-2 Canister environment for the PEO.

Exemption Condition 12d)

“Requirements of 10 CFR 72.82(e) that a report of the preoperational test acceptance criteria
and test results be submitted at least 30 days prior to loading the ISFSI. ”

As stated in the NRC’s FONSI [1.4.30]:

“On February 12, 1999, DOE-ID requested an exemption from the requirement of 10
CFR 72.82 (e) to submit a report of the preoperational test acceptance criteria and
test results at least 30 days prior to the receipt of spent fuel or high-level radioactive
waste.”
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10 CFR 72.82(e) has been removed from the Part 72 regulations and would no longer be
applicable because the HSM is fully loaded and will not receive additional SNF or high-level
radioactive waste [1.4.2].

Aging Implication:

The exemption is no longer required or applicable and has no impact on aging. Therefore, as
an administrative change, this exemption is proposed for removal from the license. See
Appendix D for proposed changes to the TMI-2 ISFSI license, including any recommended
TS updates.

1.3.5 10 CFR 72.48 Evaluations and Aging Management Implications
(NUREG-1927, Section 1.4.4)

In accordance with Section 1.4.4 of NUREG-1927, changes, tests, and experiments authorized under
10 CFR 72.48 since the last biennial UFSAR update are to be addressed in the LRA [1.4.4]. The
most recent biennial 72.48 report for the TMI-2 license was submitted on March 11, 2015 [1.4.14].
There have been no changes, tests or experiments implemented pursuant to 10 CFR 72.48 at the TMI-
2 ISFSI since the biennial report submitted on March 11, 2015.
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2.1 SCOPING INTRODUCTION
(NUREG-1927, Section 2.1)

Chapter 2 describes the evaluation process, methodology, and results of the scoping evaluations,
identifying SSCs of the TMI-2 ISFSI that are within and not within the scope of license renewal.

Consistent with the guidance contained in NUREG-1927, “Standard Review Plan for Renewal of
Spent Fuel Dry Cask Storage System Licenses and Certificates of Compliance” [2.4.1], the first step
of the renewal process is the performance of a scoping evaluation. The objective of the scoping
evaluation is to identify the SSCs of the TMI-2 ISFSI that are within the scope of renewal. The
second step is the AMR, whereby the in-scope SSCs are evaluated for potential degradation due to
aging effects. This second step is described in Chapter 3, “Aging Management Review.”

A description of the scoping process and methodology is provided in Section 2.2. The design
documents used for identifying the component-specific SSCs are located in Section 2.3.1. The results
of the scoping evaluation are provided in Sections 2.3.2 and 2.3.3.
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2.2 SCOPING EVALUATION PROCESS AND METHODOLOGY
(NUREG-1927, Section 2.2 and Section 2.4.1)

This section describes the scoping evaluation process and methodology used to determine the SSCs
and associated subcomponents and subcomponent parts that are within the scope of renewal. The
scoping evaluation is performed based on the two-step process described in NUREG-1927 [2.4.1].

The first step is a screening evaluation to determine which primary SSCs are within scope of renewal.
Consistent with the NUREG-1927 [2.4.1] guidance, SSCs are considered to be within the scope of
renewal if they satisfy any of the three functions indicated below under Scoping Criterion 1. Of note,
the second function is to prevent damage to the SNF during handling or storage. The statement in
particular considers undamaged SNF assemblies. Since the TMI-2 core debris is already damaged
SNF, this second function does not apply. Nonetheless, the TMI-2 Canister does provide geometric
confinement to the TMI-2 core debris, as discussed in Section 2.3.2.3.

The second step involves further review of the primary SSCs that are determined to be within scope
of renewal to identify and describe the subcomponent SSCs that support the intended function or
functions of the primary SSCs. The intended functions of the subcomponents may include providing:

- Criticality control of the SNF TMI-2 core debris

- Decay heat removal

- Radioactive particulate confinement

- Radiation shielding

- Structural support, functional support, or both, to SSCs that are important-to-safety (ITS)
- A retrievability function

Scoping Criterion 1

The SSC is classified as ITS if it is relied on for one of the following functions:

1. Maintain the conditions required by the regulations or the TMI-2 ISFSI license [2.4.21] to
store the TMI-2 core debris safely;

2. Prevent damage to the SNF during handling and storage; or

Provide reasonable assurance that SNF can be received, handled, packaged, stored, and
retrieved without undue risk to the health and safety of the public.

The SSCs ensure ITS functions are met for (1) confinement, (2) radiation shielding, (3) sub-criticality
control, (4) heat-removal capability, (5) structural integrity, and (6) retrievability.

Scoping Criterion 2

The SSC is classified as Not Important-to-Safety (NITS), but according to the design bases, their
failure could prevent fulfillment of a function that is ITS.

Scoping Criterion 3

The scoping of storage contents (i.e., fuel assemblies) is suggested via paragraph 2.4.2.1 of
NUREG-1927 [2.4.1], which discusses demonstrating “that the analyzed fuel configuration is
maintained during the period of extended operation...”. As such, this criterion is only applied to
payload contents, which may include the TMI-2 core debris or TMI-2 Canisters. Of note, Criterion 3
is not specifically called for in NUREG-1927, and therefore, this designation is specific to the

TMI-2 ISFSI in order to simplify the discussion.
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2.2.1 Scoping Methodology
(NUREG-1927, Section 2.4.1)

Consistent with NUREG-1927 [2.4.1], the renewal is based “on the continuation of the approved
design bases throughout the period of extended operation”. Accordingly, the sources of information
reviewed in the scoping evaluation are those that describe the design bases and the intended functions
of the ITS SSCs. For the TMI-2 ISFSI, this encompasses the design bases identified in Section 1.2.2.
The UFSAR is the approved design bases and is identified by the 2011 biennial update to the FSAR,
as being the “most recently updated FSAR” [2.4.2]. The UFSAR provides the design bases of the
SSCs of the DSS and documents the safety analysis of the ISFSI. As such, the UFSAR is the primary
source used for the scoping evaluation. In addition, a review of the TMI-2 ISFSI license [2.4.21], TS
and the NRC SERs for the original license and the four approved amendments helps determine the
basis for the in-scope and out-of-scope SSC status. As necessary, an evaluation of other NRC
docketed commitments or regulatory correspondence aided in a determination of the SSCs scoping
status. Finally, a review of some of the original design calculations, analyses, and reports that the
UFSAR referred to, either directly or indirectly in its development, assisted in a determination of
SSCs scoping status. Of note, any source used is referenced directly in the text where it is used.

The scoping evaluation process described above identifies both the SSCs within and those excluded
from the scope of renewal. As applicable, the scoping evaluation identifies the SSCs called out in the
UFSAR by the design bases (FSAR) drawings. Collectively, the FSAR drawings, the supporting
design/fabrication drawing, and associated bill of material (BOM) item numbers convey the SSC
subcomponents. Therefore, these drawings in conjunction with any relevant fabrication
specifications, technical procedures or engineering change notices wholly identify the subcomponent
SSCs for the scoping evaluations. Table 2-2 lists the upper level FSAR and design drawings for the
primary in-scope SSCs.

First, based on their intended function, a high-level component scoping review identifies each SSCs
scoping status. Table 2-1 shows a summary of these high-level determinations (whether in or out of
scope for each primary SSC). Section 2.3.2 identifies any SSCs that perform or support an ITS
function and are therefore scoped-in for the AMR review. Any SSCs that do not perform or support
an ITS function are excluded from further evaluation in the AMR by being scoped out. Section 2.3.3
identifies these out-of-scope SSCs.

Secondly, for the primary SSCs that are in-scope, a more detailed SSC scoping review evaluates each
primary SSC on an item-by-item subcomponent SSC basis. Each of these SSC subcomponents
scoping status is based on its scoping criterion and the six intended functions: confinement, radiation
shielding, sub-criticality control, heat-removal capability, structural integrity, and retrievability. If
applicable, information provided in NRC Contractor Report (NUREG/CR-6407) was used as a
reference for classification of SSCs as ITS to accurately complete the scoping evaluation [2.4.3].
Section 2.3.2 and Table 2-3 identifies those in-scope subcomponent SSCs that perform or support any
of the intended functions, along with the scoping criterion. In addition, Section 2.3.3 and Table 2-4
identifies any primary in-scope SSCs with out-of-scope subcomponents.
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2.3 RESULTS OF SCOPING EVALUATION
(NUREG-1927, Section 2.4.2, Section 2.4.2.1, Section 2.4.2.2 and Section 2.4.3)

Table 2-1 summarizes the overall results of the scoping evaluation, listing the high-level SSCs that
are identified within the scope of renewal and the criterion upon which they are determined to be
within the scope of renewal. In Table 2-2 of Section 2.3.1, the design reference drawings used in
outlining the detailed Scoping Evaluation SSCs are identified. Also identified in Table 2-2 is the
revision of the drawings used for the scoping analyses.

The detailed scoping results for each SSC, evaluated to the subcomponent and subcomponent part
level, including the determination of their associated intended function, are provided in

Table 2-3 and Table 2-4. The SSC subcomponents within scope of renewal are described in Section
2.3.2 and listed in Table 2-3. The SSCs not within scope of renewal are provided in Section 2.3.3
and listed in Table 2-4. The subcomponents in the tables are identified by reference drawing, item
number and a description.

Table 2-1: Scoping Evaluation of TMI-2 ISFSI SSCs/Contents

TMI-2 ISFSI SSC/Contents Criterion 1 Criterion 2 Criterion 3 In-Scope
Dry Shielded Canister(" Yes N/A N/A Yes
Horizontal SI_tI%rlf\:t/}g_el 2;1((2))(1ule (except Yes N/A N/A Yes
Overpack HSM (HSM-15)® No No N/A No
Transfer Cask Yes N/A N/A Yes
Dry Film Lubricant No No N/A No
Handling and Transfer Equipment® No No N/A No
ISFSI Basemat and Approach Slab No Yes N/A Yes
Other Transfer Equipment® No No N/A No
Auxiliary Equipment® No No N/A No
Miscellaneous Equipment(” No No N/A No
TMI-2 Core Debris N/A N/A No No
TMI-2 Canisters® N/A N/A Yes Yes

Notes:

(1)  DSC includes (but is not limited to) the DSC shell, top/bottom cover plates, purge and vent block, grapple ring and HEPA filters
(See Section 2.3.2.1).

(2) HSM includes HSM-1 through HSM-30, excluding HSM-15. Subcomponents include (but are not limited to) the HSM reinforced
concrete walls, roof, and end shield walls; DSC steel structure support assembly; HSM accessories (DSC seismic retainer,
shielded door assemblies and door supports); and associated attachment/installation hardware (tie rods, bolts, nuts, washers,
embedment assemblies, mechanical splices) (See Section 2.3.2.2).

(3)  Overpack HSM includes all of HSM-15 and its internal DSC overpack liner (See Section 2.3.3.1).

(4) Handling and Transfer equipment includes (but is not limited to) cask rigging, cask bottom/top spacers, and TC lifting yoke
(See Section 2.3.3.2).

(5)  Other Transfer Equipment includes (but is not limited to) a HRS, a Transfer Trailer, a prime mover for Transfer Trailer towing,
cask support skid, auxiliary equipment mounted on the skid and SPS (See Section 2.3.3.3).

(6)  Auxiliary Equipment includes, but is not limited to, a VDS and an AWS (See Section 2.3.3.4).

(7)  Miscellaneous Equipment includes (but is not limited to) ISFSI security fence and gate(s), lighting, lightning protection,
communications, monitoring, and alarm systems (See Section 2.3.3.5).

(8)  The three TMI-2 Canister types include the TMI-2 Fuel Canister, TMI-2 Filter Canister, and TMI-2 Knockout Canister
(See Section 2.3.2.3).
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2.3.1

Description of TMI-2 ISFSI SSCs

(NUREG-1927, Section 2.4.1)

Per NUREG-1927, Section 2.4.1, the drawings listed in Table 2-2 are the key scoping documents
referenced in the itemized scoping of the SSC subcomponents.

Table 2-2: Summary of Drawings used in Scoping Evaluations for Primary In-Scope SSCs

Design Drawing

FSAR Drawing
(Reference)

Design Drawing Title and Revision

HSM (HSM-01 through HSM-30, excludes HSM-15)

219-02-5100 219-02-6000 Horizontal Storage Module ISFSI General Arrangement, Rev. 1
219-02-5101 219-02-6000 Standard Module Main Assembly, Rev. 1

219-02-5103 219-02-6000 Horizontal Storage Module Standard Module Base Unit, Rev. 1
219-02-5104 219-02-6000 Horizontal Storage Module Roof Slab, Rev. 2

219-02-5105 219-02-6000 Horizontal Storage Module DSC Support Structure, Rev. 1
219-02-5107 219-02-6000 I;LO;;Zb(;?éz}[e%%r;izri\:;f}l{ffrfCtlOn Hardware and Misc. Steel Doors
219-02-5108 219-02-6000 Horizontal Storage Module End Module Shield Wall, Rev. 0

ISFSI Basemat and Approach Slab

219-02-5200 219-02-6000 Horizontal Storage Module Basemat, Rev. 2

DSC (DOE12T-001 DSC through DOE12T-029 DSC)

219-02-1000 219-02-2000 DSC Basket Assembly, Rev. 1
219-02-1001 219-02-2001 DSC Shell Assembly, Rev. 1
219-02-1002 219-02-2002 DSC Basket-Shell Assembly, Rev. 1
219-02-1003 219-02-2003 DSC Main Assembly, Rev. |
219-02-1010' 219-02-2010 DSC Purge Port Filter Assembly, Rev. 2
219-02-1011" 219-02-2011 DSC Vent Port Filter Assembly, Rev. 2

TMI-2 Canister (Fuel)

1154070-F

1161300-D_Rev 3

Fuel Canister Assembly, Rev. 3

TMI-2 Canister (Knockout)

1154041-F

1161301-D_Rev 1

Knockout Canister Assembly, Rev. 3

TMI-2 Canister (Filter)

1154018-F

1161299-D Rev 1

Filter Canister Assembly, Rev. 5

623548.

I — DOE-ID contractor operational Technical Procedure (TPR-7066) for the periodic HSM monitoring, DSC sampling and filter housing leak
tests refers to an alternate DSC Purge/Vent Port Sampling Covers Assembly [2.4.11]. The alternate sample cover is scoped via Drawing

2.3.2 SSCs within Scope of License Renewal

(NUREG-1927, Section 2.2, Section 2.4.1, Section 2.4.2 and Section 2.4.2.1)

In general, the SSCs determined to be within the scope of renewal are the DSC, HSM, TC, TMI-2
Canisters, and Basemat and Approach Slab. The following sub-sections outline the scoping
determinations for each.
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23.2.1 DSC

Table 2-3 lists the DSC SSC subcomponents that are within scope of the AMR. Table 2-4 lists the
DSC items excluded from the AMR. In-scope SSCs with ITS functions may include:

(1) confinement, (2) radiation shielding, (3) sub-criticality control, (4) heat-removal capability, (5)
structural integrity, and (6) retrievability.

The following discussion describes the attributes and examples for SSCs included in each of the
remaining sub-categories for those subcomponents scoped in under Criterion 1. The ITS designation
for these Criterion 1 SSCs is listed in Table 3.4-1 of the UFSAR or on the FSAR drawings
themselves.

(1) Confinement — From Section 3.3.2.1 of the UFSAR [2.4.2]: “The DSC has a series of barriers to
ensure the confinement of radioactive materials. The DSC cylindrical shell is fabricated from rolled
steel plate which is joined with full penetration 100% radiographed welds. All top and bottom end
closure welds are multiple-pass welds. This effectively eliminates pinhole leaks which might occur in
a single pass weld, since the chance of pinholes being in alignment on successive weld passes is not
credible. Furthermore, the DSC cover plates are sealed by separate, redundant closure welds.” As
indicated in Section 4.2.3 and Table 3.3-1 of the UFSAR, the primary SSCs in this sub-category
include the: 1) DSC shell, 2) Inner and Outer Bottom Cover Plates, 3) Top Shield Plug — Plate 3,

4) Top Cover Plate 5) The DSC HEPA filters, and 6) Confinement Boundary welds.

(2) Radiation Shielding — The SSCs included in this sub-category provide gamma shielding and are
comprised of steel subcomponents located between the DSC and the exterior of the HSMs. Primary
SSCs included in this sub-category include: 1) DSC shell, 2) Inner and Outer Bottom Cover Plates, 3)
Top and Bottom Shield Plugs, and 4) Top Cover Plate.

(3) Sub-criticality control — Many of the SSCs provide more than one ITS function; however, none of
the SSCs of the DSC or DSC basket provide sub-criticality control. During accident conditions, the
DSC basket is assumed to fail and therefore is not included in the criticality model. The TMI-2
Canisters perform this function exclusively. Section 2.3.2.3 discusses sub-criticality control provided
by the TMI-2 Canisters.

(4) Heat-removal capability — The SSCs included in this category are those evaluated to be necessary
to transfer the decay heat from the TMI-2 Canister core debris to the exterior environment. The SSCs
in this sub-category are limited to the DSC shell.

The following discussion provides reasoning about the DSC shell being in-scope for heat-removal
capability, while other DSC subcomponents are scoped out. The thermal model used for the DSC
evaluation is described in Section 8.1.3.2 of the UFSAR. The results of the thermal analyses are
reported in Table 8.1-10 of the UFSAR. The thermal analysis of the DSC is performed using a radial
two-dimensional (2-D) cross-sectioned model and conservatively assumes all heat transfer is by
conduction and radiation only. The DSC shell is included in the radial cross section model as shown
in Figure 8.1-4 of the UFSAR. The radial cross section model conservatively excludes axial heat
transfer as well as conduction through the basket spacer discs. The conservatisms used in this
thermal analysis minimize the rate of heat transfer from the payload and therefore provide a
conservatively higher temperature of the payload. The highest predicted payload (TMI-2 core debris)
temperature is 219°F during the accident case analysis. This is safely bounded by the normal
operating condition storage temperature of 724°F (UFSAR, Section 3.3.7.1.1) for the payload

(the acceptance criterion is the fuel cladding limit for intact fuel) [2.4.10].
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In Section 8.1.3.1 of the UFSAR, for the thermal analysis of the DSC in the HSM, the DSC is
approximated by equivalent rectangular sections in a half-symmetric three-dimensional (3-D) model
of the HSM. The modelling of the DSC in the HSM thermal analysis minimizes internal thermal
resistance and thus maximizes the predicted temperature. The maximum resultant DSC surface
temperature from this 3-D model is applied as a constant boundary temperature constraint in the 2-D
DSC model, as described in UFSAR, Section 8.1.3.2. The higher fixed shell temperature boundary
condition for the DSC in the HSM analysis also maximizes the internal temperature of the TMI-2
core debris. While not necessary for heat-removal capability, the DSC in the HSM thermal analysis
model is used to predict the thermal stresses on the primary DSC SSCs. A discussion of this is found
in Section 8.1.1.2.C of the UFSAR. In summary, given the thermal analysis of the NUHOMS®-12T
HSM and DSC discussed in Section 8.1.3 of the UFSAR, only the DSC shell is considered for heat
removal capability.

(5) Structural Integrity — The SSCs included in this sub-category are largely steel subcomponents,
which comprise the confinement boundary and facilitate retrievability. Components included in this
sub-category include: 1) DSC Shell, 2) Inner and Outer Bottom Cover Plates, 3) Top Shield Plate,
and 4) Top Cover Plate.

(6) Retrievability — The SSCs included in this sub-category are largely steel subcomponents which
comprise the outer structural boundary and include: 1) DSC Shell, 2) Outer Bottom Cover Plate,
3) Grapple Ring, and 4) Grapple Ring Support Plate.

As mentioned above, several SSCs provide more than one function. The prime example is the DSC
shell. The DSC shell is included in all sub-categories with the exception of sub-criticality.

In addition to the Criterion 1 SSCs, Criterion 2 SSCs are included in the LRA scope. These are SSCs
defined as NITS; however, their failure could limit the ability of one or more Criterion 1 SSCs to
fulfill their ITS function. The inorganic zinc coating is a NITS item that is considered to provide

protection of the carbon steel surfaces of the DSC SSCs and is considered in-scope under Criterion 2.
This is the only Criterion 2 SSC for the DSC.

2322 HSM

Detailed scoping of the HSM SSC subcomponents that are within the scope of the AMR are shown in
Table 2-3. For each subcomponent, the scoping criterion and ITS functions of each are identified.

As noted, failure of any of these items could prevent an SSC or SSC subcomponent from performing
its ITS function.

HSM items excluded from the AMR are listed in Table 2-4. Failure of these items will not result in
the failure of an ITS function or fulfillment of an ITS function for any SSC or SSC subcomponent.

As was the case for the DSC inorganic zinc coating, the HSM inorganic zinc coating on the steel SSC
subcomponents of the HSM is a NITS item that is considered to provide protection of the underlying
carbon steel surfaces and is considered in-scope under Criterion 2.

In addition, there are cementitious and chemical grout materials used to fill voids in the concrete and
provide sealants for repairs made to the concrete matrix. Other than the grout between the end shield
wall panels, these are considered NITS items, but like the inorganic zinc steel coating provide
underlying structural protection of the HSM SSCs, and therefore, are considered in-scope under
Criterion 2.

Other ITS functions are identified for each in-scope SSC and include: confinement, radiation
shielding, sub-criticality control, heat-removal capability, structural integrity, and retrievability. A
brief description of each intended function is provided below.
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(1) Confinement — The confinement ITS function focuses on maintaining the radioactive material
within the confinement boundary as defined in the design basis documents. In the case of the TMI-2
ISFSI, confinement is limited to the boundary provided by the DSC. There are no HSM SSCs or
subcomponents identified with this function.

(2) Radiation Shielding — Radiation shielding is provided to maintain on- and off-site doses, of both
gamma and neutron radiation, As Low As Reasonably Achievable (ALARA) during transfer and
on-site operations. Radiation shielding, for both gamma and neutron radiation is provided by the
storage module SSCs and includes the end shield walls, including the grout between the shield walls.
It is primarily provided by the concrete (to include grout) of the HSM. The steel-lined, concrete-
filled shielded door assembly provides additional gamma and neutron shielding at the front of the
HSM.

(3) Sub-criticality control — As discussed in Section 2.3.2.1, sub-criticality control is provided by the
TMI-2 Canisters as outlined in Section 2.3.2.3. No HSM SSCs provide sub-criticality control.

(4) Heat-removal capability — The HSM structures are directly involved in the heat-removal function.
The thermal mass of the monolithic concrete SSCs (base unit, roof slab, and end shield walls) resist
daily fluctuations of temperature and dissipates the thermal heat load within, to the external
environment by natural convection. Each HSM provides cooling of the DSC and its contents by
radiation, natural convection, and heat conduction through its ceiling and walls. Adjacent HSMs are
spaced 6 inches apart, allowing natural convective airflow along the sidewalls of each HSM. Heat
transfer between the outer surfaces of the DSC shell and the interior surfaces of the HSM walls are
modeled using radiative heat transfer; any closed-cavity convection occurring in the HSM cavity air
surrounding the DSC shell is conservatively neglected. In addition, the heat transfer through the DSC
HEPA filter housings due to inflow of air is conservatively ignored in the thermal analysis.

(5) Structural Integrity — The structural integrity function ensures that the ISFSI array remains intact
and that all SSCs maintain adequate position and alignment to perform their ITS functions.
Structural integrity is a primary function of the HSM SSCs. The structural integrity is provided by
the HSM concrete and DSC support structure within the HSM.

(6) Retrievability — The retrievability function pertains to retrieval of the DSC interred within the
HSMs. The method of retrieval of the DSC is governed by the procedures in Section 5.1.2.3 (and
alternately Appendix E, Section 5.1.2.3) of the UFSAR [2.4.2]. The HSM SSCs important to
retrievability are those that provide access to the DSC and support the DSC during retrieval.

2.3.2.3 TMI-2 Canister

Detailed scoping of the TMI-2 Canister SSC subcomponents are shown in Table 2-3. The TMI-2
Canisters consist of three types: TMI-2 Fuel Canister, TMI-2 Filter Canister, and TMI-2 Knockout
Canister, as described and detailed in the UFSAR [2.4.2]. The following headings describe the
application of the ITS functions as discussed in the UFSAR, with respect to the TMI-2 Canisters and
its subcomponents.
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(1) Confinement — The confinement boundary for the TMI-2 ISFSI is the DSC. The TMI-2 Canisters
are confined by the DSC shell and by multiple barriers at each end of the DSC. No credited
confinement function is provided by the TMI-2 Canisters since the DSC leakage accident analyzed in
Section 8.2.7 of the UFSAR takes no credit for the TMI-2 Canisters for a confinement function.
Rather, the TMI-2 Canisters limit dispersion and provide geometric control of the TMI-2 core debris.
The TMI-2 Canisters have two small penetrations, a purge port, and a fill port, which are left open
during storage. The path that TMI-2 core debris must travel to get out of the TMI-2 Canisters is not
direct, even with the penetrations left open. Furthermore, there is no motive force for transporting
radioactive debris from the TMI-2 Canisters into the DSC interior. Of note, the TMI-2 Canisters
confinement was evaluated in the 2001 biennial update report [2.4.7], discussed in Section 3.13 of an
August, 2000 NRC Inspection Report [2.4.8] and summarized in Section 3.3.2.1 of the UFSAR
[2.4.2].

(2) Radiation Shielding — TMI-2 Canister shielding provisions were included as part of the HSM dose
rate modelling and the DSC top end dose rate modelling. According to Section 7.3.2.2.B of the
UFSAR Shielding Analyses, “The Y4-inch thick debris canister shell has been added to the DSC shell
thickness.” A total 3/8-in. and 1-in. thickness was included for the bottom and top ends of the TMI-2
Canister, respectively (Section 2.3 of 219-02.0401) [2.4.5]. Therefore, the shell, and the bottom and
top TMI-2 Canister heads are included for shielding protection from gamma radiation. In addition,
dose rates due to gamma contributions, only at several locations at the top end of the TMI-2 Fuel
Canister were calculated and summarized in UFSAR, Section 7.3.2.2.D. The model included the
BORAL® neutron poison, inner/outer shroud, the Licon lightweight concrete, and shell [2.4.6].

(3) Sub-criticality control — The TMI-2 Canister shell boundary maintains the geometric separation of
the canisterized TMI-2 core debris between adjacent TMI-2 Canisters. Geometric spacing of the 12
TMI-2 Canisters in the DSC is an assumption of the criticality analysis (“The 12 TMI-2 Canisters are
triangular pitch, close packed” — UFSAR Section 3.3.4.2.C) with the outer TMI-2 Canister structure
maintaining this configuration. Concurrently, the boron carbide pellets of the TMI-2 Filter/Knockout
Canisters and BORAL® shroud of the TMI-2 Fuel Canister maintain a critically safe configuration
internal to each of the TMI-2 Canister types. The poison tube assemblies in the TMI-2 Knockout
Canister are modelled as part of the criticality evaluation as indicated in Appendix D (Page D.4) of
the UFSAR. Both the central poison tube and outer poison tubes are displaced one inch bounding the
original TMI-2 Canister certified drop test results, and therefore is relevant to limiting poison
displacement (UFSAR, Section 3.3.4.2.C). For the TMI-2 Filter Canister, “The poison tube and
internals of the filter canister are compressed and pushed to one side of the canister shell. The filter
elements are assumed to disappear from the model” (UFSAR, Section 3.3.4.2.A). For the TMI-2
Fuel Canister (Page D.3 of UFSAR), the modelled fuel region is maximized within the shell by using
minimum thicknesses on the inner and outer skin and the BORAL®.

(4) Heat-removal capability — The design bases heat load of 860 Watts per DSC is applied as a
volumetric heat density of 9.60 x 10~ Btu/min-in® over the fueled portion of the TMI-2 Canisters.
This allows for heat rejection through the TMI-2 Canister ends as well as their sides. This includes
the TMI-2 Canister heads, shell, and lower plate assemblies of the TMI-2 Fuel and Knockout
Canisters (Section 8.1.3.1 C of UFSAR). Of note, the TMI-2 Filter Canister decay heat loads are
bounded by the greater TMI-2 Fuel and Knockout Canister decay heat loads. Nonetheless, the upper
and lower head assemblies of the TMI-2 Filter Canister are scoped-in for their possible heat removal
capability. In addition, the TMI-2 Canisters are also included in the DSC thermal model in
determination of the maximum fuel cladding temperature (UFSAR Section 3.3.7.1.1 with results in
UFSAR Table 8.1-10). The TMI-2 Fuel Canister was modelled which included the shell, the Licon
concrete, BORAL® and surrounding shroud in this DSC thermal analysis (UFSAR, Figure 8.1-4).

Chapter 2 — Scoping Evaluation Page 2-10



TMI-2 ISFSI License Renewal Application Revision 0

(5) Structural Integrity — The structural integrity of the TMI-2 Canisters is important in maintaining
the geometric spacing between TMI-2 Canisters for the close-packed configuration of the criticality
evaluation. In addition, the TMI-2 Canister structural integrity is necessary for maintaining the boron
neutron absorbers in the as-modelled configuration for the criticality analyses. To a lesser extent, but
still scoped-in, the TMI-2 Canister shell structural integrity is relied on in the TC drop analyses
(oblique corner drop and horizontal side drop from 80 inches, UFSAR Section 8.2.5.1.B) since the
DSC basket may yield in those accident scenarios. As stated in UFSAR Section 8.2.5.2.A,

“the TMI-2 canisters could bear on the DSC shell”. As such, the primary main structural elements of
the TMI-2 Canisters are considered in-scope, including the heads and shell.

(6) Retrievability — For both recovery and decommissioning activities, retrieval of the TMI-2
Canisters occurs by retrieving the DSCs from the HSMs using the TC and removing the DSCs from
the TMI-2 ISFSI. Any retrieval of the TMI-2 Canisters directly shall only occur outside of the TMI-2
ISFSI at other federal facilities. This would consist of moving the TMI-2 Canisters to another facility
at DOE’s Idaho Site for further processing (e.g., re-packaging the TMI-2 canisters into a
transportation package) and ultimate shipment to a federal facility for long-term interim or final
storage. This process is described in UFSAR, Section 9.6.3 [2.4.2]. “Interim Staff Guidance”, ISG-
2, Revision 2 [2.4.4] recognizes three options for licensees to comply with the regulatory
requirements for fuel retrievability, including one for DSC-based retrievability (Option B). Retrieval
of the DSCs exclusively is consistent with ISG-2, Rev. 2, allowing for this operational mode of the
TMI-2 ISFSI. The TMI-2 ISFSI license was issued in March 1999, prior to the publication of the
original version (i.e., Revision 0) of ISG-2 in May 1999. Therefore, the licensing basis for
retrievability of the TMI-2 core debris via the DSCs, as described in the TMI-2 ISFSI FSAR is not
predicated on any version of ISG-2. However, the TMI-2 canister-based retrievability strategy is
consistent with the guidance described in ISG-2, Revision 0 and ISG-2, Revision 2.

2.3.2.4  Transfer Cask

The TMI-2 TC is scoped in as it is required to provide retrievability of the DSC for recovery and
decommissioning operations. While outside the HSM and still within the ISFSI limits, the TC is also
necessary as it provides protection, including radiological shielding for the DSC during such
operations. The TC is scoped in under Criterion 1, as it is an ITS item in accordance with Table 3.4-1
of the UFSAR [2.4.2]. In accordance with the UFSAR and as described in Section 1.3.1, the two TC
types permitted are the OS-197 and MP-187. Subcomponent scoping of these two TCs for the TMI-2
ISFSI is considered an exception to NUREG-1927, Section 2.4.2, since DOE-ID does not possess a
TC. Nevertheless, TC subcomponent scoping distinctions are included for the OS-197 TC in the
NUHOMS® 1004 CoC [2.4.9] and for the MP-187 TC in the Rancho Seco license [2.4.12]. This is
deemed appropriate as any safety-significant variations on the subcomponent scoping evaluations
with respect to proposed TMI-2 ISFSI TCs aged at least 20 years will be bounded by conditions at
other ISFSIs (i.e., more radioactive source terms, higher decay heat loads, ability to add more
contents to the ISFSI, high burn-up fuel, etc.). Any other TMI-2 ISFSI specific distinctions, which
need to be addressed with respect to the TC, are covered in Appendix A3.
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2.3.2.5 ISFSI Basemat and Approach Slab

The TMI-2 ISFSI Basemat and Approach Slab SSCs are classified as NITS, because the HSM is not
anchored to the basemat (Section 3.4.3 of [2.4.2]). The basemat provides a level and stable surface
for placement and storage of HSMs with reinforcement on