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1.0 GENERAL INFORMATION 

The NAC International Multi-Purpose Canister Storage System (hereafter referred to as the 
NAC-MPC System) is approved under 10 CFR 72, Subpart K (Docket No. 72-1025) for 
storage of Spent Nuclear Fuel (SNF) in an Independent Spent Fuel Storage Installation 
(ISFSI) at power reactor sites to persons authorized to possess or operate nuclear power 
reactors under 10 CFR 50. The NAC-MPC System Certificate of Compliance (CoC) was 
initially issued on April 10, 2000 with an expiration date of April 10. 2020. NAC International 
(NAC), as the Certificate Holder (CH) of the NAC-MPC System CoC No. 1025 [1.3.1.a 
through 1. 3.1. i], is applying for renewal of CoC No.1025 for a term of 40 years in accordance 
with 10 CPR 72.240(a). 

Additionally, NAC is applying for renewal of the initial NAC-MPC System CoC and 
Amendments 1 through 8. 

The requested 40-year Coe renewal term will extend the CoC expiration date to April 10, 
2060. The NAC-MPC System CoC renewal application includes information required by 
10 CFR 72.240(c), including: 

(1) The design basis information as documented in the most recent updated Final 
Safety Analysis Report (FSAR) [1.3.2.m.] as required by 10 CFR 72.248; 

(2) Time-Limited Aging Analyses (TLAAs) that demonstrate that Structures, 
Systems, and Components (SSC) Important-to-Safety (ITS) will continue to 
perform their intended function for the requested period of extended operation; 
and 

(3) A description of the Aging Management Program (AMP) for management of 
issues associated with aging that could adversely affect Structures, Systems, 
and Components (SSCs) important to safety (ITS). 

In accordance with 10 CFR 72.240(d), the NAC-MPC System CoC renewal application 
demonstrates that the storage of SNF has not, in a significant manner, adversely affected 
structures, systems, and components important to safety . 
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1.1 BACKGROUND INFORMATION 

1.1.1 NAC-MPC Coe and Amendment History 

The initial NAC-MPC System Coe [1.3.1.a] was issued on April 10, 2000 based on NAC-MPC 
Safety Analysis Report (SAR), Revision 5. The original CoC approved the NAC-MPC System 
design for the Yankee Atomic Electric Company's (YAEC) Yankee Rowe Nuclear Station 
designated the Yankee-MPG (YR-MPC) system. The system included a Transportable 
Storage Canister (TSC) provided with a fuel basket designed to accommodate up to thirty
six (36) Yankee-class PWR fuel assemblies; a vertical concrete cask (VCC); and a Transfer 
Cask (TFR) sized to accommodate the YR-MPC TSC. 

Subsequently, eight (8) amendments were issued to the NAC-MPC System Coe. A summary 
of the NAC-MPC System CoC amendment history is provided in the following paragraphs, 
including a general description of the changes and reasons for each amendment. 

Amendment No. 1: By application dated , September 29, 2000, as supplemented 
October 5, 2000, March 16, April 6 and July 27, 2001, NAC requested NRC approval 
of an amendment to CoC No. 1025 for the NAC-MPC System in accordance with the 
provisions of 10 CFR Part 72, Subparts Kand L. The proposed amendment requested: 
(1) an alternate Yankee-MPG fuel basket design with enlarged fuel tubes in the corner 
locations; (2) an increase in operational time limits for canister loading, closure and 
transfer provided in the Technical Specifications to allow for canister heat loads that 
are lower than the design basis heat load; (3) revisions to the Technical Specifications 
for canister surface contamination to maintain doses to workers As Low As Reasonably 
Achievable (ALARA); and (4) minor revisions to some of the drawings to reflect 
changes identified during cask and component fabrication. The ,request, as 
supplemented, was approved by the NRC in Amendment No. 1 [1.3.1.b] and was 
effective November 13, 2001. 

Amendment No. 2: By application dated May 19, 2000, as supplemented September 
6, October 2 and 12, 2000, and April 13, September 6, October 5, 1 O and 15, and 
November 21, 2001, NAC requested NRC approval of an amendment to CoC No. 1025 
for the NAC-MPC System in accordance with the provisions of 10 CFR Part 72, 
Subparts K and L. The original CoC, as amended, authorized the storage of up to 36 
fuel assemblies from the Yankee Rowe (YR) pressurized water reactor (PWR). The 
proposed amendment requested NRC approval to store the spent nuclear fuel from 
the decommissioned Connecticut Yankee (CY) Haddam Neck power plant in the 
NAC-MPC System. The CY-MPC system changes included: (1) increasing the length 
of the TSC, VCC and Transfer Cask to accommodate the longer CY fuel; (2) a new 
fuel basket designed for up to 26 CY fuel assemblies with an alternate 24 fuel assembly 
configuration; and (3) Transfer Cask shielding and length increased to accommodate 
the CY fuel. Appendix A (Technical Specifications) and Appendix B (Approved 
Contents and Design Features) of the certificate were revised in their entirety following 
the standard technical specification format in NUREG-1745, "Standard Format and 

6 

• 

• 

• 



• 

• 

• 

ENCLOSURE 1 

APPLICATION FOR RENEWAL OF THE NAC-MPC SYSTEM Coe 

Content for Technical Specifications for 10 CFR 72 Cask Certificates of Compliance." 
Furthermore, the certificate format was revised to make the conditions more accurate 
and eliminate duplication. The request, as supplemented, was approved by the NRC 
in Amendment No. 2 [1.3.1.c] and was effective May 29, 2002. 

Amendment No. 3: By applications dated April 18, 2002, May 15, 2002, and January 
17, 2003, as supplemented on July 17, 2002, and October 3, 2002, NAC requested 
NRC approval of an amendment to CoC No. 1025 for the NAC-MPC System in 
accordance with the provisions of 1 O CFR Part 72, Subparts Kand L. NAC requested 
changes to the Certificate of Compliance (CoC), including its attachments, and revision to 
the Final Safety Analysis Report (FSAR). The proposed amendment requested: (1) 
incorporation of fuel enrichment fabrication tolerances into the Yankee Class fuel 
parameters; (2) incorporation of fuel assemblies with up to 20 damaged fuel rods, recaged 
fuel assemblies, the Yankee Rowe damaged fuel can (DFC), and YR fuel assembly weights 
up to 950 pounds; (3) revision to the average surface dose rate limits for the concrete cask; 
(4) incorporation of administrative changes to the ASME Code Alternatives for the NAC
MPC canister; (5) corrections to the Connecticut Yankee (CY) maximum fuel enrichment, 
maximum initial uranium mass, and maximum burnup parameters; and (6) incorporation of 
editorial and administrative changes. The request, as supplemented, was approved by 
NRC in Amendment No. 3 [1.3.1.d] and was effective October 1, 2003 . 

Amendment No. 4: By application dated August 1, 2003, as supplemented on 
September 5, and November 3, 2003, NAC requested NRC approval of an amendment 
to CoC No. 1025 for the NAC-M PC System in accordance with the provisions of 1 O CFR 
Part 72, Subparts K and L. NAC requested changes to the CoC, including its 
attachments, and revision to the Final Safety Analysis Report (FSAR). The requested 
changes were to: (1) increase vacuum drying time limits; (2) increase canister in 
transfer cask time limits; (3) revise fuel cooldown requirements; (4) delete canister 
removal from concrete cask requirements; (5) revise surface contamination removal 
time limits; and (6) revise allowable contents fuel assembly limits. The request, as 
supplemented, was approved by the NRC in Amendment No. 4 [1.3.1.e] and was 
effective October 27, 2004. 

Amendment No. 5: By application dated July 17, 2006, and supplement dated 
September 13, 2006, NAC requested NRC approval of an amendment to CoC No. 
1025 for the NAC-MPC System in accordance with the provisions of 10 CFR Part 72, 
Subparts Kand L. NAC requested NRC to amend CoC No. 1025 for the NAC-MPC 
System to revise technical specifications (TS) to incorporate changes to the reporting 
and monitoring requirements, and incorporate guidance from NRC Interim Staff 
Guidance, ISG-22, "Potential Rod Splitting Due to Exposure to Oxidizing Atmosphere 
During Short-Term Cask Loading Operations in LWR or Other Uranium Oxide Fuel." 
NAC also requested in its supplement to the amendment request that the CoC be 
updated to remove the requirement for installation of tamper-indicating devices on the 
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VCC and to make this requirement optional. The request, as supplemented, was 
approved by the NRC in Amendment No. 5 [1.3.1.f] and was effective July 24, 2007. 

Amendment No. 6: By application dated January 16, 2009, as supplemented February 
11, 2009, April 1, 2009, April 30, 2009, September 22, 2009, and January 8, 201 O, 
NAC requested NRC approval of an amendment to Coe No. 1025 for the NAC-MPC 
System in accordance with the provisions of 10 CFR Part 72, Subparts Kand L. NAC 
requested approval to store, in its NAC-MPC System spent fuel assemblies from the 
decommissioned Dairyland Power Cooperative (DPC) Lacrosse Boiling Water 
Reactor (LACBWR) nuclear power plant. The storage system for DPC is designated 
MPC-LACBWR. The changes proposed for Amendment No. 6, constitute the third 
configuration of the NAC-MPC System and include: 

(1) incorporation into the TSC design a single closure lid with a welded closure ring for 
redundant closure (design features from the MAGNASTOR system [1.3.9 and 
1.3.1 O]); 

(2) modification of the TSC and basket design to accommodate up to 68 LACBWR 
spent fuel assemblies (36 undamaged Exxon fuel assemblies) and up to 32 
damaged fuel cans (in a preferential loading pattern) that may contain undamaged 
Exxon fuel assemblies, damaged Exxon and Allis Chalmers fuel assemblies and/or 
fuel debris; 

• 

(3) minor design modifications to the VCC incorporating design features from the • 
MAGNASTOR system that improve operability of the system while adhering to 
ALARA principles; 

(4) requested the addition of zirconium alloy shroud compaction debris to be stored 
with undamaged and damaged fuel assemblies; 

(5) to change concrete cask compressive strength from 4,000 to 6,000 psi; 
(6) proposed justification for the 6-foot soil depth as being conservative; and 
(7) other changes to incorporate minor editorial corrections. 

The request, as supplemented, was approved by the NRC in Amendment No. 6 
[1.3.1.g] and was effective October 4, 2010. 

Amendment No. 7: By application dated November 14, 2017, as supplemented 
February 12, 2018, NAC requested N RC approval of an amendment to Coe No. 1025 
for the NAC-MPC System in accordance with the provisions of 10 CFR Part 72, 
Subparts K and L. NAC requested approval to identify Technical Specification (TS) 
A 3.1.6 as not applicable to MPC-LACBWR, removed the Response Surveillance 
requirement of TS A 5.3 following an off-normal, accident or natural phenomena 
event, added a finer VCC vent screen mesh for MPC-LACBWR systems, and revised 
FSAR Sections 3.A.4.4.3.3, 4.A.4, 9.2, and 9.A.3.1. The request, as supplemented, 
was approved by the NRC in Amendment No. 7 [1.3.1.h] and was effective March 4, 
2019. 
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Amendment No. 8: By application dated February 28, 2018, NAC requested NRC 
approval of an amendment to CoC No. 1025 for the NAC-MPC System in accordance 
with the provisions of 1 O CFR Part 72, Subparts K and L. NAC requested approval to 
revise Technical Specification (TS) A 3.1.6 to revise specified required actions and 
completions, revise TS A 3.2.2 to revise the applicability to 'Prior to Storage 
Operations, and deleted TS A 5.3. The request, as supplemented, was approved by 
the NRC in Amendment No. 8 [1.3.1.i] and was effective March 4, 2019. Due to the 
close proximity for the approvals Amendments 7 and 8 they were processed together 
as one rule making package . 
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1.1.2 NAC-MPC Storage System Loading Overview 

General 

The NAC-MPC system was specifically designed for older decommissioned nuclear plants having 
limited facility space and crane capacities. NAC has designed, and NRC has certified three 
derivatives of the NAC-MPC System: YR-MPC for the Yankee Atomic Electric Company's 
Yankee Rowe nuclear plant; CY-MPC for the Connecticut Yankee Haddam Neck nuclear plant; 
and MPC-LACBWR for the Dairyland Power Cooperative La Crosse Boiling Water Reactor 
nuclear plant. Through September 2012, a total of sixty (60) NAC-MPC systems for SNF storage 
had been deployed (15 at YR, 40 at CY, and 5 at LACBWR). There are no current plans for 
additional NAC-MPC System deployments at commercial nuclear plants in the US. 

YR-MPC Loading Operations 

NAC-MPC System loading operations began at YR with the first system placed into service in 
May 2002, and the last system placed into service on March 6, 2003. The YR spent fuel 
assemblies loaded into the YR-MPC were fabricated with both zircaloy and stainless-steel 
cladding. The lowest heat load system placed into service was fuel loading operation number 7 
at 5.71 kW on November 26, 2002, and the highest was number 2 at 8.463 kW on July 17, 2002. 
The maximum fuel burnup loaded for the YR PWR SFAs was 35,999 MWd/MTU for assembly 
A739 loaded into TSC loading number 4. Damaged fuel assemblies were pre-loaded into 

• 

Damaged Fuel Cans (DFCs) prior to loading into the TSC. A total of seven (7) such assemblies .-
were loaded into DFCs and placed into two of the fifteen YR-M PC systems loaded. One ( 1) RFA 
was used to accommodate fuel rods from other assemblies. 

The YR-MPC units were initially fabricated, constructed, and loaded under NRC CoC No. 1025 
revision and amendments as indicated in the second section of Table 1.1-1 below. NAC 
International subsequently performed an NRC CoC No. 1025 reconciliation in NAC Calculation 
No. 455-9000, Yankee Atomic Electric Company ISFSI, "NAC-MPC Certificate of Compliance 
Amendment Reconciliation of Fabrication & Construction of MPC Transportable Storage 
Canisters and Vertical Concrete Casks, Operational Procedures, and Fuel Contents" [1.3.3]. 
Revision O of the calculation was issued on January 15, 2010 reconciling YR-MPC TSC and VCC 
Units 1-15 and Damaged Fuel Cans 1-11 to NRC CoC No. 1025, Amendment 5, and Final Safety 
Analysis Report (FSAR) Revision 7. The YR-MPC Transfer Cask was sold to DPC for MPC
LACBWR loading operations and was not reconciled under the YAEC calculation. 

As a result of the reconciliation calculation NAC issued NAC International Supplemental 
Certificate of Conformance YR-COC-TSC 1-15NCC 1-15/DFC 1-11, Yankee Atomic Electric 
Company, January 22, 2010 [1.3.4]. All YR-MPC TSCs, VCCs, and DFCs were certified to be in 
full compliance with CoC No. 1025, Amendment 5, and NAC-MPC FSAR, Revision 7 as indicated 
in the first section of Table 1.1-1. 
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Table 1.1-1 YR-MPC Components CoC Compliance Matrix 

DFC 1-11 

TSC 6 Amendment 2 Amendment 0 

TSC 7-9 Amendment 1 Amendment 0 Amendment 2 

TSC 10-12 Amendment 2 Amendment 0 Amendment 2 
Amendment 2, 

TSC 13-14 with two Amendment 0 Amendment 2 
Exem tions 

TSC 15 Amendment 1 Amendment 2 

DFC 1-11 Amendment 2 

CY-MPC Loading 01,;1erations 

NAC-MPC System loading operations began at Connecticut Yankee's Haddam Neck Nuclear 

Station with the first system placed into service on May 21, 2004 and the final system placed into 

service on March 26, 2005. A total of forty (40) CY-MPC units were loaded using two Transfer 

Casks. The spent fuel assemblies at CY had both zirconium alloy and stainless-steel cladding. 

The lowest decay heat load was fuel loading operation number's 31 and 32 at 6.13 kW on 

February 6 and 9, 2005, and the highest was fuel loading operation number 12 at 12.28 kW on 

August 18, 2004. The maximum fuel burnup loaded for the CY 15x15 W PWR SFA (W47) was 

42,955 MWd/MTU in loading sequence number 18 (TSC No. 12) on October 5, 2004. All 

damaged fuel assemblies and fuel debris were pre-loaded into Damaged Fuel Cans (DFCs) prior 

to loading into the TSC. A total of seventy-one (71) damaged fuel assemblies were loaded in 

DFCs in nineteen (19) of the 40 CY-MPC TSCs loaded. 

The Connecticut Yankee NAC-MPC Systems were initially fabricated and constructed under the 

NRC CoC No. 1025 amendments as indicated in the second section of Table 1.1-2 below. NAC 

International subsequently performed an NRC CoC No. 1025 reconciliation in NAC Calculation 

No. 12414-9000, Connecticut Yankee Atomic Power Company ISFSI Spent Fuel Storage Project, 

"NAC-MPC Certificate of Compliance Amendment Reconciliation of Fabrication & Construction of 

CY-MPC Transportable Storage Canisters, Vertical Concrete Casks, and Transfer Systems, 

Operational Procedures, and Fuel Contents" [1.3.5]. Revision O was issued on January 15, 2010 

reconciling CY-MPC TSC and VCC Units 1-40, Damaged Fuel Cans 1-72 and Transfer Casks 1 

11 
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and 2 to NRC Coe No. 1025, Amendment 5 and NAC-MPC Final Safety Analysis Report (FSAR), 
Revision 7. 

As a result of the reconciliation calculation NAC issued NAC International Supplemental 
Certificate of Conformance CY-COC-TSC-VCC-DFC-TFR for Connecticut Yankee Atomic 
Electric Company, January 22, 2010 [1.3.6]. All CY-MPC TSCs, VCCs, TFRs and DFCs were 
certified to be in full compliance with Coe No. 1025, Revision 5, and NAC-MPC FSAR, Revision 
7 as indicated in the first section of Table 1.1-2. 

Table 1.1-2 CY-MPC Components CoC Compliance Matrix 

DFC 1-72 

CY-MPG Transfer 
Cask 1 & 2 

DFC 1-11, 13-33, 
36-

39, and 41-42 
DFCs 12, 34, 35, 

40, 
and 43-72 

CY-MPG Transfer 
Cask 1 

CY-MPG Transfer 
Cask2 

12 

Amendment 5 

Amendment 5 

Amendment 2 Amendment 3 

Amendment 3 Amendment 3 

Amendment 3 

Amendment 3 

• 

• 
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DPC MPC-LACBWR Loading Operations 

NAC-MPC System loading operations began at Dairyland Power Cooperative's (DPC) La Crosse 
Boiling Water Reactor (LACBWR) Nuclear Station with the first system placed into service in June 
2012 and the final system placed into service in September 2012. All of the LACBWR fuel 
assemblies were manufactured with stainless steel cladding. A total of five (5) MPC-LACBWR 
systems were loaded using the Yankee Rowe Transfer Cask modified with the addition of two 
new shield doors and a retaining ring assembly. The lowest decay heat load was fuel loading 
operation number 5 at 1.586 kW placed into service on September 18, 2012, and the highest 
decay heat load was fuel loading operation number 3 at 2.773 kW placed into service on August 
7, 2012. The maximum fuel burnup loaded for LACBWR SFA (4-47) was 21,532 MWd/MTU in 
loading sequence number 4 placed into service on August 16, 2012. All damaged fuel 
assemblies, potential damaged assemblies (Allis Chalmers assemblies), and fuel debris were 
loaded into Damaged Fuel Cans (DFCs) prior to loading into the TSC. A total one hundred fifty
seven (157) damaged fuel assemblies in DFCs and one (1) fuel debris DFC were loaded in DFCs 
in all five of the MPC-LACBWR TSCs loaded (up to 32 DFCs per TSC). All MPC-LACBWR 
systems were loaded and operated in accordance with USN RC Coe No. 1025, Amendment 6 
and FSAR Revision 11. 

The DPC MPC-LACBWR systems were initially fabricated and constructed under NRC CoC No. 
1025 amendments as listed in Table 1.1-3: 

• Table 1.1-3 MPC-LACBWR Components Coe Compliance Matrix 

• 

DFC 1-165 

Yankee Rowe 
Transfer Cask 

Overall NAC-M PC Operational Experience 

Amendment 6 

Amendment 6 

No significant storage loading, operational, off-normal or accident events has occurred at any of 
the three facilities utilizing the NAC-MPC Systems. Lessons learned during initial loading 
operations at Yankee Rowe, CY, and LACBWR are discussed in Section 3 . 
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1.2 APPLICATION FORMAT AND CONTENT 

The NAC-MPC System Coe renewal application format and content of the application are based 
on the requirements of 10 CFR Part 72.240(c) and the guidance provided in NUREG-1927 [1.3.7]. 
Table 1.2-1 provides a summary of the section number and headings of the NAC-MPC System 
CoC renewal application and cross-references to the applicable sections of NUREG-1927 [1.3.7] 
and 1 O CFR Part 72 Regulations. 

All changes in the NAC-MPC System that have been previously made without prior NRC approval 
in accordance with 10 CFR 72.48 have been incorporated in the latest FSAR (Reference 1.3.2.m) 
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Table 1.2-1 Regulatory Compliance Cross-Reference Matrix 

1. General Information 

1.1 Background Information 

1.1.1 NAC-MPC CoC Amendment History 

1.1.2 NAC-MPC Storage System Loading 
Overview 

1. General Information Review 

1.2 Application Format and Content 1.4.4 Application Content 

1.3 

2. 

2.1 

2.2 

2.3 

2.4 

2.5 

2.6 

2.7 

3. 

3.1 

3.1.1 

References 

Scoping Evaluation 2. 

Introduction 

Scoping Methodology 2.4.1 

Scoping Results 

Description of SSCs and Identification of 
Intended Function 
SSCs Within Scope of CoC Renewal 2.4.2 

SSCs Not Within the Scope of CoC Renewal 2.4.3 

References 

Scoping Evaluation 

Scoping Process 

Structures, Systems, and Components Within 
the Seo e of Renewal 
Structures, Systems, and Components 
Not Within the Seo e of Renewal 

Aging Management Review 3. Aging Management Review 

Identification of SSC Materials and 
Environments 
Identification of In-Scope SSC Subcomponent 
Materials 

3.4.1.1 Identification of Materials and 
Environments 

3.1.2 Environments 
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Table 1.2-1 Regulatory Compliance Cross-Reference Matrix 

3.2 Identification of Aging Effects Requiring 3.4.2 Identification of Aging Mechanisms and Effects 
Mana ement 

3.2.1 Possible Aging Effects of MPC TSC and Fuel 3.4.1.3 Aging Management Activities 
Basket and Transfer Cask Subcom onents 

3.2.2 
3.2.3 
3.2.4 

3.2.5 
3.3 
3.3.1 
3.3.2 
3.3.3 
3.4 
3.4.1 
3.4.2 

3.5 
3.6 
3.7 
3.8 
3.9 
A 

A 
A 

• 

Neutron Shieldin Materials 
Neutron Poison Materials Neutron Absorbers 
Vertical Concrete Cask Subcomponent 
Materials 

Time-Limited A in Anal ses TLAA Time-Limited Aging Analysis Evaluation 
TLAA Identification Criteria 
TLAA Identification Process and Results 

3.6 

Aging Management Program Description 3.6.1.2 Prevention Mitigation, Condition Monitoring, and 
Performance Monitorin Pro rams 

Toll ate Assessments 
Fuel Retrievabilit 

References 
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2.0 SCOPING EVALUATION 

2.1 INTRODUCTION 

The NAC-MPC System Coe renewal methodology follows NUREG-1927 [2.7.7] and NEI 14-03 
[2.7.4]. The 10 CFR Part 72 CoC renewal process adopts the regulatory philosophy of 10 CFR 
Part 54. This philosophy is summarized in the two principles of CoC renewal from 1 O CFR Part 
54 Final Rule Statements of Consideration [2.7.8] which are re-stated below: 

"The first principle of CoC renewal was that, with the exception of age-related 
degradation unique to CoC renewal and possibly a few other issues related to safety 
only during the period of extended operations of nuclear power plants, the regulatory 
process is adequate to ensure that the licensing bases of all currently operating 
plants provides and maintains an acceptable level of safety so that operation will not 
be inimical to public health and safety or common defense and security. Moreover, 
consideration of the range of issues relevant only to extended operation Jed the 
Commission to conclude that the detrimental effects of aging is probably the only 
issue generally applicable to all plants. As a result, continuing this regulatory 
process in the future will ensure that this principle remains valid during any period of 
extended operation if the regulatory process is modified to address age-related 
degradation that is of unique relevance to CoC renewal. . .. " 

"The second and equally important principle of Coe renewal holds that the plant
specific licensing basis must be maintained during the renewal term in the same 
manner and to the same extent during the original licensing term. This principle would 
be accomplished, in part, through a program of age-related degradation management 
for systems, structures, and components that are important to CoC renewal ... " 

Based on these principles, CoC renewal is not intended to impose requirements beyond those 
that were met by the storage system and facility when it was initially certified by the NRC. 
Therefore, the current licensing basis for the NAC-MPC System will be carried forward through 
the renewed 40-year CoC renewal period. 

The scoping process involves identification of the SSCs of the NAC-MPC System that are within 
the scope of CoC renewal, and thus require evaluation for the effects of aging. A description of 
the scoping process is provided in Section 2.2 . 
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2.2 SCOPING METHODOLOGY 

The first step in the Coe renewal process involves the identification of the in-scope NAC-MPC 
System SSCs. This is done by evaluating the SSCs that comprise the NAC-MPC System against 
the following scoping criteria provided in NUREG-1927 [Reference 2.7.7]. 

1. They are classified as important to safety, as they are relied on to do one of the 
following: 

• Maintain the conditions required by the regulations, license, or CoC to store 
spent fuel safely 

• Prevent damage to the spent fuel during handling and storage 
• Provide reasonable assurance that spent fuel can be received, handled, 

packaged, stored, and retrieved without undue risk to the health and safety of the 
public 

These SSCs ensure that important to safety functions (ITS) are met for (1) 
Subcriticality (CR), (2) radiation shielding (SH), (3) confinement (CO), (4) 
thermal/heat removal (TH), (5) structural integrity (SR), and (6) retrievability (RE). 

• 

2. They are classified as not important to safety (NITS) but, according to the licensing 
basis, their failure could prevent fulfillment of a function that is important to safety, or 
their failure as support SSCs could prevent fulfillment of a function that is important to 
safety. • 

Any NAC-MPC System SSC that meets either scoping criterion 1 or 2 above is considered within 
the scope of Coe renewal (in-scope), and the function(s) it is required to perform during the 
extended term is identified. In many cases an SSC defined as a Category C ITS component does 
not ensure that an important safety function is met and therefore, may be identified as a Category 
2 component. All Category C components are evaluated to determine if they meet the Category 
2 definition to be defined as in-scope. The results of the scoping evaluation are presented in 
Section 2.3. 

In accordance with NUREG-1927 [2.7.7] the NAC-MPC System CoC renewal is based on the 
continuation of the Current Licensing Basis (CLB) throughout the period of extended operation 
(PEO) and maintenance of the intended safety functions of SSC ITS. Thus, the current licensing 
basis is reviewed to determine those SSCs with intended functions that meet either scoping 
criterion 1 or 2, as defined above. The following documents comprise the current licensing basis 
for the NAC-MPC System. 

• NAC-MPC System FSAR [Reference 2.7.1.a thru 2.7.1.m] 
• Coe No. 1025 [Reference 2.7.2.a thru 2.7.2.i] 

The FSAR provides a description of the cask system, SSCs and their functions, including safety 
classifications as established by the safety analysis. The applicable NAC-MPC System License 
Drawings utilized in the scoping process and contained in the approved FSARs are listed in 
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Tables 2.2-1, 2.2-2, and 2.2-3 for the YR-MPC, CY-MPC, and MPC-LACBWR, respectively. The 
Coe and associated Technical Specifications, govern the storage of irradiated nuclear fuel in the 
NAC-MPC System, and the transfer of irradiated fuel to and from the spent fuel pool (SFP) and 
the cask storage pad. Additionally, the Safety Evaluation Report [Reference 2.7.3.a thru 2.7.3.i], 
which summarizes the results of the NRC staff's safety review of the original licensing, and the 
Safety Evaluation Reports (SERs) associated with subsequent amendments were considered in 
the CoC renewal scoping process . 
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2.3 SCOPING RES UL TS 

The SSCs comprising the NAC-MPC System are identified in Table 2.3-1, Scoping Results. 
Those SSCs meeting scoping Criterion 1 or 2 are identified in the table as being within the scope 
of the Coe renewal. 

As indicated in Table 2.3-1, the Transportable Storage Canister (TSC), Vertical Concrete Cask 
(VCC), Transfer Cask (TFR), and Spent Fuel Assemblies (SFA) were determined to be ITS and 

therefore, within the scope of CoC renewal and requiring further review in the aging management 
review process. Although not within the scope of the CoC renewal, the ISFSI Pad has been 

identified to be ITS by some the General Licensees and requiring further review for aging 

management. The aging management of ISFSI Pads identified as ITS will be managed by the 

General Licensee on a site-specific basis. 

SSCs determined to be NITS and not meeting Criterion 2 include Fuel Transfer Equipment, 

Ancillary Operating Systems, Temperature Monitoring Equipment, ISFSI Security Equipment, and 

other utility services or equipment. At some ISFSls the storage pad is considered a site-specific 
ITS structure and will be evaluated on a site-specific basis. 

Subcomponents that are identified as having an intended passive function that supports the 

passive safety function of its associated SSC are part of the aging management review under 
Criterion 1. The intended functions of the subcomponents are categorized as one or more of the 

following safety functions: 

1. Subcriticality (CR) 
2. Thermal/Heat Removal (TH) 
3. Confinement (CO) 
4. Radiation Shielding (SH) 
5. Structural Integrity (SR) 
6. Retrievability (RE) 

In addition, SSC subcomponents that do not directly support a passive safely function of the SSC 

are reviewed to identify whether these subcomponents' failure impact another SSC 
subcomponents' passive safety function and are identified as requiring aging management review 

under Criterion 2. The results of these reviews are discussed in Section 2.5 below and associated 

SSC subcomponent tables. 
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2.4 DESCRIPTION OF SSCs AND IDENTIFICATION OF INTENDED FUNCTION 

2.4.1 Description of SSC 

The NAC-MPC System is provided in three configurations, the YR-MPC, the CY-MPC, and the 
MPC-LACBWR, which have similar components and operating features, but different physical 
dimensions, weights, fuel contents, and storage capacities. All configurations are designed to 
provide.'long-ferm storage and subsequent transport of the stored spent fuel in the TSC using the 
certified NAC-STC transport cask system. During long-term storage, the NAC-MPC System is 
designed to provide an inert environment; passive shielding, cooling, and criticality control; and, 
a confinement boundary closed by welding. The structural integrity of the system precludes the 
release of contents in any of the design basis normal conditions and off-normal or accident events, 
thereby assuring public health and safety during use of the system. 

The TSC provides the confinement pressure boundary, heat transfer, criticality control and 
structural integrity for the safe storage of the contained SFAs. The TSC is stored in the central 
cavity of the VCC. The VCC provides radiation shielding and structural protection for the TSC 
and contains internal air flow paths that allow the decay heat from the TSC contents to be removed 
by natural air circulation around the TSC shell. The principal components identified as potential 
in-scope SSCs of the NAC-MPC System are: 

• TSC (YR-MPC; CY-MPC; and MPC-LACBWR) with PWR or BWR Fuel Basket (and 
Damaged Fuel Cans [DFCs]) 

• VCC (YR-MPC; CY-MPC; and MPC-LACBWR) 
• Transfer Cask (TFR) (YR-MPC as modified and transferred/sold to MPC-LACBWR, and; 

CY-MPC) and Transfer Adapter 
• Spent Fuel Assemblies (SFAs) 
• Fuel Transfer and Auxiliary Equipment (e.g., lift yoke, vertical cask transporter, air 

pads, heavy haul transfer trailer, vacuum drying and helium back-fill system with a 
helium mass spectrometer leak detector, welding equipment) 

• VCC Temperature Monitoring System 

• ISFSI Storage Pad 

• ISFSI Security Equipment 

License Drawings of the NAC-MPC System components and equipment are provided in the FSAR 
that correspond with the initial CoC and all approved CoC amendments. Tables summarizing the 
components on the FSAR License Drawings associated with the initial CoC and all subsequent 
amendments is provided in Tables 2.2-1, 2.2-2, and 2.2-3 for YR-MPC, CY-MPC and MPC 
LACBWR, respectively. Descriptions of the SSCs are provided in Section 2.4.2 through 2.4.8 
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2.4.2 Transportable Storage Canister (TSC) and Fuel Basket 

The NAC-MPC System TSC and integral fuel baskets are described in Sections 1.2.1.1 (YR-MPC 
and CY-MPC) and 1.A.2.1.1 (MPC-LACBWR) of the NAC-MPC FSAR [2.7.1.a thru 2.7.1.m]. 
Three unique TSC designs are included in the NAC-M PC System to accommodate the three types 
of SFAs (YR and CY PWR, and LACBWR fuel assemblies). The three TSC designs differ in 
length, closure design and shell and bottom plate thicknesses. All three TSCs have identical 
nominal outside diameters. The NAC-MPC TSC is designed to be transported in the NAC-STC 
Transport Cask and transport conditions establish the design basis load conditions for the TSC, 
except for canister lifting. The transport load conditions produce higher stresses in the canisters 
than would be produced by the storage load conditions. Consequently, the canister designs are 
conservative with respect to storage conditions. The evaluation of the canister for transport 
conditions is documented in the Safety Analysis Report for the NAC Storage Transport Cask 
(NAC-STC), Docket No. 71-9235 [2.7.5], and approved in NRC Coe No. 71-9235 [2.7.6]. 

The YR-MPC and CY-MPC TSC assemblies consist of a right circular cylindrical shell with a 
welded bottom plate, a fuel basket, a shield lid, two penetration port covers, and a structural lid. 
The cylindrical shell, the bottom plate and lids constitute the confinement boundaries. The 
baskets feature the NAG-patented poison tubes and stacked disk design with heat transfer disks. 
The baskets are analyzed using the ANSYS computer code to demonstrate that it can withstand 
the horizontal drop loads without deforming in a way that damages or constrains a fuel assembly 
to prevent retrieval. 

The fuel basket designs are right-circular cylinder configurations with either 24, 26, or 36 fuel 
tubes laterally supported by a series of support disks, which are retained by spacers on radially 
located tie rods. Connecticut Yankee fuel is stored in either a 24- or 26-assembly basket 
configuration, while Yankee Class fuel is stored in the 36-assembly configuration. Eight tie rods 
are used in the YR-MPC basket design. Six tie rods are used in the CY-MPC basket. The support 
disks are stainless steel (17-4 PH) with holes for the poison fuel tubes or damaged fuel cans. YR
MPC fuel baskets have 22 support disks and CY-MPC fuel baskets have 28 support disks. The 
basket top and bottom weldments are fabricated from Type 304 stainless steel. The tie rods and 
spacer sleeves are also fabricated from Type 304 stainless steel. The fuel assemblies are 
contained in fuel tubes or DFCs. 

There are three YR-MPC basket configurations that incorporate two fuel tube configurations and 
a damaged fuel can configuration. The tubes are fabricated from 18-gauge Type 304 stainless 
steel sheet. The standard YR-MPC fuel tube has a square interior cross-section of 7.8 inches and 
is encased with BORAL sheets on all four outside surfaces of the fuel tube. The enlarged YR
MPC fuel tube has a square interior cross-section of 8.0 inches but does not have exterior BORAL 
sheets on the sides. These larger cross-section fuel tubes can accommodate fuel assemblies 
that exhibit slight physical effects (e.g., twist, bow) that could preclude loading in the smaller cross
section standard fuel tubes. The enlarged fuel tubes are restricted to the four corner positions of 
the basket. When installed, the standard and enlarged fuel tubes are captured between the top 
and bottom weldments of the fuel basket. 
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The three YR-MPC basket configurations accommodate 36 standard fuel tubes, 32 standard fuel 
tubes and four enlarged fuel tubes at the four basket corner positions or 32 standard fuel tubes 

_ and four damaged fuel cans at the four basket corner positions. The basket configurations are 
not interchangeable. 

There are three CY-MPC basket configurations that incorporate two fuel tube configurations and 
a damaged fuel can configuration. The standard CY-MPC fuel tube has a square interior cross
section of 8. 72 inches and is encased with BORAL sheets on all four outside surfaces of the fuel 
tube. The enlarged CY-MPC fuel tube has a square interior cross-section of 9.12 inches and is 
encased with BORAL sheets on all four outside surfaces of the fuel tube. These larger cross
section fuel tubes can accommodate fuel assemblies that exhibit slight physical effects (e.g., twist, 
bow) that could preclude loading in the smaller cross-section standard fuel tubes. The enlarged 
fuel tubes are restricted to the four corner positions of the basket. When installed, the standard 
and enlarged fuel tubes are captured between the top and bottom weldments of the fuel basket. 

The three CY-MPC basket configurations accommodate 24 or 26 standard fuel tubes or 20 or 22 
standard fuel tubes and four enlarged fuel tubes at the four basket corner positions that can also 
accommodate four damaged fuel cans at the four basket corner positions. The basket 
configurations are not interchangeable. 

The damaged fuel can designs for both YR-MPC and CY-MPC do not have exterior BORAL 
sheets on the sides and are restricted to the four corner positions of the basket. The damaged 
fuel can is closed on its bottom end by a stainless steel bottom plate having screened openings. 
After loading, the can is closed on its top end by a stainless steel lid that also has screened 
openings. The top plate and can body incorporate lifting fixtures that allow movement of the 
loaded DFC, if necessary, and installation and removal of the DFC lid. The DFC extends through 
the bottom and top weldments of the basket, and is captured between the shield lid configured 
for damaged fuel cans and the canister bottom plate. The screened openings in the damaged 
fuel can lid and bottom plate allow the filling, draining and vacuum drying of the DFC and stored 
SFA, but preclude the release of gross particulate matter to the canister interior. 

To permit full access to the enlarged fuel tubes, the corner positions of the top and bottom 
weldments used in the damaged fuel can basket configurations for both YR-MPC and CY-MPC 
are also enlarged. However, the enlarged fuel tubes remain captured between the basket top 
and bottom weldments. 

To permit removal, if necessary, of the DFC, the top and botto_m welqll)ent openings in t_he four 
corner positions of the DFC basket configuratlons for-both-tFie\'R-MPC and CY-M-PC-are-sized-- ---

to allow the DFC to be inserted or removed with the basket assembled. Consequently, the DFC 
is not captured between the weldments and is retrievable. 

Since the standard fuel tube with attached BORAL, the enlarged fuel tube with or without BORAL, 
and the DFC without BORAL have the same external dimensions, the support disks and heat 
transfer disks used in the YR-MPC and CY-MPC basket configurations are identical for each 
design . 
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The heat transfer disks are aluminum plates with holes for the fuel tubes or DFCs. The heat 
transfer disks are spaced midway between the support disks and are the primary path for 
conducting the heat from the fuel assemblies to the canister wall. Holes in the heat transfer disks 
for the tubes, damaged fuel cans, and tie rods are sized to accommodate thermal expansion 
occurring after the fuel is placed into the basket. YR-MPC fuel baskets have 14 heat transfer 
disks and CY-MPC fuel baskets have 27 heat transfer disks. 

The fuel basket tube-and-disk design provides the structural integrity to maintain the spent fuel in 
a subcritical configuration during normal operations and the hypothetical accident events, even if 
optimum moderator condition and fresh fuel are assumed. With the most reactive fuel, the fuel 
basket maintains kett ~ 0.95. Subcriticality is assured assuming fresh fuel loading and no soluble 
boron in the spent fuel pool water during fuel loading operations. 

The YR-MPC and CY-MPC TSCs are designed to facilitate filling with water and subsequent 
draining and drying. Each fuel tube is supported by the basket bottom weldment, ensuring free 
flow of water between the inner tube regions and the bottom of the canister. The top lid and 
bottom plate of the damaged fuel can incorporate screened openings to allow water to fill and 
drain during loading and canister closure operations. Each of the support and heat transfer disks 
also has three holes to supplement the flow of water between disks. In addition, the bottom 
weldment is positioned by supports above the bottom of the canister to facilitate water flow to the 
drain line. 

• 

The canister shell is fabricated from %-inch thick Type 304L stainless steel rolled plate, joined at • 
its edges by a full penetration weld, which is radiographed. The bottom closure is a Type 304L 
stainless steel plate joined to the canister shell by a full penetration weld, which is ultrasonically 
examined. The bottom plate of the YR-MPC canister is 1-inch thick. The bottom plate of the CY-
MPC canister is 1.75-inch thick. The stainless-steel material was selected to minimize the 
potential for any adverse chemical reactions in the spent fuel pool. The design of the 5-inch thick 
shield lid and 3-inch thick structural lid allows a redundant confinement boundary at the top of the 
canister. A backing ring, also called a spacer ring, is installed on the structural lid to support the 
structural lid-to-canister shell weld. Each lid weld is inspected using liquid penetrant examination 
on the root and final or root, intermediate, and final passes. 

The shield lid for the YR-MPC TSC used with the damaged fuel can basket configuration 
incorporates four machined recesses in the underside of the lid to accommodate the damaged 
fuel cans. The shield lid configured for damaged fuel cans cannot be used interchangeably with 
other YR-MPC TSC basket configurations. 

The vent and drain ports through the shield lid allow the inner cavity to be drained, evacuated, 
and backfilled with helium to provide an inert atmosphere for long-term dry storage of the SF As. 
The drain port is equipped with a quick disconnect fitting and a drain tube that extends nearly to 
the bottom of the canister. The vent port extends to the underside of the shield lid and is equipped 
with a quick disconnect fitting used for vacuum drying and helium backfilling. After draining, 
drying, backfilling, and testing operations are complete, port covers are installed and welded to 
the shield lid to seal the penetration. 
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The third NAC-MPC TSC configuration is the MPC-LACBWR TSC which is designed to 
accommodate up to 68 LACBWR spent fuel assemblies, including up to 32 damaged fuel cans. 
The MPC-LACBWR TSC assembly consists of a right circular cylindrical shell with a welded 
bottom plate, a fuel basket, a closure lid, closure ring and two redundant sets of penetration port 
covers. The cylindrical shell, plus the bottom plate, closure lid and inner port covers constitute 
the confinement boundary. The fuel basket design and configuration are similar to and based on 
the directly loaded fuel basket design used in the certified NAC-STC, NAC-UMS and NAC-MPC 
storage and transport systems. The MPC-LACBWR basket features the NAG-patented poison 
tubes and stacked disk design with heat transfer disks. The basket was analyzed using the 
ANSYS computer code to demonstrate that it can withstand the horizontal drop loads without 
deforming in a way that damages or constrains a fuel assembly. 

The MPC-LACBWR fuel basket design is a right-circular cylinder configuration with 68 fuel tubes 
laterally supported by a series of support disks, which are retained by spacers on radially located 
tie rods. Damaged fuel cans may be placed in 32 peripheral oversized fuel tubes. Eight tie rods 
are used in the MPC-LACBWR basket design. The support disks are stainless steel (17-4 PH) 
with standard and oversized holes for the poison fuel tubes and damaged fuel cans. The first top 
and bottom support disks are thicker (1-% and % inch respectively) than the 24 intermediate 
support disks (% inch) to accommodate postulated rubblized fuel in the 32 damaged fuel cans. 
The basket top and bottom weldments are fabricated from Type 304 stainless steel. The tie rods 
and spacer sleeves are also fabricated from Type 304 stainless steel. The fuel assemblies are 
contained in fuel tubes. The MPC-LACBWR fuel tubes are fabricated from Type 304 stainless 
steel with stainless steel-clad covered BORAL sheets on defined outside surfaces of the fuel tube. 
The BORAL provides criticality control in the basket. 

The MPC-LACBWR fuel tubes are fabricated from 18-gauge Type 304 stainless steel sheet. The 
standard fuel tube has a square interior cross-section of 5. 75 inches and supports a clad covered 
BORAL sheet on defined outside surfaces of the fuel tube. The enlarged fuel tube has a square 
interior cross-section of 6.0 inches and supports a clad covered BORAL sheet on three or four 
sides. Enlarged fuel tubes with BORAL sheets on three sides have an aluminum sheet on the 
fourth side to provide a symmetric interface between the fuel tube and the top basket support 
disk. These larger cross-section fuel tubes can accommodate damaged fuel cans and fuel 
assemblies that exhibit slight physical effects (e.g., twist, bow) that could preclude loading in the 
smaller cross-section standard fuel tubes. The enlarged fuel tubes are located in the 32 periphery 
fuel cell positions of the basket. When installed, the standard and enlarged fuel tubes are 
captured between the top and bottom weldments of the fuel basket. 

-·--··---···-·------ --.------ ---·--·--------- - -____ ---- - --·- --------- ------·- -------------------· -- ------·---· ----------

• 

The MPC-LACBWR damaged fuel can is similar to a fuel tube without exterior BORAL sheets on 
the sides and is closed on its bottom end by a stainless steel bottom plate having screened 
openings. After loading, the can is closed on its top end by a stainless steel lid that also has 
screened openings. The top plate and can body incorporate lifting fixtures that allow movement 
of the loaded DFC, and installation and removal of the can lid. The DFC extends through the 
bottom and top weldments of the basket, and is captured between the closure lid and the canister 
bottom plate. The DFC lid is held in place by the closure lid. The screened openings in the DFC 
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lid and bottom plate allow the filling, draining and vacuum drying of the damaged fuel can, but 
preclude the release of gross particulate matter to the canister interior. 

The 14 heat transfer disks are aluminum plates with holes for the standard and enlarged fuel 
tubes. The heat transfer disks are spaced midway between the support disks and are the primary 
path for conducting the heat from the fuel assemblies to the canister wall. Holes in the heat 
transfer disks for the tubes, damaged fuel cans, and tie rods are sized to accommodate thermal 
expansion occurring after the fuel is placed into the basket. 

The fuel basket tube-and-disk design provides the structural integrity to maintain the spent fuel in 
a subcritical configuration during normal operations and the hypothetical accident events, even if 

optimum moderator condition and fresh fuel are assumed. With the most reactive fuel, the fuel 

basket maintains keff::; 0.95. Subcriticality is assured assuming fresh fuel loading and no soluble 

boron in the spent fuel pool water during fuel loading operations. 

The MPC-LACBWR TSC assembly is designed to facilitate filling with water and subsequent 
draining and drying. Each fuel tube is supported by the basket bottom weldment, ensuring free 

flow of water between the inner tube' regions and the bottom of the canister. The top lid and 

bottom plate of the damaged fuel can incorporate screened openings to allow water to fill and 
drain during loading and canister closure operations. In addition, the bottom weldment is 

positioned by supports above the bottom of the canister to facilitate water flow to the drain line. 

The MPC-LACBWR TSC is fabricated from %-inch-thick dual certified Type 304/304L stainless 
steel rolled plate, joined at its edges by a full penetration weld, which is radiographed. The bottom 
plate is a 1.25-inch-thick Type 304/304L stainless steel plate joined to the canister shell by a full 

penetration weld, which is ultrasonically examined. The design of the 7-inch thick closure lid and 

closure ring with dual redundant port covers provides a redundant confinement boundary at the 
top of the canister. The closure lid weld to the canister shell is inspected using liquid penetrant 

examination on the root, intermediate, and final passes. 

The MPC-LACBWR closure lid design includes a 4-inch-thick, 38.3-inch-square aluminum spacer 
plate attached to the underside of the lid to limit axial movement of the fuel assemblies placed in 

the 36 basket locations that do not contain damaged fuel cans. Axial movement of the damaged 

fuel cans is limited by the position of the closure lid bottom surface. 

The vent and drain ports through the closure lid allow the inner cavity to be drained, evacuated, 

and backfilled with helium to provide an inert atmosphere for long-term dry storage. The drain 

port is equipped with a quick disconnect fitting and a drain tube that extends nearly to the bottom 
of the canister. The vent port extends to the underside of the closure lid and is equipped with a 
quick disconnect fitting used for vacuum drying and helium backfilling. After draining, drying, 
backfilling, and testing operations are complete, port covers are installed and welded to the 
closure lid to seal the penetration. Leak testing is performed on both inner port cover welds 

followed by installation of a second redundant port cover for each port. 
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2.4.3 Vertical Concrete Cask (VCC) 

The NAG-MPG System VGG is the storage overpack for the TSG and is provided in three 
configurations. The VGG designs are described in Sections 1.2.1.2 and 1.A.2.1.2 of the NAG
MPG System FSAR [2.7.1.a thru 2.7.1.m]. The YR-MPG and GY-MPG VGG designs are similar, 
and the MPG-LAGBWR VGG design incorporates features from the certified MAGNASTOR 
System. 

The YR-MPG and GY-MPG VGGs are the storage overpacks for the YR-MPG and GY-MPG TSGs 
respectively. The NAG-MPG VGGs provide structural support, shielding, protection from 

environmental conditions, and natural convection cooling of the canister during long-term storage, 

and are essentially identical in function but with different overall dimensions to accommodate the 

YR-MPG and GY-MPG TSGs. The NAG-MPG VGG is a reinforced concrete (Type II Portland 
cement) structure with a structural steel inner liner. The concrete wall and steel liner provide 

neutron and gamma radiation shielding. Inner and outer reinforcing steel (rebar) assemblies are 

contained within the concrete. The reinforced concrete wall provides the structural strength to 
protect the canister and its contents in natural phenomena events such as tornado wind loading 

and wind-driven missiles. The storage cask incorporates reinforced chamfered corners at the 
edges to facilitate construction. 

The YR-MPG VGG base plate weldment is covered with a %-inch-thick stainless-steel plate 
backed by a silicone foam insulating material to prevent contact between the stainless-steel 

canister and the carbon steel pedestal, and to limit heat dissipation from the TSG baseplate to 
the pedestal. The GY-MPG VGG base weldment base plate is covered with a %-inch-thick 

stainless-steel plate to prevent contact between the stainless-steel canister and the carbon steel 
pedestal. The storage cask has an annular air passage to allow the natural circulation of air 

around the canister to remove the decay heat from the spent fuel. The air inlet and outlet vents 
are steel-lined penetrations that take nonplanar paths to the concrete cask cavity to minimize 
radiation streaming. The decay heat is transferred from the fuel assemblies to the fuel tubes or 

damaged fuel can in the fuel basket and through the heat transfer disks to the canister wall. Heat 

flows by radiation and convection from the canister wall to the air circulating through the concrete 

cask annular air passage and is exhausted through the air outlet vents. This passive cooling 

system is designed to maintain the peak cladding temperature of both stainless steel and 
zirconium alloy clad fuel well below acceptable limits during long-term storage. This design also 

maintains the bulk concrete temperature below 150°F and localized concrete temperatures below 

200°F in normal operating conditions. The YR-MPG VGG inlets are provided with removable VGG 
inlets supplemental shields, which reduce the local dose adjacent to the inlets for ALARA 

purposes without reducing the thermal performance of the YR-MPG VGG. 

The top of the Yankee-MPG and GY-MPG VGGs are closed by a shield plug and lid. The shield 
plug for the Yankee-MPG VGG is approximately 5 inches thick and incorporates carbon steel plate 
as gamma radiation shielding and NS-4-FR as neutron radiation shielding. A carbon steel lid that 
provides additional gamma radiation shielding is installed above the shield plug. For the GY-MPG 
VGG, the shield plug is similar to the Yankee-MPG VGG except the neutron shielding may be 
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either NS-4-FR or NS-3. The VCC shield plug and lid reduce skyshine radiation and provide a 
cover and seal to protect the canister from the environment and postulated tornado missiles. 

The MPC-LACBWR VCC is the storage overpack for the MPC-LACBWR TSC. It provides 
structural support, shielding, protection from environmental conditions, and natural convection 
cooling of the TSC during long-term storage. The MPC-LACBWR VCC is a reinforced concrete 
(Type II Portland cement) structure with a structural steel inner liner. The concrete wall and steel 
liner provide neutron and gamma radiation shielding. Inner and outer reinforcing steel (rebar) 
assemblies are contained within the concrete. The reinforced concrete wall provides the 
structural strength to protect the canister and its contents in natural phenomena events such as 
tornado wind loading and wind-driven missiles. The MPC-LACBWR VCC incorporates reinforced 
chamfered corners at the edges to facilitate construction. The MPC-LACBWR VCC base weldment 
base plate is covered with a %-inch-thick stainless-steel plate to prevent contact between the 
stainless-steel canister and the carbon steel pedestal. 

• 

The MPC-LACBWR VCC has an annular air passage to allow the natural circulation of air around 
the canister to remove the decay heat from the spent fuel. The air inlets and outlets are steel
lined penetrations that take nonplanar paths from the concrete cask cavity to minimize radiation 
streaming. The decay heat is transferred from the fuel assembly to the fuel tube or damaged fuel 
can and fuel tube in the fuel basket and through the heat transfer disks to the canister wall. Heat 
flows by radiation and convection from the canister wall to the air circulating through the concrete 
cask annular air passage and is exhausted through the air outlets. This passive cooling system 
is designed to maintain the peak cladding temperature well below acceptable limits during long- • 
term storage. This design also maintains the bulk concrete temperature below 150°F and 
localized concrete temperatures below 200°F in normal operating conditions. The MPC-LACBWR 
VCC inlets are fitted with welded pipes to provide additional local shielding in areas adjacent to 
the inlets for ALARA purposes without reducing the thermal performance of the MPC-LACBWR 
VCC (similar to the YR-MPC VCC). 

The top of the MPC-LACBWR VCC is closed by a lid with integral radiation shield. The radiation 
shield is approximately 8-inch thick concrete encased in a carbon steel shell extending into the 
cask cavity from the bottom surface of the 1.5-inch-thick carbon steel lid. This is different than 
the design for YR-MPC and CY-MPC VCCs. 

Fabrication of the NAC-MPC VCCs involve no unique or unusual forming, concrete placement, or 
reinforcement requirements. The concrete portion of the MPC-LACBWR VCC is constructed by 
placing concrete between a reusable, exterior form and the inner metal liner. Reinforcing bars 
are placed near the inner and outer concrete surfaces to provide structural integrity. The inner 
liner and base of the MPC-LACBWR VCC are shop fabricated. Radiation shielding is installed in 
the MPC-LACBWR VCC air inlets to reduce dose rates local to the air inlets at the base of the 
cask. 

2.4.4 Transfer Cask (TFR) and Transfer Adapter 

The NAC-MPC System Transfer Cask (TFR) is primarily a lifting device described in Section 
1.2.1.3 of the NAC-MPC FSAR [2. 7.1.a thru 2. 7.1.m]. The TFR is used to lift and move the TSC 
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assembly and provides biological shielding when it contains a loaded canister. The TFR is used 
for the vertical transfer of the TSC between workstations and the VCC, or transport cask. A 
Transfer Adapter is utilized with the TFR to facilitate positioning and orientation on the VCC or 
Transport Cask, to provide additional shielding during TSC transfer, and to remotely operate the 
TFR shield doors. 

The basic design of the two NAC-MPC TFRs are similar, with the CY-MPC TFR being 
approximately 30 inches longer and 2.5 inches larger in external diameter than the YR-MPC TFR. 
Following utilization at Yankee Rowe, the YR-MPC TFR was sold to and refurbished by DPC for 
use in loading and transferring the MPC-LACBWR systems. The refurbishment included 
fabrication of two new shield doors, a retaining ring assembly, and re-load testing of the TFR to 
ANSI N14.6 requirements. 

The NAC-MPC TFRs are multiwall (steel/lead/NS-4-FR neutron shield/steel) designs, which limits 
the average contact radiation dose rate. The TFR designs incorporate a top retaining ring, which 
is bolted in place preventing a loaded canister from being inadvertently removed through the top 
of the transfer cask. The TFR has two retractable bottom shield doors. During TSC/TFR loading 
operations, the doors are closed and secured by lock bolts/lock pins, so they cannot inadvertently 
open. During TFR unloading operations, the doors are retracted using hydraulic cylinders 
installed on the Transfer Adapter to allow the canister to be lowered into a concrete cask for 
storage or into a transport cask. The Transfer Adapter also provides additional shielding for 
operational staff during TSC transfer operations . 

To qualify the transfer casks as a heavy lifting device, they are designed, fabricated, and proof
load tested to the requirements of NUREG-0612 [2.7.9] and ANSI N14.6 [2.7.10]. Maintenance 
is performed in accordance with site-specific procedures that meet the requirements of NUREG-
0612 and the NAC-MPC System Operating Manuals. 

To minimize potential contamination of the TSC and TFR interior surfaces during loading 
operations in the spent fuel pool, clean water is circulated in the gap between the TFR interior 
surface and the TSC exterior surface using fill and drain lines located in the top and base of the 
transfer cask walls. The clean water flow precludes the intrusion of pool water when the TFR/TSC 
is submerged. Clean water is processed or filtered pool water, or any water external to the spent 
fuel pool that is compatible. 

Exposed surfaces of the TFRs, other than the load-bearing surfaces of the trunnions and the 
bottom door rails, are coated with approved coating systems to protect the carbon steel and to 
provide a smooth surface to facilitate decontamination. 

2.4.5 Spent Fuel Assemblies (SFAs) 

The spent fuel assemblies loaded in the NAC-MPC Systems have specific safety functions which 
result in the assemblies being defined as ITS SSCs. These safety functions include maintaining 
the fissile material geometry, maintaining confinement of the radioactive materials within the fuel 
cladding, and maintaining the ability to retrieve the fuel assemblies . 
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The NAC-MPC System is provided in three configurations. The YR-MPC for Yankee Class spent 
fuel, the CY-MPC for Connecticut Yankee spent fuel, and MPC-LACBWR for Dairyland Power 
Cooperative La Crosse Boiling Water Reactor (LACBWR) spent fuel. The design criteria for the 
spent fuel stored in the YR-MPC and CY-MPC configurations are described in Section 2.1 of the 
NAC-M PC System FSAR [2. 7.1.a thru 2. 7.1.m]. The design criteria for the spent fuel stored in the 
MPC-LACBWR configuration are described in Section 2.A.1 of the NAC-MPC System FSAR 
[2. 7.1.a thru 2. 7.1.m]. 

The YR-MPC is designed to store up to 36 Yankee Class spent fuel assemblies including up to 4 
damaged fuel cans. The Connecticut Yankee CY-MPC is designed to store up to 26 Connecticut 
Yankee spent fuel assemblies and is provided with either a 26-assembly or a 24-assembly basket. 
Both CY-MPC baskets can include up to 4 damaged fuel cans. The Dairyland Power Cooperative 
La Crosse Boiling Water Reactor (LACBWR) is designed to store up to 68 LACBWR spent fuel 
assemblies, including up to 32 LACBWR damaged fuel cans. The spent fuel assemblies stored 
in all configurations are delineated by various factors including manufacturer, type, enrichment, 
burnup, cool time, and cladding material. 

The Yankee Class fuel consists of two types of 16x16 arrays, designated A and B. The Type A 
assembly incorporates a protruding corner of fuel rods while the Type B assembly omits one 
corner of the fuel rods. Connecticut Yankee spent fuel assemblies are 14x14 PWR 
Westinghouse-type fuel assemblies. The Connecticut Yankee spent fuel assemblies and the 
Yankee class fuel assemblies include both stainless steel and zirconium alloy fuel rod cladding . 

The LACBWR fuel contents consists of two types, Allis Chalmers and Exxon fuel assemblies. 
LACBWR fuel assemblies are comprised of 1 Ox1 O array of rods, with Allis Chalmers fuel 
containing 100 fuel rods and Exxon fuel containing 96 fuel rods and four inert rods. All LACBWR 
fuel assemblies are stainless steel clad. LACBWR fuel assembly shrouds (channels) were 
removed from the spent fuel assemblies prior to dry fuel storage. 

All damaged fuel and fuel debris for all authorized. NAC-MPC SNF is required to be placed in a 
damaged fuel can (DFC) during storage in the TSC. There are no high burnup (HSU) fuel 
assemblies currently loaded or planned to be loaded in a NAC-MPC System. 

2.4.6 Fuel Transfer and Auxiliary Equipment 

The fuel transfer and auxiliary equipment necessary for NAC-MPC System loading and ISFSI 
operations (e.g., lifting yoke, air-pallets, heavy haul trailer, vacuum drying and helium backfill 
system, welding equipment, weld inspection equipment, drain pump equipment, and helium leak 
detection equipment) are not included as part of the NAC-MPC System certified in NRC Certificate 
of Compliance for the NAC-MPC System and as such, are not described in detail in the NAC
MPC System FSAR [2.7.1.a thru 2.7.1.m]. General descriptions of the fuel transfer and auxiliary 
equipment are provided in Section 1.2.1.5, and in Table 8.1.1-1 of Chapter 8 Operating 
Procedures in the NAC-MPC System FSAR. Some of the fuel transfer and auxiliary equipment 
is also depicted in the operational schematics shown in Chapter 1 figures of the NAC-MPC 
System FSAR. 
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2.4.7 VCC Temperature Monitoring System 

The NAC-MPC System's temperature monitoring system is one method authorized to verify the 
continued operability of the VCC heat removal system, although it is not part of the system 
authorized by the NRC in the NAC-MPC System Coe [2.7.2.a thru 2.7.2.i], and as such, is not 
described in detail in the NAC-MPC FSARs [2.7.1.a thru 2.7.1.m]. The VCC heat removal system 
is designed to maintain stored fuel cladding and NAC-MPC System components within allowable 
temperature limits for a period exceeding 24 hours to allow corrective actions to be taken to re
establish operability of the VCC heat removal system. 

2.4.8 ISFSI Storage Pad 

The NAC-MPC System ISFSI storage pad is not part of the NAC-MPC System approved by the 
NAC-MPC System CoC [2.7.2.a thru 2.7.2.i], and as such, is not described in detail in the NAC
MPC System FSAR [2.7.1.a thru 2.7.1.m]. The concepts of the YR-MPC, CY-MPC, and MPC
LACBWR ISFSI storage pad layouts are shown in Figures 1.4-1, 1.4-2, and 1.A.4-1, respectively, 
of the NAC-MPC System FSAR [2.7.1.a thru 2.7.1.m]. The final ISFSI pad designs have 
significant differences from the FSAR conceptual figures. The ISFSI storage pad is a steel
reinforced concrete slab that supports free-standing NAC-MPC System casks. As discussed in 
Section 1.4 of the NAC-MPC System FSAR, the ISFSI storage pad can support the loads from 
the NAC-MPC System casks. Some NAC-MPC System users have identified the ISFSI storage 
pad as ITS (Category C) components and will perform aging management inspections on a site
specific basis independent of the CoC renewal. 

2.4.9 ISFSI Security Equipment 

The ISFSI security equipment (e.g., ISFSI security fences and gates, lighting, communications, 
monitoring equipment, etc.) are not part of the NAC-MPC System approved by the NAC-MPC 
System CoC [2.7.2.a thru 2.7.2.i], and as such, are not described in the NAC-MPC System FSAR 
[2.7.1.a thru 2.7.1.m]. Existing plant programs and procedures ensure that the ISFSI security 
equipment requirements are met in accordance with 10 CFR 73. Furthermore, potential failure of 
the ISFSI security equipment would not prevent the NAC-MPC System casks from performing 
their intended functions. NUREG-1927 specifically excludes inclusion of ISFSI security 
equipment in the application for recertification for a period of extended operation . 
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2.5 SSC WITHIN SCOPE OF Coe RENEWAL APPLICATION 

The SSCs determined to be within the scope of renewal are the TSC, VCC, Transfer Cask 
(TFR)/Transfer Adapter, and the loaded spent nuclear fuel (SNF) assemblies. These basic 
components are the only SSC ITS approved by the CoC [2.7.2.a thru 2.7.2.i] under 10 CFR 72, 

Subpart L. The TSC, VCC, TFR/Transfer Adapter, and SNF all satisfy Criterion 1 of the scoping 

evaluation. 

The intended functions performed by the individual subcomponents of the in-scope SSCs are 

identified in the summary tables for the TSC and Fuel Basket, Vertical Concrete Cask, Transfer 

Cask/Transfer Adapter and Spent Fuel Assemblies, Tables 2.5-1 thru 2.5-9. The important safety 

functions are defined by the following: 

• Thermal/Heat Removal (TH) 

• Structural Integrity (SR) 

• Confinement (CO) 

• Radiation Shielding (SH) 

• Subcriticality (CR) 

• Retrievability (RE) 

The applicable license drawings were reviewed to identify the SSC subcomponents that are ITS 

in accordance with criterion 1 of the scoping process. Following the initial review, SSC 

subcomponents identified as NITS were reviewed under the scoping process criterion 2, which 

identifies subcomponents whose failure could impact the performance of ITS SSC 

subcomponents. The criterion 2 review identified additional SSC subcomponents that will require 

evaluation as in scope for the CoC renewal evaluations and are so identified on the SSC 

subcomponent tables. 
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2.6 SSC NOT WITHIN SCOPE OF Coe RENEWAL APPLICATION 

The SSC that are not in the scope of NAC-MPC System CoC renewal include fuel transfer and 
auxiliary equipment, temperature monitoring systems, ISFSI storage pad, and ISFSI security 
equipment. These components are classified as NITS and do not meet scoping criterion 2 except 
for ISFSI storage pad which requires aging management by the General Licensee, if identified as 
an ITS Category C component on a site-specific basis. 

2.6.1 Fuel Transfer and Auxiliary Equipment 

The fuel transfer and auxiliary equipment necessary for ISFSI operations (e.g., lifting yoke, air
pallets, heavy haul trailer, vertical cask transporter, vacuum drying system, welding equipment, 
weld inspection equipment, drain pump equipment, temperature monitoring equipment, and 
helium leak detection equipment, etc.) are not included as part of the NAC-MPC System certified 
by the NRC in the NAC-MPC System Coe No. 1025 [2.7.2.a thru 2.7.2.i] and as such, are not 
described in detail in the NAC-MPC System FSARs [2.7.1.a thru 2.7.1.m]. The failure of the fuel 
transfer and auxiliary equipment would not prevent the TSC, VCC, TFR, or SFAs from fulfilling 
their intended safety functions. Therefore, the fuel transfer and auxiliary equipment do not meet 
scoping criterion 2 and are not within the scope of the CoC renewal. The fuel transfer and auxiliary 
equipment are addressed in site-specific reviews. A majority of this equipment was disposed of 
following completion of the spent fuel loading operations and decommissioning of the reactor 
plant. When required for de-inventory operations for removing the loaded NAC-MPC TSCs from 
the ISFSls, new or refurbished equipment will be provided to complete the fuel transfer 
operations. 

2.6.2 VCC Temperature Monitoring System 

The NAC-MPC System VCC temperature monitoring system is one method authorized to verify 
the continued operability of the VCC heat removal system, although it is not part of the system 
authorized by the NRC in the NAC-MPC System CoC No. 1025 [2.7.2.a thru 2.7.2.i], and as such, 
is not described in detail in the NAC-MPC System FSARs [2.7.1.a thru 2.7.1.m]. Typically, a VCC 
temperature monitoring system is provided by thermocouples or RTDs placed in each of the four 
outlet vents. The average outlet temperature is compared to the ISFSI pad ambient temperature 
to verify the temperature differential is below the Technical Specification allowable every 24 hours. 
Alternatively, a visual inspection may be performed on a 24-hour frequency to verify that the inlet 
and outlet screens are unobstructed. The failure of the temperature monitoring equipment would 
not prevent the VCC from maintaining the stored fuel cladding and MPC components within 
allowable temperature limits for a period exceeding 24 hours to allow corrective actions to be 
taken to re-establish operability of the VCC heat removal system. Therefore, the VCC temperature 
monitoring system does not meet scoping criterion 2 and are not within the scope of the CoC 
renewal. 

2.6.3 ISFSI Storage Pad 

The NAC-MPC System ISFSI storage pad is not part of the NAC-MPC System certified by the 
NRC in the NAC-MPC CoC No. 1025 [2.7.2.a thru 2.7.2.i] under 10 CFR Part 72, Subpart L. The 
ISFSI storage pad provides free-standing support of the NAC-MPC System casks. The generic 
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requirements for the ISFSI physical parameters are addressed in the USFARs [2. 7.1.a thru 
2.7.1.m] in the evaluation of VCC accident drops and the beyond design basis tip-over accident. 
The FSAR and Coe authorize the evaluation of the ISFSI pad on a site-specific basis as part of 
the 10 CFR 72.212 evaluation. However, the ISFSI storage pad meets scoping criterion 1 if the 
pad is classified as ITS Category C by the General Licensee. Although not within the scope of 
NAC-MPC System Coe renewal, the aging management inspections, if required, of the ISFSI pad 
will be addressed on a site-specific inspection program basis by the General Licensee. 

2.6.4 ISFSI Security Equipment 

The ISFSI security equipment is not within the scope of Coe renewal per NUREG-1927 Rev 1 . 
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Table 2.2-1 Applicable YR-MPC License Drawings - (Revision Number and Number of Sheets Indicated) 

[Drlwi6'lt" · ~r:·· 1

':7f .::;~: : x: isAii:.'· FlAR: FSAli'. > FSAR . :\i=sl'i:t JFSAi :RSAR ESAR. · FSAR:. · FSAR r '. i=s'AR. ;FSAR 'FSAR. 
!-"N~ihb~ffi'ifla~}~~::;·f!Jl~,~*'L Jao<1'>;< ·R~ <1> ,1 t :Ri<1>.\:~ : RJ<J>.'. t R..i<:111 

:, ,t Rs0t' '.~~s<i'>':'; '<\i1i'1l :",iafoJ · '&9<1>'' R10<1i:·s tRi@'m., ~R12f1~ 

455-821 STC Adapter 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 
Ring 

455-856 VCC Nameplate 0/1 1 /1 1/1 2/1 2/1 2/1 2/1 2/1 2/1 2/1 2/1 2/1 2/1 
455-859 Transfer Adapter 1/3 3/3 5/4 5/4 5/4 5/4 5/4 5/4 5/4 6/4 6/4 6/4 6/4 

455-860 Transfer Cask 
455-861 VCC Structural 

Weldments 
455-862 Loaded VCC 

455-863 vcc Lid 

455-864 VCC Shield Plug 

455-866 VCC Reinforcing 
Bar and 

Concrete 
455-870 Canister Shell 
455-871 Canister Details 
455-871 Canister Details 
455-872 TSC Assembly 
455-872 TSC Assembly 

455-873 Drain Tube 
Assy. 

455-881 PWR Fuel Tube 
455-891 Fuel Basket (FB) 

455-891 

Bottom 
Weldment 
FB Bottom 
Weldment 

4/4 6/5 8/5 
4/2 6/3 7/3 

2/1 3/1 6/2 

2/1 3/1 3/1 

1 /1 2/1 2/1 

0/3 4/4 4/4 

3/1 4/1 4/1 
4/2 6/2 7/2 

6/2 9/2 11/2 

2/1 3/1 3/1 

3/1 7/3 8/3 
0/1 1/2 1/2 

10/5 10/5 10/5 10/5 
7/3 7/3 7/3 7/3 

7/2 7/2 7/2 7/2 

3/1 3/1 3/1 3/1 

2/1 2/1 2/1 2/1 

5/4 5/4 5/4 5/4 

8/2 8/2 8/2 8/2 
7P2/3 7P2/3 7P2/3 7P2/3 
12/2 12/2 12/2 12/2 

11P1/ 11P1/ 11P1/ 11P1/ 
2 2 2 2 

8/3 8/3 8/3 8/3 
1/2 1/2 1/2 1/2 

10/5 
8/3 

8/2 

3/1 

2/1 

5/4 

5/1 
8/2 

7P2/3 
12/2 

11 P1/ 
2 

4/1 

8/3 
1/2 

10/5 
8/3 

8/2 

3/1 

2/1 

5/4 

5/1 
8/2 

7P2/3 
12/2 

11 P1/ 
2 

4/1 

8/3 
1/2 

11/5 11/5 
8/3 8/3 

8/2 8/2 

3/1 3/1 

2/1 2/1 

5/4 5/4 

5/1 5/1 
8/2 8/2 

7P2/3 7P2/3 
12/2 12/2 

11P1/ 11P1/ 
2 2 

4/1 4/1 

8/3 8/3 
1/2 1/2 

11/5 11/5 
8/3 8/3 

9/2 9/2 

3/1 3/1 

2/1 2/1 

5/4 5/4 

5/1 5/1 
8/2 8/2 

7P2/3 7P2/3 
12/2 12/2 

11P1/ 11P1/ 
2 2 

4/1 4/1 

8/3 8/3 
1 /2 1/2 

2P0/3 2P0/3 2P0/3 2P0/3 2P0/3 2P0/3 2P0/3 2P0/3 2P0/3 2P0/3 
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Table 2.2-1 Applicable YR-MPC License Drawings - (Revision Number and Number of Sheets Indicated) 

i,Wftt~~t . !llf!; :?i~!c!I 't,'RSA:RI 
fitfa<1:i! 

455-892 FB Top 2/2 3/2 3/2 3/2 3/2 3/2 3/2 3/2 3/2 3/2 3/2 
Weldment 

455-892 FB Top 3P0/3 3P0/3 3P0/3 3P0/3 3P0/3 3P0/3 3P0/3 3P0/3 3P0/3 3P0/3 
Weldment 

455-893 FB Support Disk 3/1 3/1 3/1 3/1 3/1 3/1 3/1 3/1 3/1 3/1 3/1 3/1 3/1 

455-894 FB Heat 1/1 2/1 2/1 2/1 2/1 2/1 2/1 2/1 2/1 2/1 2/1 2/1 2/1 
Transfer Disk 

455-895 FB Assembly 2/1 4/2 4/2 5/2 5/2 5/2 5/2 5/2 5/2 5/2 5/2 5/2 5/2 
455-895 FB Assembly 5P0/2 5P0/2 5P0/2 5P0/2 5P0/2 5P0/2 5P0/2 5P0/2 5P0/2 5P0/2 
455-901 DFC Assembly OP0/2 OP0/2 OP0/2 OP0/2 OP0/2 OP0/2 OP0/2 OP0/2 OP0/2 OP0/2 
455-902 DFC Details OP4/5 OP4/5 OP4/5 OP4/5 OP4/5 OP4/5 OP4/5 OP4/5 OP4/5 OP4/5 
455-913 vcc 1 /1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 

Supplemental 
Shielding 

455-918 TFR Door Stop 0/2 1/2 1/2 1/2 1/2 1/2 1/2 1/2 1/2 1/2 1/2 1/2 
455-919 United Nuclear 0/1 2/1 2/1 2/1 2/1 2/1 2/1 2/1 2/1 2/1 2/1 

Test Assembly 
Retainer 

YR-00- Yankee Class 1 /1 03/1 03/1 03/1 03/1 03/1 03/1 03/1 03/1 03/1 03/1 03/1 03/1 
060 Reconfigured 

Fuel Assembly 
(RFA) 

YR-00- RFA Shell 1/1 04/1 04/1 04/1 04/1 04/1 04/1 04/1 04/1 04/1 04/1 04/1 04/1 
061 Weldment 

YR-00- RFA Top End 1 /1 04/1 04/1 04/1 04/1 04/1 04/1 04/1 04/1 04/1 04/1 04/1 04/1 
062 Fitting 

Sheet 1 
YR-00- RFA Top End 02/1 02/1 02/1 02/1 02/1 02/1 02/1 02/1 02/1 02/1 02/1 02/1 

062 Fitting 
Sheet 2 
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YR-00- RFA Top End D1/1 D1/1 D1/1 D1/1 D1/1 D1/1 D1/1 D1/1 D1/1 D1/1 D1/1 D1/1 
062 Fitting 

Sheet 3 
YR-00-

063 

YR-00-
064 

YR-00-
065 

YR-00-
066 

Sheet 1 
YR-00-

066 
Sheet 2 

RFA Bottom 
End Fitting 

RFA Nozzle Bolt 

RFA Fuel 
Basket 

RFA Fuel Tube 

RFA Fuel Tube 

1 /1 D4/1 D4/1 

1 /1 D4/1 D4/1 

1/1 D2/1 D2/1 

1 /1 D5/1 D5/1 

03/1 D3/1 

D4/1 D4/1 D4/1 D4/1 D4/1 D4/1 D4/1 D4/1 D4/1 D4/1 

D4/1 D4/1 D4/1 D4/1 D4/1 D4/1 D4/1 D4/1 D4/1 D4/1 

D2/1 D2/1 D2/1 D2/1 D2/1 D2/1 D2/1 D2/1 D2/1 D2/1 

D5/1 D5/1 D5/1 D5/1 D5/1 D5/1 D5/1 D5/1 D5/1 D5/1 

D3/1 D3/1 03/1 03/1 03/1 D3/1 D3/1 D3/1 D3/1 D3/1 

(1) NAC-MPC System Final Safety Analysis Report and applicable revision number. The revision of the drawing and number of sheets are indicated for each 
drawing listed. 
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Table 2.2-2 Applicable CY-MPC License Drawings - (Revision Number and Number of Sheets Indicated) 

~~;;!!ll 
:_·,"'·-~, 

.. , .. ·· ~R''i~s'~-~~~~~~ARil ~:~~·,, 
~~.-::, 
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455-821 STC Adapter Rinq 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 
414-856 VCC Nameplate 3/1 3/1 3/1 3/1 3/1 3/1 3/1 3/1 3/1 3/1 3/1 
455-859 Transfer Adapter 5/4 5/4 5/4 5/4 5/4 5/4 5/4 5/4 5/4 5/4 5/4 
414-860 Transfer Cask 4/5 4/5 5/5 6/5 6/5 6/5 6/5 6/5 6/5 6/5 6/5 
414-861 VCC Structural 7/3 7/3 7/3 8/3 8/3 8/3 8/3 8/3 8/3 8/3 8/3 

Weldments 
414-862 Loaded VCC 4/1 4/1 4/1 4/1 4/1 5/1 5/1 5/1 5/1 6/2 6/2 
414-863 vcc Lid 4/1 4/1 4/1 4/1 4/1 4/1 4/1 4/1 4/1 4/1 4/1 
414-864 VCC Shield Pluq 3/1 3/1 3/1 3/1 3/1 3/1 3/1 3/1 3/1 3/1 3/1 
414-866 VCC Reinforcing Bar 4/4 4/4 4/4 4/4 5/6 5/6 5/6 5/6 5/6 5/6 5/6 

and Concrete 
414-870 Canister Shell 3/1 3/1 3/1 3/1 3/1 3/1 3/1 3/1 3/1 3/1 3/1 
414-871 Canister Details 3/2 5/2 6/2 6/2 6/2 6/2 6/2 6/2 6/2 6/2 6/2 
414-872 TSC Assembly 3/3 5/3 6/3 6/3 6/3 6/3 6/3 6/3 6/3 6/3 6/3 
414-873 Drain Tube Assy. 0/1 2/1 2/1 2/1 2/1 2/1 2/1 2/1 2/1 2/1 2/1 
414-891 Fuel Basket (FB) 3/1 3/1 3/1 3/1 3/1 3/1 3/1 3/1 3/1 3/1 3/1 

Bottom Weldment 

414-894 FB Heat Transfer Disk 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 

414-895 FB Assembly 4/2 4/2 4/2 4/2 4/2 4/2 4/2 4/2 4/2 4/2 4/2 

414-901 DFC Assembly 1/1 1/1 1/1 1 /1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 
414-902 DFC Details 2/3 3/3 3/3 3/3 3/3 3/3 3/3 3/3 3/3 3/3 3/3 
414-903 Reconfigured Fuel 1/2 1/2 1/2 1/2 1/2 1/2 1/2 1/2 1/2 1/2 1/2 

Assembly (RFA) 

414-904 RFA Details 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 
414-917 TFR Door Stop 1/2 1/2 1/2 1/2 1/2 1/2 1/2 1/2 1/2 1/2 1/2 

Note: 
(1) NAC-MPC System Final Safety Analysis Report and applicable revision number. The revision of the drawing and number of sheets are indicated for each 

drawing listed. 
(2) First revision with CY-MPC specific License Drawings. 
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Table 2.2-3 Applicable MPC-LACBWR License Drawings - (Revision Number and Number of Sheets Indicated) 
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455-859 Transfer Adapter Assy. 5/4 6/4 6/4 6/4 6/4 
455-860 Transfer Cask Assembly 10/5 11/5 11/5 11/5 11/5 

630045-861 VCC Structural Weldment 1/3 3/3 4/3 4/3 4/3 
630045-862 Loaded VCC 0/1 0/1 0/1 2/1 2/1 
630045-863 VCC Lid Assembly 0/1 1/1 2/1 2/1 2/1 
630045-864 VCC Nameplate 0/1 2/1 2/1 2/1 2/1 
630045-866 VCC Reinforcing Bar and 1/5 1/5 1/5 1/5 4/7 

Concrete Placement 
630045-870 Canister Shell Weldment 0/1 3/1 3/1 3/1 3/1 
630045-871 TSC Details 0/4 5/4 5/4 5/4 5/4 
630045-872 TSC Assembly 0/2 5/2 6/2 6/2 6/2 
630045-873 TSC Drain Tube Assembly 0/1 1/1 1/1 1/1 1/1 
630045-877 Fuel Basket (FB) Bottom 0/1 3/1 3/1 3/1 3/1 

Weldment 
630045-878 FB Top Weldment 0/1 1/1 1/1 1/1 1/1 
630045-881 Fuel Tube Assembly 0/2 1/2 1/2 1/2 1/2 
630045-893 FB Support Disk 0/1 1/1 1/1 1/1 1/1 
630045-894 FB Heat Transfer Disk 0/1 1/1 1/1 1/1 1/1 
630045-895 Fuel Basket Assembly - 68 0/3 2/3 2/3 2/3 2/3 

BWR 
630045-901 DFC Assembly 0/1 0/1 0/1 0/1 0/1 
630045-902 DFC Details 0/2 1/2 1/2 1/2 1/2 

Note: 
(1) NAC-MPC System Final Safety Analysis Report and applicable revision number. The revision of the drawing and number of sheets are indicated for each 

drawing listed. 
(2) First revision with MPC-LACBWR specific License Drawings 
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Table 2.3-1 Summary of Scoping Evaluation Results for NAC-MPC Systems 

Transportable Storage Canister 
Yes NA Yes 

TSC/Canister 
Vertical Concrete Cask VCC Yes NA Yes 

Transfer Cask TFR Yes NA Yes<7l 

Transfer Ada ter Plate Yes NA Yes <7l 

s Yes NA Yes <3l 

No No No 

No No No 
Yes <8l No<9l Yes <8l 

No No No 

Notes: 

(1) SSC is Important-to-Safety (ITS). 
(2) SSC is Not-Important-to-Safety (NITS), but its failure could prevent an ITS function 

from being fulfilled. 
(3) Fuel pellets are not within the scope of the renewal. 
(4) Fuel transfer equipment includes a) hardware to position the transfer cask with respect to 

the storage or transport cask; b) lifting yoke for the transfer cask; c) lifting slings for the 
canister and canister lids, d) air pallets, e) heavy haul trailer, and f) vertical cask 
transporter (applicable to facilities that still retain transfer equipment on site). 

(5) Ancillary equipment includes canister closure equipment used to drain, backfill, and seal 
the canister (e.g., the suction pump equipment, the vacuum drying system, automated 
or manual welding equipment, weld inspection equipment, helium backfill and leak 
detection equipment, etc.). 

(6) ISFSI security equipment includes the ISFSI security fences and gates, lighting, 
communications, and monitoring equipment is specifically excluded from the scope of CoC 
renewal per NUREG-1927 Rev 1. 

(7) Applicable to sites that still retain a Transfer Cask (TFR) and/or Transfer Adapter Plate 
on-site, and to TFRs in storage under NAC control. NA to facilities that have disposed of 
the equipment, or the equipment is no longer available. 

(8) ISFSI storage pads identified by General Licensees as being ITS Category C shall have 
aging management implemented by the General Licensee outside scope of CoC 
Renewal. 

(9) ISFSI storage pad if designated as NITS by the General Licensee. 
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Table 2.5-1 Intended Functions of NAC-MPC Transportable Storage Canister (TSC) Subcomponents for YR-MPC 

TSC Shell Item 1 455-870 SR, CO, RE A X Yes 
Bottom Item 2 455-870 SR, CO, RE A X Yes 

Location Lu Item 3 455-870 C No 
Weather Resistant Dwg. Note 2 455-870 NQ No 
Paint (Alignment 

Mark on TSC Shell 
Shield Lid Support Item 1 455-871 SR,RE B X Yes 

Rin 
Item 2 455-871 SR B X Yes 
Item 3 455-871 SR, CO, SH B X Yes 

Metal Boss Seal Item 4 455-871 C No 
Structural Lid Item 5 455-871 SR,RE B X Yes 
Valved Ni le Item 6 455-871 C No 

Port Cover Item 7 455-871 co B X Yes 
Ke Item 8 455-871 C No 

Shield Lid - Damaged Item 9 455-871-7- SR, CO, SH B X Yes 
Fuel P2 

Weather Resistant Dwg. Note 2 455-871 NQ No 
Paint (Alignment 

Mark) on Structural 
Lid 

Shield Lid Plu Item 10 455-872 NQ No 
Structural Lid Plu Item 11 455-872 NQ No 

Dowel Pin Item 12 455-872 NQ No 
Valved Ni le Item 1 455-873 C No 

Tube Item 2 455-873 C No 
Metal Boss Seal Item 3 455-873 C No 
PWR Fuel Tube Items 1 & 5 455-881 CR A X Yes 

Neutron Absorber Item 2 455-881 CR A X Yes 
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Table 2.5-1 Intended Functions of NAC-MPC Transportable Storage Canister (TSC) Subcomponents for YR-MPC 

Claddin 
Tube Flan e 

Bottom Fuel Basket Yes 
FB Plate 

Bottom FB Weldment Item 2 455-891 SR A X Yes 
Pad 

Bottom FB Weldment Items 3-4 · 455-891 SR A X Yes 
Su ort Plate 

Bottom Oversized FB Item 5 455-891 SR A X Yes 
Plate 

Bottom Weldment FB Item 6 455-891 SR A X Yes 
Plate - Dama ed Fuel 

To FB Plate Item 1 455-892 SR A X Yes 
Top FB Structural Item 2 455-892 SR A X Yes 

Rin 
Top FB Weldment Items 3 455-892 SR A X Yes 

Su ort Plate 
Top FB Oversized Item 4 455-892 SR A X Yes 

Plate 
Top FB Plate - Item 5 455-892 SR A X Yes 
Dama ed Fuel 

FB Su ort Disk Item 1 455-893 SR A X Yes 
Item 2 455-893 SR A X Yes 
Item 3 455-893 SR A X Yes 
Item 4 455-893 SR A X Yes 
Item 5 455-893 SR A X Yes 
Item 6 455-893 SR A X Yes 

To S acer Item 7 455-893 SR A X Yes 
FB Heat Transfer Disk Item 1 455-894 TH A X Yes 

PWR Drain Tube Item 4 455-895 C No 
Sleeve 
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Table 2.5-1 Intended Functions of NAC-MPC Transportable Storage Canister (TSC) Subcomponents for YR-MPC 

PWR Basket Flat Item 13 455-895 SR C X Yes 
Washer 

Top Weldment Baffle 
A 

Top Weldment Baffle 
B 

Screen Cover Plate 
Damaged Fuel Can 

<DFC) Lid Plate 
Lid Guide 

Wiper 
Lid Bottom Plate 

Filter Screen 
Backinq Screen 

DFC Bottom Plate 
DFC Collar Side Plate 

DFC Tube Bodv 
Lift Tee 

Suooort Rinq 
Dowel Pin 

Test Assembly 
Retainer Lower Tab 

Sleeve 
LiftinQ Plate 

Gusset 
Rinq 

Yankee-Class 
Reconfigured Fuel 
Assembly (RFA) 
RFA Shell Casinq 

Item 16 455-895 SR A X Yes 

Item 17 455-895 SR A X Yes 

Item 1 455-902 CR C X Yes 
Item 2 455-902 SR,CR A X Yes 

Item 3 455-902 C No 
Item 4 455-902 C X Yes 
Item 5 455-902 SR, CR A X Yes 

Items 6 & 14 455-902 CR C X Yes 
Items 7 & 15 455-902 CR C X Yes 

Item 8 455-902 SR,CR A X Yes 
Item 9 455-902 SR A X Yes 

Item 10 455-902 SR,CR A X Yes 
Item 12 455-902 SR B X Yes 
Item 13 455-902 SR B X Yes 
Item 16 455-902 SR C X Yes 
Item 1 455-919 SR, CR A X Yes 

Item 2 455-919 SR, CR A X Yes 
Item 3 455-919 SR, CR A X Yes 
Item 4 455-919 SR, CR A X Yes 
Item 5 455-919 SR, CR A X Yes 

YR-00-060 SR, CR A X Yes 

Item 1 YR-00-061 SR, CR A X Yes 
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Table 2.5-1 Intended Functions of NAC-MPC Transportable Storage Canister (TSC) Subcomponents for YR-MPC 

RFA Top Rinq Item 2 YR-00-061 SR, CR A X Yes 
RFA Top End Fitting Item 1 YR-00-062, SR, CR A X Yes 

Sh. 1 
RFA Top End Plate Item 1 YR-00-062, SR, CR A X Yes 

Sh. 2 
RFA Top End Item 10 YR-00-062, SR, CR A X Yes 

Template Sh. 3 
RF A Bottom End Items 1-5 YR-00-063 SR,CR A X Yes 

Fitting 
RFA Bolt Item 1 YR-00-064 SR,CR A X Yes 

RFA Aliqnment Pin Item 5 YR-00-064 SR,CR A X Yes 
RFA Fuel Basket Item 1 YR-00-065 SR, CR A X Yes 

Corner Anqle 
RFA Fuel Basket Tie Item 2 YR-00-065 SR, CR A X Yes 

Plate 
RFA Fuel Basket Fuel Item 1 YR-00-066 SR, CR A X Yes 

Tube 
RFA Fuel Basket Top Item 2 YR-00-066 SR,CR A X Yes 

Cap 
RFA Fuel Basket Item 3 YR-00-066 SR,CR A X Yes 

Bottom Cap 

(1) Included in Section 1.7 of the NAC-MPC System Updated Final Safety Analysis Report (FSAR) [2.7.1.a - 2.7.1.m] 
(2) Intended safety functions include Thermal/Heat Removal (TH), Structural Integrity (SR), Confinement (CO), Radiation Shielding (SH), Subcriticality 

(CR), and Retrievability (RE) 
(3) Items identified as No in the In-Scope column do not have an identified ITS function and do not require aging management review. 
(4) Non-Quality (NQ) is used for NITS designation. 
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• • ENCLOSURE 1 

APPLICATION FOR RENEWAL OF THE NAC-MPC SYSTEM CoC 

Table 2.5-2 Intended Functions of NAC-MPC Transportable Storage Canister (TSC) Subcomponents for CY-MPC 
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TSC Shell Item 1 414-870 SR, CO, RE 
Bottom Item 2 414-870 SR, CO, RE 

Location Lug Item 3 414-870 
Paint Item 4 414-870 

Weather Resistant Dwg. Note 2 414-870 
Paint (Alignment 

Mark) 
Shield Lid Support 

Rinq 
Spacer Rinq 
Shield Lid 

Key 
Structural Lid 
Valved Nipple 

Port Cover 
Seal 

Lubricant 
Weather Resistant 
Paint (Alignment 

Mark) on Structural 
Lid 

Shield Lid Pluq 
Structural Lid PluQ 

Dowel Pin 
Lubricant 

Valved Nioole 
Tube 
Seal 

Item 1 414-871 

Item 2 414-871 
Item 3 414-871 
Item 4 414-871 
Item 5 414-871 
Item 6 414-871 
Item 7 414-871 
Item 8 414-871 
Item 9 414-871 

Dwg. Note 2 414-871 

Item 10 414-872 
Item 11 414-872 
Item 13 414-872 
Item 14 414-872 
Item 1 414-873 
Item 2 414-873 
Item 3 414-873 

SR,RE 

SR 
SR, CO, SH 

SR,RE 

co 
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A X Yes 
C No 

NQ No 
NQ No 

B X Yes 

C X Yes 
B X Yes 
C No 
B X Yes 
C No 
B X Yes 
C No 

NQ No 
C No 

NQ No 
NQ No 
NQ No 
NQ No 
C No 
C No 
C No 

• 
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ENCLOSURE 1 

APPLICATION FOR RENEWAL OF THE NAC-MPC SYSTEM Coe 

Table 2.5-2 Intended Functions of NAC-MPC Transportable Storage Canister (TSC) Subcomponents for CY-MPC 

PWR Fuel Tube Item 1 414-881 CR A Yes 
Neutron Absorber Item 2 414-881 CR A Yes 

Cladding Item 3 414-881 SR, CR A X Yes 
Tube Flange Item 4 414-881 SR A X Yes 

PWR Oversized Fuel Item 1 414-882 CR A X Yes 
Tube 

Neutron Absorber Item 2 414-882 CR A X Yes 
Cladding Item 3 414-882 SR, CR A X Yes 

Tube Flange Item 4 414-882 SR A X Yes 
Bottom Fuel Basket Item 1 414-891 SR A X Yes 

FB Plate 
Bottom FB Weldment Item 2 414-891 SR A X Yes 

Pad 
Bottom FB Weldment Items 3-6 414-891 SR A X Yes 

Su art Plate 
Top FB <4l Plate Items 1 & 6 414-892 SR A X Yes 

Top FB Structural Item 2 414-892 SR A X Yes 
Rin 

Top FB Weldment Item 3 414-892 SR A X Yes 
Su art Plate 

Baffle Items 4 & 5 414-892 SR A X Yes 
FB Shield Baffle Item 7 414-892 SR A X Yes 
FB Su art Disk Item 1 414-893 SR A X Yes 

Item 2 414-893 SR A X Yes 
Item 3 414-893 SR A X Yes 
Item 4 414-893 SR A X Yes 
Item 5 414-893 SR A X Yes 
Item 6 414-893 SR A X Yes 
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• • ENCLOSURE 1 

APPLICATION FOR RENEWAL OF THE NAC-MPC SYSTEM Coe 

Table 2.5-2 Intended Functions of NAC-MPC Transportable Storage Canister (TSC) Subcomponents for CY-MPC 

Washer 
FB Heat Transfer Disk 

PWR Drain Tube 
Sleeve 

Lubricant 
Damaged Fuel Can 

DFC Collar 
DFC Lid Plate 

Lid Guide 

Wiper 

DFC Bottom Plate 

Filter Screen 

Backing Screen 

Side Plate 
DFC Tube Body 

Lift Tee 

Lid Bottom Plate 
Dowel Pin 

RFA Corner An le 
RFA Tube 

Filter Screen 
Backin Screen 

Stand-off Pin 
Hex Head Bolt 

Item 7 414-893 SR C X 
Item 1 414-894 TH A X 

Item 4 414-895 C 

Item 13 414-895 NQ 

Item 1 414-902 SR A X 

Item 2 414-902 SR,CR A X 
Item 3 414-902 C 
Item 4 414-902 co C X 
Item 5 414-902 SR,CR A X 

Items 6 & 14 414-902 CR C X 
Items 7 & 15 414-902 CR C X 

Item 8 414-902 SR, CR A X 
Item 9 414-902 SR,CR A X 

Item 11 414-902 SR B X 
Item 12 414-902 SR B X 
Item 13 414-902 SR, CR A X 
Item 16 414-902 SR C X 
Item 4 414-903 SR, CR A X 
Item 5 414-903 SR, CR A X 
Item 8 414-903 CR C X 
Item 9 414-903 CR C X 

Item 10 414-903 SR C X 
Item 16 414-903 SR A X 
Item 17 414-903 SR, CR A X 
Item 1 414-904 SR,CR A X 
Item 2 414-904 SR, CR A X 
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Yes 
Yes 

No 

No 

Yes 

Yes 

No 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 



ENCLOSURE 1 

APPLICATION FOR RENEWAL OF THE NAC-MPC SYSTEM Coe 

Table 2.5-2 Intended Functions of NAC-MPC Transportable Storage Canister (TSC) Subcomponents for CY-MPC 

• 

Item 3 414-904 SR A X Yes 
Item 4 414-904 SR A X Yes 
Item 5 414-904 SR A X Yes 
Item 6 414-904 SR A X Yes 
Item 7 414-904 SR A X Yes 
Item 8 414-904 SR A X Yes 

(1) Included in Section 1.7 of the NAC-MPC System Updated Final Safety Analysis Report (FSAR) [2.7.1.a - 2.7.1.m] 
(2) Intended safety functions include Thermal/Heat Removal (TH), Structural Integrity (SR), Confinement (CO), Radiation Shielding (SH), Subcriticality 

(CR), and Retrievability (RE) 
(3) Items identified as No in the In-Scope column do not have an identified ITS function and do not require aging management review. 
(4) Non-Quality (NQ) 
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• • ENCLOSURE 1 

APPLICATION FOR RENEWAL OF THE NAC-MPC SYSTEM Coe 

Table 2.5-3 Intended Functions of NAC-MPC Transportable Storage Canister (TSC) Subcomponents MPC-LACBWR 

Bottom Plate Item 2 630045-870 SR, CO, RE A X Yes 
Location Lug Item 3 630045-870 C No 

Weather Resistant Dwg. Note 9 630045-870 NQ No 
Paint (Alignment 

Mark) on TSC Shell 
Closure Lid 

Nipple 
Seal 

Closure Lid Support 
Ring 

Inner Port Cover 
Kev 

Closure Ring 
Closure Lid Plug 

Spacer 
Bolt 

Nord-Lock Washer 
Outer Port Cover 

Weather Resistant 
Paint (Alignment 

Mark) on Closure Lid 
Drain Tube Nioole 

Drain Tube 
Seal 

Bottom Fuel Basket 
(FB) Plate 

Bottom FB Weldment 
Pad 

Item 1 630045-871 
Item 2 630045-871 
Item 3 630045-871 
Item 4 630045-871 

Item 5 630045-871 
Item 6 630045-871 
Item 7 630045-871 
Item 8 630045-871 
Item 9 630045-871 

Item 10 630045-871 
Item 11 630045-871 
Item 12 630045-871 

Dwg. Note 1 630045-871 

Item 1 630045-873 
Item 2 630045-873 
Item 3 630045-873 
Item 1 630045-877 

Item 2 630045-877 

SR, CO, RE A X Yes 
NQ No 
NQ No 

SR A X 
Yes 

SR, CO A X Yes 
C No 

SR, CO, RE A X Yes 
NQ No 

SR,CO B X Yes 
SR B X Yes 
SR C Yes 

SR, CO A X Yes 
NQ No 

NQ No 
NQ No 
NQ No 

SR A X Yes 

SR A X Yes 
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ENCLOSURE 1 

APPLICATION FOR RENEWAL OF THE NAC-MPC SYSTEM Coe 

Table 2.5-3 Intended Functions of NAC-MPC Transportable Storage Canister (TSC) Subcomponents MPC-LACBWR 

Bottom FB Weldment Item 3 630045-877 SR A X Yes 
Support Plate 

Top FB Weldment Item 1 630045-878 SR A X Yes 
Plate 

Top FB Weldment Item 2 630045-878 SR A X Yes 
Rinq 

Top FB Weldment Items 3-5 & 8 630045-878 SR A X Yes 
Support Plate 

Top FB Weldment Item 6 630045-878 SR A X Yes 
Stiffener-A 

Top FB Weldment Item 7 630045-878 SR A X Yes 
Stiffener-B 

BWR Fuel Tube Item 1 630045-881 CR A X Yes 
Neutron Absorber Items 2 & 6 630045-881 CR A X Yes 

Cladding Items 3 & 7 630045-881 SR,CR A X Yes 
Tube Flange Item 4 630045-881 SR A X Yes 

Plate Item 5 630045-881 TH A X Yes 
FB Support Disk Items 1 - 3 630045-893 SR A X Yes 
FB Heat Transfer Item 1 630045-894 TH A X Yes 

Disk 
Drain Tube Sleeve<3l Item 4 630045-895 NQ No 

Spacer Items 7, 21 & 630045-895 SR A X Yes 
22 

Bottom Spacer Item 8 630045-895 SR A X Yes 
Top Nut Item 10 630045-895 SR A X Yes 
Tie Rods Items 11 630045-895 SR A X Yes 

Top Spacer Item 12 630045-895 SR A X Yes 
Split Spacer Item 13 630045-895 SR A X Yes 
Flat Washer Item 14 630045-895 SR C X Yes 

52 • • • I 

J 



• • • ENCLOSURE 1 

APPLICATION FOR RENEWAL OF THE NAC-MPC SYSTEM CoC 

Table 2.5-3 Intended Functions of NAC-MPC Transportable Storage Canister (TSC) Subcomponents MPC-LACBWR 

Damaged Fuel Can Item 1 630045-902 SR A X Yes 
(DFC) Collar 

DFC Lid Plate Item 2 630045-902 SR, CR A X Yes 
Lid Guide Item 3 630045-902 C No 

Wiper Item 4 630045-902 C X Yes 
DFC Bottom Plate Item 5 630045-902 SR, CR A X Yes 

Filter Screen Items 6 & 14 630045-902 CR C X Yes 
Backinq Screen Items 7 & 15 630045-902 CR C X Yes 

Side Plate Item 8 630045-902 SR, CR A X Yes 
DFC Tube Body Item 9 630045-902 SR, CR A X Yes 

Lift Tee Item 11 630045-902 SR B X Yes 
Support Ring Item 12 630045-902 SR B X Yes 

Lid Bottom Plate Item 13 630045-902 SR, CR A X Yes 
Dowel Pin Item 16 630045-902 SR C X Yes 

(1) Included in Section 1.A.7 of the NAC-MPC System Updated Final Safety Analysis Report (FSAR) [2.7.1.a - 2.7.1.m] 
(2) Intended safety functions include Thermal/Heat Removal (TH), Structural Integrity (SR), Confinement (CO), Radiation Shielding (SH), Subcriticality (CR), 

and Retrievability (RE) 
(3) Items identified as No in the In-Scope column do not have an identified ITS function and do not require aging management review. 
(4) Non-Quality (NQ) 
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ENCLOSURE 1 

APPLICATION FOR RENEWAL OF THE NAC-MPC SYSTEM Coe 

Table 2.5-4 Intended Functions of NAC-MPC Vertical Concrete Cask (VCC) Subcomponents YR-MPC 
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VCC Liner Shell Item 1 455-861 SH, TH, SR B X Yes 
Top Flanqe Item 2 455-861 SR B X Yes 

Suooort Rinq Item 3 455-861 SR C X Yes 
Jack Base Item 4 455-861 NO No 

Jack Gusset Item 5 455-861 NO No 
Jack Screw Item 6 455-861 NO No 

Jack Nut Item 7 455-861 NO No 
Jam Nut Item 8 455-861 NO No 

Base Weldment Item 10 455-861 SR, TH, SH B X Yes 
Inlet Cover 

Base Weldment 
Shield RinQ 

Base Weldment 
Bottom Plate 

Inlet Side 
Inlet Top 

Stand Plate 
Baffle Weldment 

Base Plate 
Nelson Stud 

Outlet Bottom 
Outlet Top 

Item 11 

Item 12 

Item 13 
Item 14 
Item 15 
Item 16 

Item 17 
Item 18 
Item 19 

455-861 SR, TH, SH B X Yes 

455-861 SR, TH, SH B X Yes 

455-861 SR, TH, SH B X Yes 
455-861 SR, TH, SH B X Yes 
455-861 SR, TH, SH B X Yes 
455-861 SR, TH, SH B X Yes 

455-861 SR B X Yes 
455-861 SR, TH, SH B X Yes 
455-861 SR, TH, SH B X Yes 

Outlet Shield Plate Item 20 455-861 SR, TH, SH B X Yes 
Outlet Bottom Item 21 455-861 SR, TH, SH B X Yes 

Outlet Top Item 22 455-861 SR, TH, SH B X Yes 
Outlet Side Item 23 455-861 SR, TH, SH B X Yes 
Outlet Back Item 24 455-861 SR,TH,SH B X Yes 

Baffle Item 25 455-861 SR, TH, SH B X Yes 
Square Nut Item 26 455-861 NO No 

Heavy Hex Nut Item 27 455-861 NO No 
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• • • ENCLOSURE 1 

APPLICATION FOR RENEWAL OF THE NAC-MPC SYSTEM Coe 

Table 2.5-4 Intended Functions of NAC-MPC Vertical Concrete Cask (VCC) Subcomponents YR-MPC 
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Primer and Coating Note 3 455-861 
for Liner, Pedestal 

and Baseplate 
Assemblies 

Lid Bolt SR Item 6 455-862 
Washer 

Insulation 
Cover 

Seal Tape 
Seal Wire 

Security Seal 
Tab 

vcc Lid 
Coating System for 

vcc Lid 
Shield Pluq Plate 

Neutron Shield 
Retaininq Rinq 

Neutron Shieldinq 
Neutron Shield 

Cover Plate 
Coating System for 
VCC Shield Plug 

Rebar 
Concrete Shell 
Screen Strips 
Vent Screen 
Screen Bolt 

Plain Washer 
Concrete Anchor 

Lag Bolt 

Item 7 455-862 
Item 8 455-862 TH 
Item 9 455-862 SR 

Item 10 455-862 
Item 11 455-862 
Item 12 455-862 
Item 13 455-862 
Item 1 455-863 SR 
Note 1 455-863 

Item 1 455-864 SR, SH 
Item 2 455-864 SR 

Item 3 455-864 SH 
Item 4 455-864 SR, SH 

Item 5 and 455-864 
Dwg. Note 1 

Items 1-11 455-866 SR, SH 
Item 15 455-866 SR, SH 
Item 16 455-866 
Item 17 455-866 
Item 19 455-866 
Item 20 455-866 
Item 23 455-866 
Item 24 455-866 
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NQ No 

B X Yes 
NQ No 
B X Yes 
C X Yes 

NQ No 
C No 
C No 

NQ No 
B X Yes 

NQ No 

B X Yes 
B X Yes 

B X Yes 
B X Yes 

NQ No 

B X Yes 
B X Yes 

NQ No 
NQ No 
NQ No 
NQ No 
NQ No 
NQ No 



ENCLOSURE 1 

APPLICATION FOR RENEWAL OF THE NAC-MPC SYSTEM CoC 

Table 2.5-4 Intended Functions of NAC-MPC Vertical Concrete Cask (VCC) Subcomponents YR-MPC 
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Sealer Item 25 455-866 NQ No 
VCC Inlet Item 1 455-913 SH B X Yes 

Supplemental 
Shield Side Plate 

Shield Pipe 
Coating System for 
VCC Supplemental 

Shield 
Shims 

VCC Nameplate 

Notes: 

Item 2 
Item 3 and 

Dwg. Note 1 

Item 4 
Item 1 

455-913 
455-913 

455-913 
455-856 

SH B X 
NQ 

NQ 
NQ 

(1) Included in Section 1.7 of the NAC-MPC System Updated Final Safety Analysis Report (FSAR) [2.7.1.a -2.7.1.m] 

Yes 
No 

No 
No 

(2) Intended safety functions include Thermal/Heat Removal (TH), Structural Integrity (SR), Confinement (CO), Radiation Shielding (SH), Subcriticality 
(CR), and Retrievability (RE) 

(3) Items identified as No in the In-Scope column do not have an identified ITS function and do not require aging management review. 
(4) Non-Quality (NQ) 
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• • • ENCLOSURE 1 

APPLICATION FOR RENEWAL OF THE NAC-MPC SYSTEM Coe 

Table 2.5-5 Intended Functions of NAC-MPC Vertical Concrete Cask (VCC) Subcomponents CY-MPC 

VCC Liner Shell Item 1 414-861 SH, TH, SR B X Yes 
Top Flanqe Item 2 414-861 SR B X Yes 

Support Rinq Item 3 414-861 SR C X Yes 
Jack Base Item 4 414-861 NQ No 

Jack Gusset Item 5 414-861 NQ No 
Jack Screw Item 6 414-861 NQ No 

Jack Nut Item 7 414-861 NQ No 
Jam Nut Item 8 414-861 NQ No 

Base Weldment Item 10 414-861 SR, TH, SH B X Yes 
Inlet Cover 

Base Weldment Item 11 414-861 SR, TH, SH B X Yes 
Shield Ring 

Base Weldment Item 12 414-861 SR, TH, SH B X Yes 
Bottom Plate 

Inlet Side Item 13 414-861 SR, TH, SH B X Yes 
Inlet Top Item 14 414-861 SR, TH, SH B X Yes 

Stand Plate Item 15 414-861 SR, TH, SH B X Yes 
Baffle Weldment Item 16 414-861 SR, TH, SH B X Yes 

Base Plate 
Nelson Stud Item 17 414-861 SR B X Yes 

Outlet Bottom Item 18 414-861 SR, TH, SH B X Yes 
Outlet Top Item 19 414-861 SR, TH, SH B X Yes 

Outlet Shield Plate Item 20 414-861 SH B X Yes 
Outlet Bottom Item 21 414-861 SR, TH, SH B X Yes 

Outlet Top Item 22 414-861 SR, TH, SH B X Yes 
Outlet Side Item 23 414-861 SR, TH, SH B X Yes 
Outlet Back Item 24 414-861 SR, TH, SH B X Yes 

Baffle Weldment Item 25 414-861 SR, TH, SH B X Yes 
Square Nut Item 26 414-861 NQ No 

Cover Item 27 414-861 SR C X Yes 
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ENCLOSURE 1 

APPLICATION FOR RENEWAL OF THE NAC-MPC SYSTEM CoC 

Table 2.5-5 Intended Functions of NAC-MPC Vertical Concrete Cask (VCC) Subcomponents CY-MPC 
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Dowel Pins Item 28 414-861 NQ No 
Liftinq Nut Item 29 414-861 NQ No 

Primer and Paint Items 30 and 414-861 NQ No 
for Liner, Pedestal 31, and Dwg. 

and Baseplate Note 3 
Assemblies 

Security Seal 
Lid Bolt 
Washer 

Seal Tape 
Seal Wire 
vcc Lid 

Primer and Paint 
for VCC Lid 

Shield PluQ Plate 
Neutron Shield 
Retaining Ring 
Neutron Shield 

Cover Plate 
Lifting and Center 

Boss 
Neutron Shielding 

• 

Primer and Paint 
for Shield Plug 

VCC Rebar 
Concrete Shell 
Vent Screen 
Vent Strips 

Item 3 
Item 6 
Item 7 

Item 10 
Item 11 
Item 1 

Items 2 and 3, 
and Dwg. 

Note 1 
Item 1 
Item 2 

Item 3 

Item 4 & 7 

Items 5 & 6 
Items 8 and 9, 

and Dwg. 
Note 1 

Items 1-11 
Item 15 

Items 16 & 30 
Item 17 

414-862 C No 
414-862 SR B X Yes 
414-862 NQ No 
414-862 NQ No 
414-862 C No 
414-863 SR B X Yes 
414-863 NQ No 

414-864 SR, SH B X Yes 
414-864 SR B X Yes 

414-864 SR, SH B X Yes 

414-864 SR NQ No 

414-864 SH B X Yes 
414-864 NQ No 

414-866 SR, SH B X Yes 
414-866 SR, SH B X Yes 
414-866 NQ No 
414-866 NQ No 
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• • • ENCLOSURE 1 

APPLICATION FOR RENEWAL OF THE NAC-MPC SYSTEM Coe 

Table 2.5-5 Intended Functions of NAC-MPC Vertical Concrete Cask (VCC) Subcomponents CY-MPC 

Screen Bolt Item 19 414-866 NQ No 
Concrete Anchor Item 22, 26 & 414-866 NQ No 

Flat Washer 
Lag Bolt 
Sealer 

Screen Bolt 
Washer 

Retainer Plate 
Nameplate 

Black Weather 
Resistant Paint 

Notes: 

31 
Item 23 414-866 NQ 
Item 24 414-866 NQ 
Item 25 414-866 NQ 
Item 27 414-866 NQ 
Item 28 414-866 NQ 
Item 29 414-866 NQ 
Item 1 414-856 NQ 
Item 2 414-856 NQ 

(1) Included in Section 1.7 of the NAC-MPC System Updated Final Safety Analysis Report (FSAR) [2.7.1.a - 2.7.1.m] 

No 
No 
No 
No 
No 
No 
No 
No 

(2) Intended safety functions include Thermal/Heat Removal (TH), Structural Integrity (SR), Confinement (CO), Radiation Shielding (SH), Subcriticality (CR), 
and Retrievability (RE) 

(3) Items identified as No in the In-Scope column do not have an identified ITS function and do not require aging management review. 
(4) Non-Quality (NQ) 
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APPLICATION FOR RENEWAL OF THE NAC-MPC SYSTEM Coe 

Table 2.5-6 Intended Functions of NAC-MPC Vertical Concrete Cask (VCC) Subcomponents MPC-LACBWR 
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VCC Liner Shell Item 1 630045-861 SH, TH, SR B X Yes 
Top Flange Item 2 630045-861 SR B X Yes 

Weldment Bottom Item 4 630045-861 SR, TH, SH B X Yes 
Plate 

Inlet Side Plate Item 5 630045-861 SR, TH, SH B X Yes 
Inlet Top Plate Item 6 630045-861 SR, TH, SH B X Yes 

Stand Base Plate Item 7 630045-861 SR, TH, SH B X Yes 
Base Plate Item 8 630045-861 SR, TH, SH B X Yes 

Nelson Stud Item 9 630045-861 SR B X Yes 
Outlet Bottom Plate Item 10 630045-861 SR, TH, SH B X Yes 

Outlet Top Plate Item 11 630045-861 SR, TH, SH B X Yes 
Outlet Shield Plate Item 12 630045-861 SH B X Yes 

Outlet Bottom Item 13 630045-861 SR, TH, SH B X Yes 
Outlet Top Item 14 630045-861 SR, TH, SH B X Yes 
Outlet Side Item 15 630045-861 SR, TH, SH B X Yes 
Outlet Back Item 16 630045-861 SR, TH, SH B X Yes 

Baffle Weldment Item 17 630045-861 SR, TH, SH B X Yes 
Screen Tab Item 18 630045-861 NQ No 
Dowel Pin Item 19 630045-861 NQ No 

Primer and Paint Item 20 and 630045-861 NQ No 
for Liner, Pedestal Dwg. Note 3 

and Baseplate 
Assemblies 
Inlet Shield Item 21 630045-861 SH B X Yes 

Pipe/Tube/Bar 
Baffle Coverplate Item 22 630045-861 SR C X Yes 

Lid Bolt Item 3 630045-862 SR B X Yes 
Washer Item 4 630045-862 NQ No 
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Table 2.5-6 Intended Functions of NAC-MPC Vertical Concrete Cask (VCC) Subcomponents MPC-LACBWR 

VCC Lid Bottom Item 1 630045-863 SR, SH B X Yes 
Plate 

Lid Rinq Item 2 630045-863 SR B X Yes 
VCC Lid Top Plate Item 3 630045-863 SR, SH B X Yes 

Concrete Item 4 630045-863 SH B X Yes 
Center Support Item 5 630045-863 SR B X Yes 

Nelson Stud Item 6 630045-863 SR B X Yes 
Primer and Paint Item 7 and 630045-863 NQ No 

for VCC Lid Dwg. Note 1 
VCC Nameplate Item 1 630045-864 NQ No 

Black Paint Item 2 and 630045-864 NQ No 
Dwq. Note 4 

VCC Rebar Items 1, 2, 630045-866 SR, SH B X Yes 
4-11, 26 & 

27 
RTD Mounting Item 3 630045-866 NQ No 

Plate 
Concrete Shell Item 15 630045-866 SR, SH B X Yes 
Screen Strips Item 16 630045-866 NQ No 
Vent Screen Item 17 630045-866 NQ No 
Screen Bolt Item 19 630045-866 NQ No 

Plain Washer Item 20 630045-866 NQ No 
Concrete Anchors Item 23 630045-866 NQ No 

Cap Screw Item 24 630045-866 NQ No 
Sealer Item 25 630045-866 NQ No 

Retainer Plate Item 28 630045-866 NQ No 
Inlet Screen Item 29 630045-866 NQ No 
Screen Bolt Item 30 630045-866 NQ No 
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Table 2.5-6 Intended Functions of NAC-MPC Vertical Concrete Cask (VCC) Subcomponents MPC-LACBWR 

Resistance 
Temperature 

Detector RTD 
RTD Connection 

Head 

Item 31 

Item 32 

630045-866 NQ No 

630045-866 NQ No 

Notes: 

• 

(1) Included in Section 1.A.7 of the NAC-MPC System Updated Final Safety Analysis Report (FSAR) [2.7 .1.a - 2.7 .1.m] 
(2) Intended safety functions include Thermal/Heat Removal (TH), Structural Integrity (SR), Confinement (CO), Radiation Shielding (SH), Subcriticality (CR), 

and Retrievability (RE) 
(3) Items identified as No in the In-Scope column do not have an identified ITS function and do not require aging management review. 
(4) Non-Quality (NQ) 
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Table 2.5-7 Intended Functions of NAC-MPC Transfer Cask (TFR) Subcomponents YR-MPC and MPC-LACBWR 

Bottom Plate Item 1 455-860 SR B X ---
Inner Shell Item 2 455-860 SR B X ---

Gamma Shield 
Brick 

Outer Shell 
Trunnion 

Trunnion Cap 
Scuff Plate 

Neutron Shield 
Top Plate 
Door Rail 

Shield Door A <3> 

Shield Door B <3> 

Door Lock Bolt 
Retaining Ring <3> 

Retaining Ring 
Bolt <3> 

Connector 
Fill/Drain Line 

Plate 
Fill/Drain Line Pipe 

Spent Fuel Pool 
Compatible 

Coating System 
Lubricant 

Lead Wool 

Items 3 and 22 

Item 4 
Item 5 
Item 6 
Item 7 
Item 8 
Item 9 

Item 10 
Item 11 
Item 12 
Item 13 
Item 14 
Item 15 

Item 17 
Item 18 

Item 19 
Item 23 and 
Dwg. Note 7 

Item 24 and 
Dwq. Note 8 

Item 25 

455-860 SH B X 

455-860 SR B X 
455-860 SR B X 
455-860 C 
455-860 NQ 
455-860 SH B X 
455-860 SR B X 
455-860 SR, SH B X 
455-860 SR, SH B X 
455-860 SR, SH B X 
455-860 SR C X 
455-860 SR B X 
455-860 SR B X 

455-860 SR C X 
455-860 C 

455-860 C 
455-860 NQ 

455-860 NQ 

455-860 NQ 
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Table 2.5-7 Intended Functions of NAC-MPC Transfer Cask (TFR) Subcomponents YR-MPC and MPC-LACBWR 

ii~~ii~~iii~:lt,f~!f ];i,~iif t:lEiiltf 1¥~ '~\~!Jif J:Ji"Jitf 1ijj~jl;!~';J1J1,:~ 
Black Weather Item 26 and 455-860 NQ No 

Resistant Paint (for Dwg. Note 

• 

Component ID) 15 
Nameplate Item 27 
Dowel Pin Item 28 

Door Lock Bolt Items 13 & 

Flat Washer <5l 

Safety Wire <5l 

Strut Bracket <5J 

Hex Head Bolt <5l 

Lock Pin 
Door Stop 

Transfer Adapter 

29 
Item 31 
Item 32 
Item 33 
Item 34 
Item 5 

Items 1-4 & 
6 

Items 1 - 5 

455-860 NQ 
455-860 NQ 
455-860 SR C X 

455-860 NQ 
455-860 NQ 
455-860 SR B X 
455-860 SR B X 
455-918 SR NQ 
455-918 NQ 

455-859 SH C X 

(1) Included in Section 1.7 of the NAC-MPC System Updated Final Safety Analysis Report (FSAR) [2.7.1.a - 2.7.1.m] 

No 
No 

Yes 

No 
No 

Yes 
Yes 

X Yes 
No 

Yes 

(2) Intended safety functions include Thermal/Heat Removal (TH), Structural Integrity (SR), Confinement (CO), Radiation Shielding (SH), Subcriticality 
(CR), and Retrievability (RE) 

(3) Items identified as No in the In-Scope column do not have an identified ITS function and do not require aging management review. 
(4) Identified original components were removed and disposed of. Replacement components were provided in accordance with NAC Drawing No. 

630045-060 as listed above. 
(5) Identified items designed for TSC transfer at YR and removed for operations at LACBWR. Items are no longer available 
(6) Non-Quality (NQ) 
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Table 2.5-8 Intended Functions of NAC-MPC Transfer Cask (TFR) Subcomponents CY-MPC 

:' :'tuN~~:~e n~l.·) ,<·Rf 1~,b~: 1Jii~tti%f<~:~! ''.: Jplt1~~Tilt~i1y"~>: ~!i,.1:s~l~:ti~~ .. :~~::;.i:0:::~fi::::~·~. :,~~n-~{~
0 P;.: 

Bottom Plate Item 1 414-860 SR B X --- Yes 
Inner Shell Item 2 414-860 SR B X --- Yes 

Gamma Shield Item 3 414-860 SH B X Yes 
Brick 

Outer Shell Item 4 414-860 SR B X Yes 
Trunnion Item 5 414-860 SR B X Yes 

Trunnion Cap Item 6 414-860 C No 
Scuff Plate Item 7 414-860 NQ No 

Neutron Shield Item 8 414-860 SH B X Yes 
Top Plate Item 9 414-860 SR B X Yes 
Door Rail Item 10 414-860 SR, SH B X Yes 

Shield Door A Item 11 414-860 SR, SH B X Yes 
Shield Door B Item 12 414-860 SR, SH B X Yes 
Door Lock Bolt Item 13 414-860 SR C X Yes 
Retaininq Rinq Item 14 414-860 SR B X Yes 

Retaininq Rinq Bolt Item 15 414-860 SR B X Yes 
Connector Item 17 414-860 SR C X Yes 

Fill/Drain Line Plate Item 20 414-860 C No 
Fill/Drain Line Pipe Item 21 414-860 C No 

Spent Fuel Pool Item 22 and 414-860 NQ No 
Compatible Coating Dwg. Note 7 

System 
Spent Fuel Pool Item 23 414-860 NQ No 

Compatible 
Lubricant 

Black Weather Item 24 and 414-860 NQ No 
Resistant Paint (for Dwg. Note 

Component ID) 13 
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Table 2.5-8 Intended Functions of NAC-MPC Transfer Cask (TFR) Subcomponents CY-MPC 

Commercial Grade Item 25 414-860 NQ No 
Lead Wool 
Nameplate Item 26 414-860 NQ No 
Dowel Pin Item 27 414-860 NQ No 
Lock Pin Item 5 414-917 SR NQ X Yes 

Door Stop Item 1-4 & 6 414-917 NQ No 
Transfer Adapter Items 1 - 5 455-859 SH C X Yes 

(1) Included in Section 1.7 of the NAC-MPC System Updated Final Safety Analysis Report (FSAR) [2.7.1.a - 2.7.1.m] 
(2) Intended safety functions include Thermal/Heat Removal (TH), Structural Integrity (SR), Confinement (CO), Radiation Shielding (SH), Subcriticality 

(CR), and Retrievability (RE) 

(3) Items identified as No in the In-Scope column do not have an identified ITS function and do not require aging management review. 
(4) Non-Quality (NQ) 
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Table 2.5-9 Intended Functions of Spent Fuel Assembly(1l (SFA) Subcomponents in NAC-MPC Systems 

3 
}• ' ~ ~ ~) ''.' s<'t'. ,~, '4,~' 

1''1,fi K€ilj!e~ibr:1fQ,, .,~ ff'" .\~~~Y'"\t~-~w-,t ~fk._,_;:~ .;,,_, 

Fuel rod cladding NA CO, CR, A X Yes 
RE, SH, SR, 

TH 
Guide tubes NA NA RE, SR A X Yes 

(PWR) or water 
channels BWR 

Spacer grids NA NA CR, RE, SR, A X Yes 
TH 

Lower and upper NA NA CR, RE, SR A X Yes 
end fittin s 

Fuel channel NA NA CR, TH A X Yes 
BWR 

Poison rod NA NA CR A X Yes 
assemblies PWR 

(1) SFA for NAC-MPC Systems described in Sections 1.3.1 and 1.A.3 of the NAC-MPC FSAR [2.7.1.a - 2.7.1.m] 
(2) Intended safety functions include Thermal/Heat Removal (TH), Structural Integrity (SR), Confinement (CO), Radiation Shielding (SH), Subcriticality 

(CR), and Retrievability (RE) 

• 

(3) The NAC-M PC criticality analysis does not account for negative reactivity effects of control components. Therefore, the control components do not 
have a criticality control function. 
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3.0 AGING MANAGEMENT REVIEWS 

The Aging Management Review (AMR) of the NAC-MPC System provides an assessment of the 
aging effects that could adversely affect the ability of the in-scope SSCs to perform their intended 
function during the period of extended operation. The scoping process identified the NAC-MPC 
System SSCs within the scope of CoC renewal which require evaluation for the effects of aging 
in the aging management review process. The methodology used for the AMR of the NAC-MPC 
System is based on the guidance provided in NUREG-1927 [3.9.2]. 

The purpose of the AMR process is to assess the in-scope NAC-M PC System SSCs with respect 
to aging effects that could affect the ability of the SSC to perform its intended function during the 
period of extended operation. The aging management review process involves the following five 
(5) major steps: 

1. Identification of the materials and environments for all subcomponents of the in-scope 
SSC. 

2. Identification of aging effects requiring management during the period of extended 
operation. 

3. Identification and evaluation of the time limited aging analyses (TLAAs) for the extended 
storage period. 

• 

4. Identification of aging management programs (AMPs) for managing aging effects during 
the period of extended operation. 

5. Evaluation of fuel retrievability during the period of extended operation. • 

Identification of the subcomponents of in-scope SSC requiring AMR and the identification of the 
materials and environments for all in-scope SSC are discussed in Sections 3.1. Aging effects 
that require management during the period of extended operation are discussed in Section 3.2. 
In-scope SSC that are determined to be subject to an aging effect that could adversely affect their 
ability to perform their safety function(s) are required to either be evaluated with Time-Limited 
Aging Analysis (TLAA) or to be managed through an existing, modified, or new Aging 
Management Program (AMP). The TLAA evaluations and AMP used to manage aging effects on 
the in-scope SSC are discussed in Sections 3.3 and 3.4, respectively. Periodic tollgate 
assessment reviews are discussed in Section 3.5, and fuel retrievability during the period of 
extended operation is evaluated in Section 3.6. A summary of the NAC-MPC System operating 
experience is presented in Section 3. 7 and a discussion of the design basis document review 
efforts are presented in Section 3.8. The results of the AMR are summarized in Tables 3.2-1 
through 3.2-9. References for this section are provided in Section 3.9. 
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3.1 IDENTIFICATION OF SSC MATERIALS AND ENVIRONMENTS 

The scoping process completed in Section 2 identified the specific SSC subcomponents for the 
in-scope NAC-MPC System SSCs that require aging management review (AMR), although they 
do not identify potential aging effects or mechanisms, or specific aging management methods. 
The in-scope SSCs and their intended safety functions are identified in Tables 2.5-1 thru 2.5-9. 
Therefore, the first step of the AMR process is to further review the in-scope SSCs to identify and 
describe the SSC subcomponents that support the intended function of the in-scope SSCs. 

The materials of construction for the in-scope SSC and their associated subcomponents are 
identified by reviewing the NAC License Drawings contained in the NAC-MPC System FSARs 
[3.9.1.a thru 3.9.1.m] and the documentation listed in Section 3.8. The environments to which the 
materials are normally exposed are identified based on a review of the latest NAC-MPC System 
FSAR [3.9.1.m], and plant loading procedures and records, and are defined and classified in 
accordance with the environments defined in NUREG-2214, "Managing Aging Processes in 
Storage (MAPS) Report" [3.9.4]. The materials of construction and environments for each of the 
in-scope SSC are discussed in Section 3.1.1 and 3.1.2, respectively, and summarized in Tables 
3.2-1 through 3.2-10. The combinations of materials and environments are used to identify the 
potential aging effects that require management during the period of extended operation and are 
discussed in Section 3.2. 

3.1.1 Identification of In-Scope SSC Subcomponent Materials 

The second step of the aging management review process is the identification of the materials of 
construction the SSC subcomponents that require an aging management review. The materials 
of construction were identified through a review of pertinent design and/or design basis 
documents, which are discussed in Subsection 3.8. 

3.1.1.1 Transportable Storage Canister (TSC) and Fuel Baskets 

The TSC is the main component of the NAC-MPC System and is available in three different 
lengths to accommodate various lengths of PWR and BWR fuel assemblies and non-fuel 
components. The TSC provides for the safe storage and leak tight confinement of the radioactive 
materials contained in the stored spent fuel and prevents their release to the environment under 
all normal and accident conditions of storage. The TSC assembly consists of an all welded 
stainless-steel canister that contains a PWR or BWR fuel basket structure and the spent fuel 
assembly contents. The TSC vessel has been designed, fabricated and inspected in accordance 
with the ASME Code, Section Ill, Subsection NB, to the maximum practical extent, with NRC 
approved exemptions. 

The major components of the YR-MPC and CY-MPG TSC vessel are the shell, base plate, shield 
lid, port covers and structural lid. The field installed and welded shield lid, vent and drain port 
covers, and structural lid provide the redundant (primary and secondary) confinement closure 
system. The shield lid also provides radiological shielding for operations personnel performing the 
cask preparation activities (e.g., TSC cavity draining, vacuum drying, lid welding, and pressure 
and leakage testing). Threaded holes in the TSC structural lid are provided for attachment of 
lifting hoist rings and slings to lift and handle the loaded TSC . 
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The major components of the MPC-LACBWR TSC vessel are the shell, base plate, closure lid, 
inner and outer port cover plates, and closure ring similar to the NAC MAGNASTOR TSC design. 
The field installed and welded closure lid, inner and outer vent and drain port covers, and closure 
ring provide the redundant (primary and secondary) confinement closure system. The closure lid 
also provides radiological shielding for operations personnel performing the cask preparation 
activities (e.g., TSC cavity draining, vacuum drying, lid welding, and pressure and leakage 
testing). A 4.0-inch-thick 6061-T651 aluminum spacer plate is bolted to the underside of the 
closure lid to limit the space between the lid and the undamaged fuel assemblies (e.g., without 
OFCs). Threaded holes in the TSC closure lid are provided for attachment of lifting hoist rings 
and slings to lift and handle the loaded TSC. 

The TSC shell is fabricated from a cylindrically rolled, %-inch-thick (0.625 in.) [YR and CY] and 
%-inch thick (0.50 in.) [MPC-LACBWR] SA240, Type 304L stainless steel plate. The nominal 
external diameter of the TSC shell is 70.64 inches with a 69.39-inch nominal internal diameter. 
The shell is formed with a full penetration weld. If the TSC shell required a girth weld, the seam 
welds of adjacent shell sections were offset approximately 45°. The TSC shell seam and girth 

\ 
welds were nondestructively examined (NOE) using radiographic examination (RT) methods in 
accordance with the ASME Code, Section V, Article 2, with weld acceptance criteria per Section 
Ill, Subsection NB, Article NB-5320. 

Following acceptance of the shell weldment, it was welded to a SA240, Type 304L stainless steel, 
base plate (1.0 in. thick for YR-MPC, 1.75 in. for CY-MPC, and 1.25 in. for MPC-LACBWR) with 
a full penetration weld. The NOE of the TSC shell to the base plate weld was performed using 
the ultrasonic examination (UT) method in accordance with the ASME Code, Section V, Article 5, 
with weld acceptance criteria per Section Ill, Subsection NB, Article NB-5330. Located and 
welded to the inside surface of the base plate are four ASTM A240/A276, Type 304 stainless steel 
location lugs. These location lugs are provided to locate, align and prevent rotation of the basket 
structure assembly during use. The lugs interface with the bottom weldment of the basket 
assembly. The TSC shell assembly is cleaned, and the appropriate PWR or BWR basket 
assembly was installed and aligned using the location lugs. To secure the basket assembly axially 
in the TSC shell assembly, and to position the TSC shield lid for welding (i.e., closure lid for MPC
LACBWR), a SA479/SA240, Type 304 stainless steel, % x %-inch-square lid support ring was 
installed, positioned and welded to the TSC shell above the basket assembly top weldment. 
Additionally, an ASTM A240/A276, Type 304 stainless steel 4-%-inch-long x 1-inch-wide x %
inch-high key was welded in the 1-inch gap in the lid support ring. The key and support ring are 
provided to align and vertically position the TSC shield lid (i.e., closure lid for MPC-LACBWR). 

For each YR-MPC and CY-MPC TSC shell assembly, a unique TSC shield lid, structural lid, port 
covers, and drain tube assembly was fabricated. The TSC shield lid is a SA240/SA182, Type 
304 stainless steel, 5-inch-thick, 69.0-inch-diameter plate/forging that is installed on a loaded TSC 
assembly underwater in the spent fuel pool. The shield lid rests on the lid support ring and is 
rotationally aligned by the key. Following removal of the TFR from the pool, the TSC is prepared 
and the TSC shield lid was welded to the TSC shell with a %-inch-thick, multi-pass partial 
penetration weld. NOE of the TSC shield lid-to-TSC shell weld was performed using root and 
final surface visual (VT) and dye penetrant (PT) examination methods in accordance with the 
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ASME Code, Section V, Article 6, with weld acceptance criteria per Section Ill, Subsection NB, 
Article NB-5350. As required, SA240/A240, Type 304 stainless steel shims were used to reduce 
the weld gap during shield lid-to-TSC shell welding operation. 

The YR-MPC and CY-MPC TSC shield lids are each provided with two 1-inch-diameter fitting 
penetrations through the lid for the vent and drain openings. The vent opening is provided with a 
self-sealing, quick-disconnect valved nipple. At the drain opening, an identical valved nipple is 
attached to a Type 304 stainless steel 1-inch-diameter tube, which is inserted through the TSC 
shield lid and basket assembly to approximately Ys-inch from the bottom of the canister. The drain 
and vent valved nipples are sealed to the TSC shield lid threaded openings using stainiess steei 
metal, Viton or EDPM polymer seals. The quick-disconnect valved nipples are operated using 
connector assemblies with mating female self-sealing valves. The vent and drain openings are 
utilized during loaded TSC preparation activities to provide access to the TSC cavity for water 
draining/blowdown operations, vacuum drying, pneumatic pressure testing, helium backfilling and 
helium leakage testing. The vent and drain openings are also designed for use during TSC 
unloading operations to provide access to the cavity for water filling/cooldown operations of the 
TSC and its contents. No confinement credit is taken by the quick-disconnect valved nipples 
during storage operations. 

Following pressure testing, draining, drying and backfilling of the cavity with helium, the vent and 
drain openings were closed by welding in place SA479, Type 304 stainless steel, %-inch thick x 
5.9-inch diameter port covers that fit around the valved nipple and fill the penetration volume to 
minimize streaming. The port covers were welded to the shield lid using a partial penetration 
weld. NOE of the port cover-to-shield lid welds is performed by PT examination of the final pass 
in accordance with the ASME Code, Section V, Article 6, with weld acceptance criteria per Section 
Ill, Subsection NB, Article NB-5350. At the completion of the confinement boundary, as defined 
by the shield lid-to-shell, and port cover-to-lid welds, the boundary was tested for helium leakage 
to leak-tight criteria in accordance with ANSI N14.5 [3.9.26] requirements. The TSC shield lid is 
provided with three, 1-8UNC-2B threaded holes for installation of lifting hoist rings for handling of 
the shield lid. Optional stainless steel threaded plugs may be installed flush in the shield lid 
threaded holes to minimize radiation streaming effects during storage. 

Following closure, welding and testing of the TSC shield lid, the YR-MPC or CY-MPC TSC 
structural lid was installed on top of the shield lid. The TSC structural lid is a SA240/SA182, Type 
304L 3-inch-thick, 68.7-inch- diameter stainless steel plate/forging. A SA479/SA240, Type 304 
Yz x %-inch stainless steel spacer ring was installed in a machined groove around the structural 
lid. The spacer ring provides proper fit-up and fills the gap between the structural lid and the TSC 
shell. The TSC structural lid-to-TSC shell weld is a %-inch multi-pass partial penetration weld 
performed with progressive VT and PT examinations of the root, each intermediate weld layer 
(not exceeding %-inch), and the final weld surface. The PT examinations were performed in 
accordance with the ASME Code, Section V, Article 6, with weld acceptance criteria per Section 
Ill, Subsection NB, Article NB-5350. The TSC structural lid is provided with six 2-4 Yz UNC-2B 
threaded holes for engagement of lifting hoist rings or other handling components and are 
designed for the single-failure-proof handling of the loaded and closed TSC . 
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For each MPC-LACBWR TSC shell assembly, a unique TSC closure lid, inner and outer port 
cover plates, closure ring, and drain tube assembly were fabricated. The MPC-LACBWR TSC 
closure lid is a SA240/SA 182, Type 304/304L, ?-inch-thick, 69.39-inch- diameter stainless steel 
plate/forging. The TSC closure lid was installed on a loaded TSC assembly underwater in the 
spent fuel pool, rests on the lid support ring and was rotationally aligned by the key. Following 
removal of the TFR from the pool, the TSC was prepared and the TSC closure lid welded to the 
TSC shell with a %-inch-thick, multi-pass partial penetration weld. NOE of the TSC closure lid-to
TSC shell weld was performed using root, mid-plane and final surface visual (VT) and dye 
penetrant (PT) examination methods in accordance with the ASME Code, Section V, Article 6, 
with weld acceptance criteria per Section Ill, Subsection NB, Article NB-5350. As required, 
SA240/A240, Type 304 stainless steel shims were used to reduce the weld gap during closure 
lid-to-TSC shell welding operation. 

The MPC-LACBWR TSC closure lid is provided with two 1-inch-diameter fitting penetrations for 
the vent and drain openings. The vent opening is provided with a self-sealing, quick-disconnect 
valved nipple. At the drain opening, an identical valved nipple is attached to a Type 304 stainless 
steel 1-inch-diameter tube, which is inserted through the TSC closure lid and basket assembly to 
approximately Ya-inch from the bottom of a 3-inch diameter x %-inch recess in the base plate. The 
inclusion of the recess in the TSC base plate will allow more of the cavity water inventory to be 
removed by pumping or blowdown operations. The drain and vent valved nipples are sealed to 
the TSC shield lid threaded openings using Viton seals. The quick-disconnect valved nipples are 
operated using connector assemblies with mating female self-sealing valves. The vent and drain 
openings are utilized during loaded TSC preparation activities to provide access to the TSC cavity 
for water draining/blowdown operations, vacuum drying, pressure testing, helium backfilling and 
helium leakage testing. The vent and drain openings are also designed for use during TSC 
unloading operations to provide access to the cavity for water filling/cooldown operations of the 
TSC and its contents. No confinement credit is taken by the quick-disconnect valved nipples 
during storage operations. 

Following closure lid welding, hydrostatic pressure testing, draining, drying and backfilling of the 
TSC cavity with helium, the vent and drain openings were closed by welding in place SA240, Type 
304/304L stainless steel, %-inch thick x 4.4-inch diameter port cover plates to the closure lid vent 
and drain port recesses using a %-inch partial penetration weld. NOE of the port cover plate-to
closure lid welds was performed by PT examination of the final pass in accordance with the ASME 
Code, Section V, Article 6, with weld acceptance criteria per Section Ill, Subsection NB, Article 
NB-5350. After welding of the inner port cover plates in the vent and drain recesses, the 
confinement boundary of the inner port cover plates was tested for helium leakage to leak-tight 
criteria in accordance with ANSI N14.5 [3.9.26] requirements. Following successful helium 
leakage testing of the inner port cover plates, the outer port cover plates were welded to the 
closure lid. The final TSC closure operation was the installation and welding of the closure ring 
over the closure lid weld. The closure ring was welded to the TSC shell and closure lid to provide 
a secondary confinement boundary using %-inch partial penetration welds with final surface PT 
examination in accordance with the ASME Code, Section V, Article 6, with weld acceptance 
criteria per Section Ill, Subsection NB, Article NB-5350. The TSC closure lid is provided with six 
1 %-6 UNC-2B threaded holes for engagement of lifting hoist rings or other handling components 
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and are designed for the single-failure-proof handling of the loaded and closed TSC. Optional 
stainless steel threaded plugs may be installed flush in the closure lid threaded holes to minimize 
radiation streaming effects during storage. 

Each TSC assembly includes a basket structure that corresponds to the length and fuel assembly 
type/class. The fuel basket structure positions and supports the fuel assemblies in a subcritical 
array based on physical spacing, neutron absorbing poison materials, and in the case of PWR 
fuel assembly baskets, the use of a "flux trap" between adjacent assemblies. All fuel baskets 
have been designed and fabricated in accordance with the requirements of the ASME Code, 
Section Ill, Division 1, Subsection NG, to the maximum practical extent, with NRC approved 
exemptions. 

Each fuel basket is an assembled structure of SA593, Type 630 17-4pH stainless steel support 
disks and SA240, Type 304 stainless steel top and bottom weldments installed on eight tie rods 
(YR-MPC or MPC-LACBWR) or six tie rods (CY-MPC) and aluminum heat rejection disks are 
interspersed with the 17-4pH stainless steel support disks in an alternating pattern. The PWR 
fuel basket assembly is a right-circular configuration with either twenty-four (24) or twenty-six (26) 
square fuel tube openings (CY-MPG) or thirty-six (36) (YR-MPC) laterally supported by the 
support disks and weldments, and axially restrained by the top and bottom weldments. The MPC
LACBWR BWR fuel basket assembly is a right-circular configuration with sixty-eight (68) square 
fuel tube openings laterally supported by the support disks and weldments, and axially restrained 
by the top and bottom weldments. The basket is assembled on eight (i.e., for YR-MPC and MPC
LACBWR) or six (i.e., CY-MPG) 1 %-inch-diameter tie-rods fabricated from SA479, Type 304 
stainless steel bar. The %-inch (i.e., YR-MPG and CY-MPC) or 1-inch-thick (i.e., MPC-LACBWR) 
bottom weldment, fabricated from SA240, Type 304 stainless steel, is installed on six or eight tie 
rods and is positioned axially by six or eight, SA479/SA240, Type 304 stainless steel, 2-inch-thick, 
3-inch-diameter support pads that are welded to the base of the bottom weldment. Additionally, 
SA240/SA479, Type 304 stainless steel % or %-inch-thick by 1-% or 1-inch-high supports are 
welded to the base of the bottom weldment to axially position the basket assembly off the bottom 
of the TSC to facilitate the draining of cavity water. The bottom weldment supports interface with 
the four TSC location lugs, which maintain basket rotational alignment and structurally reinforce 
the bottom weldment. 

The fuel baskets were assembled with the alternate installation of support disks and aluminum 
heat transfer disks positioned using stainless steel spacers, split spacers and washers that 
position the %-inch-thick Type 6061-T651 aluminum alloy heat transfer disks between each 
support disk. The total number of support disks and aluminum disks varies based on the design 
decay heat load and length of each fuel basket type. After installation of the top-most support 
disk, the specified fuel tubes were installed into the basket assembly. The A240, Type 304 
stainless steel fuel tubes are sized to allow passage through the support and heat transfer disks, 
but the tube is restrained by the bottom weldment that has smaller machined openings. Each fuel 
tube has none, one, two, three, or four sheets of neutron absorber depending on the fuel type 
held in place on the exterior of the tube by stainless steel sheathing (A240, Type 304). The eight 
top spacers were then used to position the 1-inch-thick (i.e., YR-MPC and MPC-LACBWR) or%
inch thick (i.e., CY-MPC) SA240, Type 304 stainless steel top weldment. The top weldment is 

75 



ENCLOSURE 1 

APPLICATION FOR RENEWAL OF THE NAC-MPC SYSTEM Coe 

reinforced by a SA240, Type 304 stainless steel ring and stainless-steel support plates and shield 
baffles. The top weldment is held in place by SA479, Type 304 stainless steel top nuts, fabricated 
from 3-%-inch bar, that are installed on the eight tie rods. Following torquing, the top nuts were 
welded to the top weldment to prevent loosening. 

3.1.1.2 Vertical Concrete Cask (VCC) 

The NAC-MPC System VCC is the storage overpack for the TSC. The VCC can be provided in 
three different heights to accommodate the three NAC-MPC System TSC designs. The VCC 
assembly is constructed primarily from steel-reinforced concrete and carbon steel. The main wall 
component of the VCC assembly is constructed from normal weight concrete (e.g., minimum 
density of 140 pcf and compressive strength of 4,000 psi) made from Type 2 Portland cement 
and reinforced with number 6 ASTM A615/A615M carbon steel rebar. The internal cavity of the 
VCC assembly is lined by the 3-% inch (YR-MPC and CY-MPC) or 2-% inch (MPC-LACBWR) 
thick ASTM A36 carbon steel liner with a 2-inch-thick top flange and 2-% x 3-inch shield ring (YR
MPC and CY-MPC only). The liner assembly !ests on a 1-inch thick base weldment fabricated 
from ASTM A36 carbon steel. The base weldment includes the bottom plate, four inlet vent 
assemblies and the baffle weldment. ASTM A36 carbon steel outlet vent assemblies are 
positioned below the shield ring and penetrate the upper concrete shell. The VCC annulus is 
closed by a shield plug assembly (YR-MPC and CY-MPC only) fabricated from 3-:X inch and%
inch-thick ASTM A36 carbon steel plates enclosing a layer of neutron shielding, either NS-3 or 
NS-4FR. The shield plug rests on the shield ring. The top closure of the VCC cavity is provided 

• 

by the 1-%-inch-thick ASTM A36 carbon steel VCC lid (YR-MPC and CY-MPC only) bolted to the • 
top lid by six stainless steel hex head bolts. The MPC-LACBWR VCC is closed by a 9.9-inch 
height composite steel enclosed concrete lid constructed of a 1.5-inch thick top A36 steel plate 
and a %-inch thick bottom A36 steel plate encasing an 8.1-inch thick layer of concrete. The single 
MPC-LACBWR VCC lid incorporates the function of both the shield plug and lid. 

Exposed surfaces of the VCC carbon steel not covered by the concrete shell were coated with a 
two-part heat resistant coating such as Keeler & Long Kolor-Poxy Primer No. 3200 with a top coat 
provided acrythane enamel Y-1 series top coat, or equivalent. The NAC-MPC System VCC 
assembly also includes a Type 304 stainless steel sheet or on the top of the baffle weldment to 
support the loaded stainless steel TSC from contact with the carbon steel baffle surfaces. In 
addition, the YR-MPC VCC also includes a Ya-inch thick layer of thermal insulation between the 
stainless-steel cover and the baffle weldment. At specific facilities, optional supplemental inlet 
vent shielding may be provided by either fixed or removable shield assemblies. The shields are 
provided by 4-inch diameter pipe, tubing or bar meeting ASTM A53 Gr. B or A 106 Gr. B of pipe, 
A519 for tubing, or A36 for bar carbon steel. Inlet and outlet vents are closed by stainless steel 
screen assemblies retained by stainless steel washers and screws. 

3.1.1.3 Transfer Cask (TFR) Assembly 

The NAC-MPC System Transfer Casks (TFR) are special lifting devices designed, fabricated, 
tested, and maintained to meet the requirements of NUREG-0612 [3.9.24] and ANSI N14.6 
[3.9.25]. Two separate TFRs were used for the three NAC-MPC System ISFSI projects with the 
main difference in height to allow acceptance of the three lengths of NAC-MPC System TSCs. • 
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The YR-MPC TFR was used for the TSC transfer operations at both YR and DPC's LACBWR 

facility, and the CY-MPC TFRs were used exclusively at the CY facility. 

The TFR main body assembly materials of construction consist of primarily ASTM A588 low alloy 

steel (e.g., inner and outer shells, bottom plate, top plate, retaining ring, shield door neutron shield 
boundary and male connector, trunnion cap). The %-inch thick inner radial shell, 1-inch outer 

radial shell, and 2.0-inch-thick top and 1-inch thick bottom plates form an annulus into which the 

approximately 3-Yz-inch-thick (YR-MPC TFR) or4.0-inch-thick (CY-MPC TFR) lead gamma shield 

bricks (ASTM A20) are assembled and interlocked. NS-4-FR neutron shielding material was then 

poured in place to form a 2.0-inch-thick (YR-MPC TFR) or 2.75-inch-thick (CY-MPC TFR) layer 

before final closure of the cavity. Additional TFR components are constructed of ASTM A350 LF2 

low alloy steel (e.g., 9.5-inch-thick shield doors, door rails, lifting trunnions). The door rails were 

welded to the lower plate of the main body and support the two shield doors. The two 10-inch 

diameter lifting trunnions penetrate through the inner and outer shells near the top of the cask 

body and were welded to the inner and outer shells. The TFR also features an ASTM A588 low 

alloy steel %-inch thick retaining ring, bolted to the upper plate by twenty-four ASTM A193, Gr. 

B6 bolts which prevents the TSC from being accidently removed from the TFR annulus during the 

loaded TSC transfer operation. In order to ensure that the shield doors remained closed during 

lifting and handling of the TFR, door lock pin assemblies are installed on both sides of the bottom 

plate for each shield door. During operations at least one of the two lock bolts is required to be 

installed for each door assembly. All exposed air-facing carbon steel surfaces of the NAC-MPC 

System TFRs and their subcomponents, except those noted below, are coated with Carboline 

890 or Keeler & Long E-series epoxy enamel or equivalent spent fuel compatible coating system. 

The coating was to protect the spent fuel chemistry during in-pool operations, facilitate TFR 

decontamination, and provide corrosion protection for TFR surfaces. To prevent paint removal in 

the area of the trunnions, stainless steel scuff plates are welded to the outer shell. The only 

exposed carbon steel TFR components that are not required to be coated are the door rails and 

interfacing mating surfaces of the shield doors which are coated with a spent fuel compatible 

lubricant such as Neolube or equivalent to facilitate operation using the hydraulic cylinders 

installed on the interfacing transfer adapter plate. A total of ten penetrations (two upper and eight 

lower inlets/outlets) are provided through the TFR body using ASTM A312 stainless steel pipe. 

The inleUoutlet penetrations are used to provide filtered pool water to minimize the contamination 

of the TSC exterior surfaces by limiting contact with the contaminated spent fuel pool water. 

Each NAC-MPC System TFR was provided with a Transfer Adapter Plate designed to rest on the 

top of the VCC as an interface device with the TFR. The main functions of the Transfer Adapter 

are to engage the TFR door connectors to mating connectors to allow the doors to be opened by 

hydraulic cylinders when the doors are unlocked, and to provide additional side shielding to 

protect plant personnel during actual lifting and lowering of the TSC from the VCC. 

3.1.1.4 Spent Nuclear Fuel (SNF) Assembly 

The SNF assembly subcomponents consist of stainless-steel or zircaloy fuel rod cladding, zircaloy 

or stainless-steel spacer grids and guide tubes or water tubes, and stainless steel and/or lnconel 

• top and bottom end nozzle structures. BWR SNF assembly fuel rods may have partial length 
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neutron absorbing materials. PWR SNF assemblies may also include various assembly control 
components, such as burnable poison rod assemblies, thimble plug assemblies, and control rod 
assemblies. The insert materials include zircaloy or stainless-steel cladding, stainless steel or 
lnconel top fittings, and neutron absorbing materials such as boron carbide, borosilicate glass or 
silver-indium-cadmium. SNF assemblies may also contain zircaloy or stainless-steel dummy rods 
in place of fuel rods in one or more array locations. 

3.1.2 

3.1.2.1 

Environments 

NAC-MPC System Operating Site Environments 

The second step in the aging management review process is the identification of the specific 
operating environments for each of the SSC subcomponents that are ITS. The potential operating 
environments for the NAC-MPC System are discussed in this section. With the exception of the 
SSC subcomponents that are exposed to the helium (inert gas) atmosphere within the TSC cavity 
and the fully encased in steel (air-sealed) environments between the shield lid and structural lid, 
shield plug and quick disconnect fittings of the TSC (YR-MPC and CY-MPC, only), the fully 
encased (neutron shield/lead) in steel cavity between the inner and outer shells of the TFR, and 
the fully encased in steel of the neutron shielding materials in the shield plug (YR-MPC and CY
MPC, only), the environment to which each subcomponent of the in-scope SSC is exposed 
depends on the characteristics of the facility site environment and their location within the system. 

• 

NAC-MPC Systems are currently deployed at three nuclear plant sites: the Yankee Rowe • 
decommissioned site in Rowe, Massachusetts adjacent to the Sherman Reservoir; the 
Connecticut Yankee decommissioned site in Haddam Neck, Connecticut located adjacent to the 
Connecticut River, and Dairyland Power Cooperative' decommissioned LACBWR site in 
Lacrosse, Wisconsin located adjacent to the Mississippi River. None of the sites is located near 
a marine environment or utilized cooling tower systems during plant operation. All three sites are 
located above the freeze line in the northern US and experience low winter temperature and 
conditions, and moderate levels of rainfall and humidity. All three of the sites fall within the 
evaluated environmental conditions evaluated in the NAC-MPC FSAR [3.9.1.a - 3.9.1.m]. The 
30-year average monthly temperatures range from approximately 22.6°F in January to 69.2°F in 
July at YR, 26.9°F to 72.6°F at CY, and 17.4°F to 73.7°F at LACBWR. (Temperature data 
obtained from NOAA and are average monthly high and low temperatures for the period from 
1981 thru 2010). 

3.1.2.2 Specific Environments Identified for NAC-MPC Systems 

There are six basic types of environments identified that envelope the conditions of the MPC SSC 
subcomponents as discussed below: Helium; Fully Encased (Steel); Sheltered; Embedded 
(Concrete); Air-Indoor/Outdoor; and Air-Outdoor. 

3.1.2.2.1 Helium (HE) - TSC Cavity Inert Gas 

The SNF assemblies, fuel basket assembly, and the inside (cavity facing) surfaces of the TSC 
shell assembly, and shield/closure lid are all exposed to the helium environment inside the TSC 
cavity. The average temperature of this gas can range from the ambient air temperature for a • 
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zero-decay heat load to a maximum of 367°F for the maximum CY-MPC canister heat load of 
17.5 kW. (Note: YR-MPC maximum heat load is 12.5 kW and MPC-LACBWR maximum heat 
load is 4.5 kW). The gas pressure in the TSC cavity is close to one atmosphere with a calculated 
maximum normal operating pressure of approximately 9 psig. The presence of moisture, oxygen 
or oxygen generating gases is limited to very low levels by the vacuum drying process and final 
cavity evacuation to :::; 3 torr prior to final helium backfill to preclude deleterious chemical changes 
or degradation of the fuel cladding. In addition to the elevated temperatures and trace amounts 
of oxygen and/or moisture, the TSC interior components are exposed to significant gamma and 
neutron radiation. 

3.1.2.2.2 Fully Encased (FE) - Steel 

The fully encased environment applies for materials that are fully enclosed inside another 
component or fully lined by another material (e.g., steel), which prevents ingress of water and 
contaminates. 

In the NAC-MPC System the fully encased in steel environments include the NS-3 or NS-4-FR 
poured in the VCC shield plug (YR-MPC and CY-MPC, only), which is fully encased in a steel 
plate enclosure. In addition, the NS-4-FR and lead gamma shield bricks of the NAC-MPC TFR 
assembly are fully encased inside the enclosure formed by the inner and outer steel shells and 
top and bottom steel plates. The primary issue for fully encased in metal environments is any 
potential for chemical reactions between the two or more materials meeting at a given surface . 
Any such reactions will be potentially governed by temperature and the associated chemistry of 
the combination of the embedded materials. Temperatures of the embedded NS-3/NS-4-FR in 
the VCC shield plug could range from ambient to as high as 160°F for maximum decay heat load 
of 17.5 kW (CY-MPC) and 100°F full solar conditions. TFR assembly embedded materials may 
be exposed to elevated temperatures (250°F) for short durations during fuel loading, transfer and 
unloading operations. During storage, the TFR assembly temperatures will be maintained within 
a narrow range of "room temperature" when stored in a building or normal outside ambient 
conditions if stored outside of the facility. The radiation levels of the fully encased in metal 
components discussed above are significantly lower than those experienced by the sheltered air 
environment. 

In addition, for the CY-MPC and YR-MPC TSCs following the completion of the welding of the 
shield lid to the TSC shell, the TSC cavity draining is completed, and vacuum drying, and helium 
leakage testing operations are performed. The structural lid is installed and welded to the TSC 
shell completing the closure of the TSC. The small free volumes that exist between the structural 
lid and the top of the shield lid, and the port covers and the ports valved recesses, are filled with 
ambient air from inside of the building in which the TSC closure operations were performed and 
are considered as a fully encased in metal environment. The temperature of this sealed air 
environment during storage operations may range from ambient air-outdoor temperatures for zero 
decay heat to a maximum of approximately 199°F for the design basis decay heat load of 17.5 
kW and steady state severe hot ambient temperature conditions. The small volume of ambient 
indoor air that is sealed in the free volume between these subcomponents may initially contain a 
limited amount of oxygen. Unlike the sheltered environment, the sealed air will not be replenished, 

79 



ENCLOSURE 1 

APPLICATION FOR RENEWAL OF THE NAC-MPC SYSTEM Coe 

and therefore, the amount of potential corrosion that can occur to the stainless-steel surfaces 
exposed to this environment is limited by the small amount of oxygen initially present in the free 
volume. Therefore, the corrosion resistance of the stainless-steel materials and limited free 
oxygen in the free space ensure that corrosion of these surfaces exposed to this environment is 
insignificant and does not affect the intended safety functions of these subcomponents. 

3.1.2.2.3 Sheltered Environment (SH) 

The outer surfaces of the TSC assembly and the interior surfaces and components of the VCC 
assembly (inner surfaces of the liner shell, liner base weldment and baffle weldment, inlet and 
outlet assemblies, top side of the baffle coverplate, underside of the VCC lid, and all surfaces of 
the shield ring and shield plug) are exposed to a sheltered environment (SH). This environment 
includes ambient air, but not sun, rain, or wind exposure. The ambient air may .contain moisture 
and some salinity. The temperature of the ambient air inside the VCC cavity may range from that 
of the outside air for zero decay heat to nearly 310°F based on the peak temperature of the TSC 
shell of 312°F for the design-basis heat load of 17.5 kW and extreme hot off-normal ambient 
conditions. Generally, the elevated temperatures of the sheltered environment air will keep 
moisture levels below those seen on the outer surfaces of the NAC-MPC VCC. Components 
exposed to the sheltered environment experience reduced levels of gamma and neutron radiation 
than those seen in the TSC interior environment. 

3.1.2.2.4 Embedded (Concrete) Environment (E-C) 

• 

The embedded environment applies for materials that are in contact with another material or • 
component. This may prevent ingress of water and contaminants to the embedded surface, 
depending on the permeability of the embedding environment. 

These embedded in concrete environments include the metal components of the NAC-MPC VCC 
assembly that are either cast inside or against concrete, such as the outer surfaces of the liner 
shell, top of the VCC base plate, underside of the liner top flange, concrete-side facing surfaces 
of the inlet and outlet vent structure, and the reinforcing rebar embedded in the concrete shell. 

The primary issue for embedded concrete environments is any potential for chemical reactions 
between the two or more materials meeting at a given surface. Any such reactions will be 
potentially governed by temperature and the associated chemistry of the combination of 
embedded materials. For the VCC assembly the primary issue is any potential reaction between 
carbon steel and concrete. The temperature of the VCC embedded materials at the concrete to 
carbon steel interface could range from ambient temperature to as high as 171 °F for a decay heat 
load of 17.5 kW. 

3.1.2.2.5 Air-Outdoor Environment (OD) 

During NAC-MPC System storage operations, all exterior surfaces of VCC are exposed to all 
weather-related effects, including insolation, wind, rain/snow/ice (possibly containing salts), and 
ambient air at the plant site. The steel plate that forms the bottom surface of the VCC base 
weldment assembly is also exposed to water and potential icing, as it is in direct contact with the 
ISFSI pad but is sheltered from sun and wind. The ambient temperature for normal and extreme 
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weather conditions range from -40°F to 125°F. The moisture and salinity levels to which the 
exterior surfaces of the VCC assembly are exposed may vary widely for four NAC-MPC System 
ISFSls, although none of the sites is in a high salinity marine environment. The radiation levels 
on the exterior surfaces of the VCC assembly are sufficiently low to satisfy the applicable 
Technical Specification dose rate limits. 

3.1.2.2.6 Air-Indoor/Outdoor Environment (OD) 

The air-indoor/outdoor environment applies to the NAC-MPC System Transfer Cask (TFR) 
components that are typically housed indoors except for periodic exposure to outdoor air during 
TSC transfer operations. Indoor air describes the environment in a spent fuel building or other 
protective enclosure. At NAC-MPC System ISFSls that have completed NAC-MPC loading 
operations, TFR components are stored outdoors in a storage container or covered by a 
protective covering. 

Following completion of NAC-MPC fuel loading operations, the current TFR assemblies are stored 
outside with limited protection from environmental extremes. Stored TFR assemblies are not 
exposed to the elevated temperatures and radiation levels experienced by the TSC and VCC 
during storage operations except for the short durations of the cask system loading, handling and 
unloading operations. Also, the interior and exterior surfaces of the TFR assembly are fully 
accessible for inspection and repair whereas the TSC assembly exterior and VCC assembly 
interior surfaces are not routinely accessible. 

• For purposes of the evaluation of aging effects in different environments, the air-indoor/air-outdoor 
environment is evaluated under the air-outdoor environment as no component is exposed 
exclusively to an air-indoor environment. 

• 
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3.2 IDENTIFICATION OF AGING EFFECTS REQUIRING MANAGEMENT 

The third step in the aging management review process involves the identification of the aging 
effects requiring management. Aging effects requiring management during the period of 
extended operation are those that could cause a loss of passive SSC and SSC subcomponents 
intended functions. If the degradation of SSC subcomponents would be insufficient to cause a 
loss of function, or the relevant conditions do not exist at locations that utilize the NAC-MPC 
System for the aging effect to occur and propagate, then aging management is not required. 

Potential aging effects, presented in terms of material and environmental combinations, have 
been evaluated and those aging effects requiring management have been determined and 
identified in this application. Both potential aging effects that theoretically could occur, as well as 
aging effects that have occurred based upon industry and NAC-MPC System user operating 
experience, were considered. The evaluation was applied to identified SSC subcomponents. A 
summary table of the SSC subcomponent materials versus the operating environments and aging 
effects requiring aging management is provided in Table 3.2-10. 

The environments considered in this evaluation are the environments that the SSC 
subcomponents normally experience. Environmental stressors that are conditions not normally 
experienced (such as accident conditions), or that may be caused by a design problem, are 
considered event-driven situations and have not been characterized as sources of aging. Such 
event-driven situations would be evaluated and subsequent corrective actions, if any, 
implemented at the time of the event. 

Aging effects are the manifestation of aging mechanisms. To effectively manage an aging effect, 
it is necessary to determine the aging mechanisms that potentially affect a given material under 
certain environmental conditions. Therefore, the aging management review process identifies 
both the aging effects and the associated aging mechanisms which cause them. Various 
mechanisms are only applicable under certain conditions, such as high temperature or moisture, 
for example. Each identified mechanism was characterized by a set of applicable conditions that 
must be met for the mechanisms to occur and/or propagate. Given this evaluation process, each 
subcomponent that was subjected to aging management review was evaluated to determine if 
the potential aging effects/mechanisms were credible considering the material, environment, and 
conditions of storage. 

Aging effects, and the mechanisms that cause them, are evaluated for the combinations of 
materials and environments identified for the subcomponent of the in-scope SSC based upon a 
comprehensive review of known literature, industry operating experience, and maintenance and 
inspection records. Possible or theoretical aging effects for the materials of construction used in 
the NAC-MPC System are determined primarily from research of literature of degradation 
mechanisms including the following: 

NUREG-1927, Revision 2, Standard Review Plan for Renewal of Specific Licenses and 
Certificates of Compliance for Dry Storage of Spent Nuclear Fuel [3.9.2] 
NEI. NEI 14-03, Revision 2, "Guidance for Operations-Based Aging Management for Dry 

• 

• 

Cask Storage," December 2016. [3.9.3] • 
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NUREG-2214, draft for comment, Managing Aging Processes in Storage (MAPS) Report 
[3.9.4] 
American Society for Testing and Materials (ASTM) C 1562-03 [3.9.5] 
Electric Power Research Institute (EPRI) Report TR-1003416 [3.9.6] 
EPRI Technical Report TR-108757 [3.9.7] 
EPRI Technical Report TR-1002882 [3.9.8] 
International Atomic Energy Agency Technical Report Series No. 443 [3.9.9] 
NRC Interim Staff Guidance (ISG) 11, Revision 3 [3.9.10] 
NUREG/CR-6745, Dry Cask Storage Characterization Project [3.9.11] 
NUREG/CR-6831, Examination of PWR Fuel Rods after 15 Years in Dry Storage [3.9.12] 
NUREG-1522, Assessment of lnservice Conditions of Safety-Related Nuclear Plant 
Structures [3.9.13] 
NUREG-1801, R2, Generic Aging Lessons Learned (GALL) Report [3.9.14] 
EPRI Technical Report, TR-3002005371, Susceptibility Criteria for Chloride-Induced Stress 
Corrosion Cracking (CISCC) of Welded Stainless-Steel Canisters for Dry Storage [3.9.15] 
EPRI Technical Report, TR-3002008193, Aging Management Guidance to Address 
Potential Chloride-Induced Stress Corrosion Cracking of Welded Stainless-Steel Canisters 
[3.9.16] 
EPRI Technical Report Update. TR-3002002785, Failure Modes and Effects Analyses 
(FEMA) of Welded Stainless Steel Dry Cask Storage Canisters [3.9.17] 
NRC Interim Staff Guidance (ISG) -2, Revision 2, Fuel Retrievability in Spent Fuel Storage 
Applications [3.9.18] 
NUREG/CR-7170, Assessment of Stress Corrosion Cracking Susceptibility for Austenitic 
Stainless Steels Exposed to Chloride and Non-Chloride Salts [3. 9.19] 
NRC Report, Identification and Prioritization of the Technical Information Needs Affecting 
Potential Regulation of Extended Storage and Transport of Spent Nuclear Fuel [3.9.20] 
DOE/ANL Report ANL-12/29 "Managing Aging Effects on Dry Cask Storage Systems for 
Extended Long-Term Storage and Transportation", 2012 [3.9.21] 
NRC Information Notice 2011-20, Concrete Degradation by Alkali-Silica Reaction [3.9.22] 
NRC Interim Staff Guidance (ISG) -24, Revision 0, The Use of a Demonstration Program 
as a Surveillance Tool for Confirmation of Integrity for Continued Storage of High Burnup 
Fuel Beyond 20 Years [3.9.23] 

Aging effects that have occurred during the initial storage period for the NAC-MPC System are 
determined based on a review of the available licensee records and operating experience. Aging 
effects that could adversely affect the ability of the in-scope SSC to perform their safety function(s) 
require additional Aging Management Activity (AMA) to address potential degradation that may 
occur during the period of extended operation. These additional AMAs consist of either Time
Limited Aging Analysis (TLAA) or Aging Management Programs (AMPs), as discussed in Section 
3.3 and 3.4, respectively. The possible and observed aging effects and associated aging 
mechanisms identified for the in-scope SSC for the period of extended operation are discussed 
in the following sections and summarized in Tables 3.2-1 through Table 3.2-9. The tables address 
each individual NAC-MPC System SSCs (e.g., YR-MPC TSC, CY-MPC TSC, etc.) as each 
individual system has different sets of License Drawings and minor differences in components 
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and identification. The description of the aging effects and mechanisms on the materials of SSCs 
and subcomponents that are ITS are extracted from data provided in Section 3 of the MAPS report 
[3.9.4] and contained MAPS references are provided in parentheses. 

3.2.1 Casks and Internals 

Casks and internals includes various metallic subcomponents of the Vertical Concrete Cask 
(VCC), the Transportable Storage Canister (TSC) or canister, the fuel baskets and other internal 
subcomponents, and the Transfer Cask (TFR). The NAC-MPC System VCC, TSC, and fuel basket 
assembly and internal subcomponents, and TFR contain various metallic subcomponents that are 
exposed to several environments within and outside the system such as sheltered environments, 
indoor-outdoor air, outdoor air, helium, and fully encased environments. The spent nuclear fuel 
(SNF) also exposes subcomponents to elevated temperatures and radiation, with heat exposure 
and dose depending on the subcomponent location and the SNF characteristics (e.g., burnup and 
age of fuel). The materials of construction for these subcomponents include steel, stainless steel, 
aluminum alloy, and lead. 

A set of known aging mechanisms for metallic cask and internal subcomponents was established 
by the NRC in MAPS [3.9.4] including environmental, thermal, mechanical, and irradiation-induced 
aging mechanisms as follows: 

general corrosion 
pitting and crevice corrosion 
galvanic corrosion 
Microbial Induced Corrosion (MIC) 

• 
• 
• 
• 
• Stress Corrosion Cracking (SCC) (including hydrogen embrittlement) 
• creep 
• fatigue 
• thermal aging 
• radiation embrittlement 
• stress relaxation 
• wear 

Not all these mechanisms are credible for each structure, system, and component (SSC) of the 
NAC-MPC System. For example, temperatures are not considered sufficiently high to cause creep 
of steel and stainless-steel subcomponents. Also, general corrosion is not considered to be a 
credible aging mechanism for subcomponents fabricated from stainless steels, because these 
materials exhibit passive behavior and negligible general corrosion rates. Detailed discussions 
regarding potential aging mechanisms for each NAC-MPC System SSC subcomponent material 
and the technical bases for those requiring aging management are detailed in the following 
subsections. 

3.2.1.1 Steel (Carbon, Low-Alloy, High-Strength Low-Alloy) 

In the NAC-MPC System steel subcomponents are used in the VCC and TFR SSCs and are 
exposed to sheltered, outdoor air, indoor-outdoor air, and embedded in concrete environments. 
The exterior surfaces of NAC-MPC System VCC steel subcomponents are coated with epoxy or 
inorganic zinc to mitigate corrosion; however, these coatings can degrade, resulting in exposure 

84 

• 

• 

• 



r------------------------------ --

• 

• 

• 

ENCLOSURE 1 

APPLICATION FOR RENEWAL OF THE NAC-MPC SYSTEM Coe 

of steel to the atmosphere. Steels used for the NAC-MPC System transfer casks are 
predominately exposed to an indoor environment, except for short periods of outdoor exposure 
during transfer operations. For such air-indoor/outdoor environment exposure, aging effects from 
aqueous corrosion processes are expected to be bounded by the outdoor environment. As such, 
the indoor air environment is not discussed separately. 

3.2.1.1.1 General Corrosion 

General corrosion, also known as uniform corrosion, proceeds at approximately the same rate 
over a metal surface and freely exposed steel surfaces in contact with moist air or water are 
subject to general corrosion. The corrosion rate depends on solution composition, pH, and 
temperature. 

Steel Subcomponents Exposed to Outdoor and Sheltered Environments 

In outdoor conditions, rain, fog, snow, and dew condensation can generate moisture layers on the 
steel surface that cause general corrosion. Atmospheric corrosion rates can vary from O to 0.2 
millimeters/year (mm/yr.) [Oto 7.9 mils/yr.] depending on relative humidity, temperature, and levels 
of chloride and pollutants in the atmosphere [3.9.117]. 

In a sheltered environment, deliquescence of airborne salts below the dew point also could 
generate an aqueous electrolyte initiating general corrosion. These salts may be chloride rich and 
originate from marine environments, deicing salts, and condensed water from cooling towers, as 

well as a range of other non-chloride-rich species originating from industrial, agricultural, and 
commercial activities. Studies have shown that MgCl2, a component of sea salt with a low 
deliquescence relative humidity, would deliquesce below 52°C [126°F] under realistic absolute 
humidities in nature [3.9.19]. The heat generated by the radioactive decay of spent fuel decreases 
over time. VCC steel subcomponents exposed to sheltered environments are located farther away 
from the fuel compared to the stainless-steel canister shell and are expected to reach these 
threshold temperatures for deliquescence at an earlier time. As such, the potential for general 
corrosion of steel subcomponents exposed to a sheltered environment is present. 

Because aqueous electrolytes initiating general corrosion of steels exposed to outdoor and 
sheltered environments are potentially present, and corrosion rates may be sufficient to affect 
component intended functions, general corrosion is considered to be credible, and therefore, aging 
management is required during the 40-year period of extended operation. The applicable AMPs 
proposed to evaluate this aging mechanism are the External VCC Metal Components Surface 
Monitoring AMP and the Transfer Cask AMP and are discussed in Section 3.4. The potential for 
general corrosion of the VCC internal steel components (e.g., liner, pedestal, baseplate and 
inlets/outlets) is evaluated in a TLAA for the 40-year period of extended operation as discussed in 
Section 3.3. 

Steel Components Exposed to Demineralized Water 

Except for short durations of immersion of the NAC-MPC System TFR in the spent fuel pool, there 
are no steel components of the NAC-MPC System exposed long-term to demineralized water . 
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The NAC-MPC System TFR carbon steel components are coated with spent fuel pool compatible 
coating systems that are maintained as part of the TFR maintenance program and the cask is 
deconned and dried after each in-pool immersion. Therefore, the environment defined as steel 
components exposed to demineralized water is not included in the evaluation of aging 
mechanisms requiring aging management, and no aging management activities except normal 
TFR coating maintenance have been identified as required. 

Steel Subcomponents Exposed to Groundwater or Soil 

There are no NAC-MPC System steel components exposed to groundwater or soil, and therefore, 
aging management review for this environment is not required. 

Steel Subcomponents Exposed to an Embedded (Concrete) Environment 

In the NAC-MPC System VCC, steel rebar, nelson studs and other subcomponents are embedded 
in the concrete shell and the concrete is in contact with outdoor air. When the VCC concrete shell 
is intact, the alkaline concrete solution passivates the steel. As the VCC shell concrete degrades 
with time, embedded steel can be exposed to water containing dissolved carbonates and 
chlorides, and general corrosion can be significant. As such, general corrosion of steels exposed 
to an embedded (concrete) environment is considered to be credible, and therefore, aging 
management is required during the 40-year period of extended operation. Aging management for 
corrosion of NAC-MPC System VCC steel components embedded in concrete is addressed by 
the Reinforced VCC Structures AMP as discussed in Section 3.4. The proposed AMP has means 
to adequately identify corrosion of embedded steel. 

Steel Subcomponents Exposed to a Fully Encased Steel Environment 

In the NAC-MPC System, polymer-based or cement-based neutron-shielding materials are poured 
into the VCC shield plug, and polymer-based neutron shielding is poured between the TFR outer 
shell and lead bricks/inner shell, leaving one side of the steel encased. The neutron-shielding 
materials include NS-4-FR or SISCO NS-3. Because of the encased steel has limited exposure 
to water and oxygen, general corrosion is not considered to be credible, and therefore, aging 
management is not required during the 40-year period of extended operation. 

Steel Subcomponents Exposed to Helium 

In the NAC-MPC System, there are no steel subcomponents exposed to a helium environment, 
as all NAC-MPC System TSC and fuel basket steel components are stainless steel. Therefore, 
aging management of steel in a helium environment for general corrosion is not required for the 
NAC-MPC System during the 40-year period of extended operation. 

3.2.1.1.2 Pitting and Crevice Corrosion 

Pitting corrosion is a localized form of corrosion that is confined to a point or small area of a metal 
surface [3.9.75]. It takes the form of cavities called pits. Crevice corrosion is another localized 
form of corrosion that occurs in a wetted environment when a crevice exists [3.9.97]. It occurs 
more frequently in connections, lap joints, splice plates, bolt threads, under bolt heads, or at points 
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of contact between metals and nonmetals. Crevice corrosion is associated with stagnant or low
flow solutions. As discussed previously, the common form of corrosion for steel is general 
corrosion. However, steel is also known to be susceptible to pitting and crevice corrosion in an 
oxidizing and alkaline environment, especially in the presence of chlorides. The exterior surfaces 
of some subcomponents are coated with epoxy or inorganic zinc to mitigate corrosion (e.g., the 
external surfaces of the NAC-MPC System TFR and VCC steel surfaces exposed to outdoor air 
or sheltered). Depending on the quality and chemical composition of the coating, water and 
corrosive agents can permeate coating defects, initiating pitting. After initiation of a coating defect, 
the coating could function as a crevice former and initiate crevice corrosion. 

Steel Subcomponents Exposed to Air-Outdoor and Sheltered Environments, and Embedded 
{Concrete) Environments 

The potential to form aqueous electrolytes on surfaces exposed to outdoor and sheltered 
environments is present, either via direct exposure to precipitation or through deliquescence of 
deposited salts. These electrolytes, demineralized water, and groundwater or soil could be 
conducive to pitting and crevice corrosion of steel. For steel embedded in concrete, as concrete 
degrades with time, the steel components can be exposed to water containing dissolved 
carbonates and chlorides, which could be conducive to pitting and crevice corrosion as well. 

Localized corrosion of steels is attributed to the presence of macro-galvanic cells, where local 
differences in electrochemical potential are created by conditions such as chemical composition 
differences within the steel matrix, discontinuous surface films (e.g., mill scale), and differences in 
oxygen supply [3.9.136]. 

Because steel subcomponents exposed to outdoor and sheltered environments are likely to come 
into contact with aqueous electrolytes, and the localized corrosion in these environments is 
possible, loss of material due to pitting and crevice corrosion is considered to be credible. 

Therefore, aging management of steel exposed to air-outdoor, sheltered, and E-C environments 
is required during the 40-year period of extended operation. The applicable AMPs proposed to 
evaluate this aging mechanism are the External VCC Metal Components Surface Monitoring AMP, 
and the TFR AMP, and are discussed in Section 3.4. 

Steel Subcomponents Exposed to Fully Encased {Steel) Environments 

In the NAC-MPC System, polymer-based or cement-based neutron-shielding materials are poured 
into the VCC shield plug, and polymer-based neutron shielding is poured between the TFR outer 
shell and lead bricks/inner shell, leaving one side of the steel embedded. The neutron-shielding 
materials include NS-4-FR or SISCO NS-3. Because the fully encasing steel side plates of the 
neutron-shielding materials has no exposure to water and oxygen, pitting and crevice corrosion of 
the steel is not considered to be credible, and therefore, aging management is not required during 
the 40-year period of extended operation . 
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Steel Subcomponents Exposed to Helium 

In the NAC-MPC System, there are no steel subcomponents exposed to a helium environment, 
as all NAC-MPC System TSC and fuel basket steel components are stainless steel. Therefore, 
aging management of steel in a helium environment for pitting and crevice corrosion is not 
required for the NAC-MPC System during the 40-year period of extended operation. 

3.2.1.1.3 Galvanic Corrosion 

Galvanic corrosion occurs when two dissimilar metals or conductive materials are in physical 
contact in the presence of a conducting solution [3.9.37; 3.9.84]. Under these conditions, an 
electrolytic cell is formed, transmitting an electrical current between an anode and a cathode. 
Oxidation occurs at the anode, and reduction occurs at the cathode. The extent of galvanic 
corrosion depends on potential differences between the two metals, surface area ratio of the 
anode and cathode, environment, reaction kinetics, corrosion products, and other factors [3.9.37]. 
In general storage systems, galvanic coupling can exist between steel and other more noble 
materials such as stainless steel, graphite, nickel, and brass. These galvanic couples can be 
exposed to sheltered and outdoor air environments. 

Steel Subcomponents Exposed to Outdoor and Sheltered Environments 

• 

Aqueous electrolytes for subcomponents exposed to outdoor and sheltered environments are 
present during the 40-year period of extended operation. In the NAC-MPC System, there is a 
direct connection between SSC subcomponent steel and more noble materials such as stainless • 
steel. The points of connection are in the VCC and TSC are between the bottom of the TSC, the 
%-inch stainless steel cover plate or the stainless steel coverplate and a Ys inch layer of silicone 
insulation (YR-MPC only) and the top of the VCC baffle weldment base plate. However, the 
potential for galvanic corrosion of the TSC stainless steel bottom plate is precluded by the presence 
of a %-inch-thick stainless-steel cover plate. The potential for significant corrosion of the epoxy 
coated or inorganic zinc VCC baffle weldment is limited due to the thickness of the baffle weldment 
top plate (2 inch). 

There are no other potential areas of galvanic corrosion identified for the NAC-MPC System, and 
therefore, aging management is not required during the 40-year period of extended operation. 

3.2.1.1.4 Microbiologically Influenced Corrosion (MIC) 

MIC is corrosion caused or promoted by the metabolic activity of microorganisms and active 
microbial metabolism that requires water in the form of water vapor, condensation, or 
deliquescence, and available nutrients to support microbial activity [3.9.58]. Biofilms can form even 
under radiation environments [3.9.56]. Bacteria resistant to radiation include Micrococcus 
radiodurans, which can tolerate 10 kilograys (kGy) [106 rads] of irradiation. MIC is limited where 
relative humidity is below 90 percent and negligible for relative humidity below 60 percent [3.9.99]. 
MIC has been found to be operable within a temperature range of-5°C to 110°C [23 to 230°F]. 

Although most of the evidence of MIC for metallic components is from conditions under which the 
metal surface is kept continuously wet, microorganisms can live in many environments, such as 
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water, soil, and air, where aerobic bacteria (e.g., iron-manganese oxidizing bacteria, sulfur/sulfide 
oxidizing bacteria, methane producers, organic acid-producing bacteria), fungi, and algae can 

develop. 

Steel Subcomponents Exposed to Groundwater/Soil and Embedded (Concrete) Environments 

In the NAC-MPC System, steel SSC subcomponents (e.g., rebar, nelson studs, etc.) are 

embedded in the VCC concrete shell. However, the concrete surfaces are not exposed to 

groundwater or soil, and therefore, propagation of MIC in the VCC concrete shell is not expected 

to be a significant. As such, MIC of steel in concrete environments is not considered to be credible 

for the NAC-MPC System, and therefore, aging management is not required during the 40-year 

period of extended operation. There are no NAC-MPC System steel components exposed to 

groundwater or soil, and therefore, aging management review for this environment is not required. 

Steel Subcomponents Exposed to Sheltered and Air-Outdoor Environments 

In the NAC-MPC System VCC steel components, the potential to form aqueous electrolytes for 

subcomponents exposed to outdoor and sheltered environments is present, either from direct 

exposure to precipitation or by deliquescence of deposited salts. These electrolytes have the 

potential to support microbial activity. 

However, there is no operating experience of MIC degradation of steel engineering components 

that are exposed to environments similar to those of dry cask storage systems, where continuous 

exposure to a relative humidity above 90 percent is not expected. The operating experience of 

MIC for metallic components is largely from instances in which the metal surface was kept 

continuously wet. Because there is no applicable operating experience of MIC damage of steel 

under relevant atmospheric conditions, MIC is not considered to be credible, and therefore, aging 

management is not required during the 40-year period of extended operation. 

Steel Components Exposed to Demineralized Water 

Except for short durations of immersion of the NAC-M PC System TFR in the spent fuel pool there 

are no steel components of the NAC-MPC system exposed long term to demineralized water as 

the NAC-MPC System TFR does not use demineralized water for neutron shielding. Therefore, 

these environments are not included in the evaluation of aging mechanisms requiring aging 

management. 

Steel Subcomponents Exposed to Neutron-Shielding and Lead in a Fully Encased (FE) Steel 

Environment 

In the NAC-MPC System, there are shielding materials fully encased (FE) in steel components in 

the TFR and VCC shield plug. However, due to the absence or limited amount of water and 

nutrients in the lead and neutron shield materials in the sealed air FE environments within the VCC 
shield plug and TFR, MIC of steel is not credible for the 40-year period of extended operation, and 
therefore, aging management is not required . 
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3.2.1.1.5 Stress-Corrosion Cracking (SSC) 

SCC is the cracking of a metal produced by the combined action of corrosion and tensile stress 
(applied or residual) [3.9.93]. sec is highly chemical specific in that certain alloys are likely to 
undergo sec only when exposed to a small number of chemical environments. sec is the result 
of a combination of three factors: (1) a susceptible material, (2) exposure to a corrosive 
environment, and (3) tensile stresses. High-strength steels with yield strengths greater than or 
equal to 150,000 pounds per square inch (150 ksi) have been found to be susceptible to SCC 
under exposure to aqueous electrolytes [3.9.92; 3.9.112; 3.9.63]. 

Steel Subcomponents Exposed to Sheltered and Air-Outdoor Environments 

In the NAC-MPC System steel bolting of VCC subcomponents and the TFR retaining ring are 
torqued to low values and are below the stress threshold values required to initiate SCC. Because 
of the low applied stresses, sec of steel bolts of the NAC-MPC System exposed to sheltered and 
air-outdoor environments is not considered to be credible, and therefore, aging management is 
not required during the 40-year period of extended operation. 

3.2.1.1.6 

• 

Creep is the time-dependent inelastic deformation that takes place at an elevated temperature and 
a constant stress [3.9.82]. Because the deformation processes that produce creep are thermally 
activated, the rate of this time-dependent deformation is a strong function of the temperature. The 
creep rate also depends on the applied stress but does not generally vary with the environment. • 
As a general rule of thumb, at temperatures below 0.4T m, where Tm is the melting point of the 
metal in Kelvin (K), thermal activation is insufficient to produce significant creep [3.9.46]. 
Temperatures of at least 716 K (443°C [829°F]) are required to initiate creep in steels. However, 
the 0.4T m rule of thumb underestimates the minimum creep temperature for steels, as 
temperatures above 500°C [932°F] have been found to be required for creep in steels [3.9.140]. 
The creep rate also depends on the applied stress but does not generally vary with the 
environment. 

Steel Subcomponents Exposed to Helium 

The highest temperatures within the NAC-MPC System are at locations close to the fuel rods. 
However, there are no steel components in the NAC-MPC System TSC and fuel basket, and 
therefore, are not applicable to this aging mechanism is not applicable to the NAC-MPC System 
and aging management is not required during the period of extended operation. 

Steel Subcomponents Exposed to Sheltered. Air-Outdoor. Embedded (all). and Fully Encased 
Environments 

NAC-MPC System steel subcomponents in the VCC and TFR are exposed to sheltered, outdoor 
air, embedded (concrete), and fully encased steel environments. However, these subcomponents 
experience significantly lower temperatures than those experienced by the internal TSC 
subcomponents and are below the 0.4T m threshold. Therefore, creep of these steel 
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subcomponents is not considered to be credible, and aging management is not required during 
the 40-year period of extended operation. 

3.2.1.1.7 Fatigue 

Fatigue is the progressive structural damage that occurs when a metal is subjected to cyclic 
loading. Because spent fuel storage in a NAC-MPC System is a static application, cyclic loading 
by a purely mechanical means is largely limited to NAC-MPC System TFR lifting trunnions, which 
are loaded each time a TSC is moved from the spent fuel pool to VCC. Other subcomponents, 
however, could experience cyclic loads due to thermal effects. 

Daily and seasonal fluctuations in the temperature of the external environment can impose 
stresses on materials as they expand, and contract while being constrained by adjacent 
components. The cyclic stress, CJ, induced by these temperature fluctuations depends on many 
factors, including the material's coefficient of thermal expansion (ao) and Young's modulus of 

elasticity (E), the actual change in temperature (!ff), and the degree of constraint on the 
subcomponent 

Due to the low temperatures of the NAC-MPC System steel components in the VCC and TFR, and 
limited cyclic stresses, fatigue is not expected to be a credible degradation method, and therefore, 
aging management is not required during the 40-year period of extended operation. 

3.2.1.1.8 Thermal Aging 

The microstructures of most steels will change, given sufficient time at temperature, and this can 
affect mechanical properties. This process is commonly called thermal aging. The effect of 
thermal aging will depend on the time at temperature and the microstructure and carbon content 
of the steel subcomponents. 

Steel Subcomponents Exposed to Helium 

The highest temperatures within the NAC-MPC System are at locations close to the fuel rods. 
However, there are no steel components in the NAC-MPC System TSC and fuel basket, and 
therefore, these components are not applicable to this aging mechanism and aging management 
is not required during the 40-year period of extended operation. 

Steel Subcomponents Exposed to Sheltered. Air-Outdoor. Fully Encased, and Embedded 
(Concrete) Environments 

As stated above, undesired material property changes due to tempering of hardened steels could 
occur at temperatures greater than 200°C [392°F]. The temperatures of NAC-MPC System steel 
subcomponents of the VCC and TFR exposed to sheltered, outdoor air, embedded (concrete), 
and fully encased steel environments are bounded by the stainless steel TSC shell temperature, 
as these subcomponents are located farther away from the fuel. Time-temperature profiles 
calculated for the stainless-steel NAC-MPC System TSC shell show that the peak temperature is 
below 156°C [312°F]. Because the peak temperatures for steel subcomponents exposed to 
sheltered, outdoor air, and embedded environments are below the temperature required to cause 
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reductions in toughness, thermal aging is not considered to be credible for these subcomponents, 
and therefore, aging management is not required during the 40-year period of extended operation. 

3.2.1.1.9 Radiation Embrittlement 

Embrittlement of metals may occur under exposure to neutron radiation. Depending on the 
neutron fluence, radiation can cause changes in mechanical properties, such as loss of ductility, 
reduced fracture toughness, and decreased resistance to cracking. 

Neutron irradiation has the potential to increase the tensile and yield strength and decrease the 
toughness of carbon and alloy steels [3.9.119]. Neutron fluence levels greater than 1019 

neutrons/square centimeter (n/cm2
) [6.5 x 1019 n/in. 2] are required to produce a measurable 

degradation of the mechanical properties [3.9.119; 3.9.130]. For dry cask storage, a neutron flux 
of 104-106 n/cm2-s [6.5 x 104 - 6.5 x 106 n/in.2-s] is typical [3.9.142]. At these flux levels, the 
accumulated neutron dose after 60 years is about 1013-1015 n/cm2 [6.5 x 1013-6.5 x 1015 n/in.2], 

which is four to six orders of magnitude below the level that would degrade the fracture resistance 
of carbon and alloy steels. In addition, neutron flux decreases with time during storage, which will 
limit the radiation effects. Thus, radiation embrittlement of steel exposed to any environment is 
not a credible aging mechanism. 

The low levels of exposure to significant neutron fluence of NAC-MPC System steel components 
in the VCC and TFR in all environments is not a credible aging mechanism, and therefore, aging 
management is not required during the 40-year period of extended operation. 

3.2.1.1.10 Stress Relaxation 

Stress relaxation of bolting or other tightening subcomponents is the steady loss of elastic stress 
in a loaded part due to atomic movement at elevated temperature. In the NAC-MPC System, steel 
bolting is only used for the securing of the VCC lid and the TFR retaining ring, and the bolt torques 
applied and required are very low. 

Steel Subcomponents Exposed to Air-Outdoor and Sheltered Environments 

NAC-MPC System VCC lid bolting in outdoor environments is not considered to be exposed to 
sufficiently high temperatures to cause stress relaxation. Similarly, NAC-MPC System TFR bolting 
in indoor/outdoor environments is not considered to be exposed to high temperatures for an 
enough time to cause stress relaxation. There are no NAC-MPC System bolts used in sheltered 
environments. Thus, for steel bolting exposed to outdoor air and indoor/outdoor air environments, 
aging management is not required during the 40-year period of extended operation. 

3.2.1.1.11 Wear 

Contact wear results from the repeated mechanical stressing of the surface of a body sliding on 
another body. For the NAC-MPC System TFR exposed to air-indoor/outdoor, the TFR shield doors 
experience sliding contact with the TFR door rails during TSC transfer operations. Both SSC 
subcomponents are constructed of A350 LF2 low alloy steel. · Thus, wear of these steel 
subcomponents is considered to be credible, and therefore, aging management is required during 
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the 40-year period of extended operation. Aging management is addressed in the Transfer Cask 
AMP as discussed in Section 3.4 to evaluate the effects of the wear of these subcomponents. 

3.2.1.2 Stainless Steel 

Austenitic and precipitation-hardened stainless steels are used in constructing NAC-MPC System 
subcomponents. The NAC-MPC System stainless steel components include the TSC shell 
weldment, structural and shield lids, closure lid (MPC-LACBWR) and fuel basket components; 
and VCC inlet and outlet screen assemblies, and baffle cover plate. These SSC subcomponents 
are exposed to air-outdoor, sheltered, encased, and helium environments. 

3.2.1.2.1 General Corrosion 

Stainless steels exhibit passive behavior in all dry storage environments, resulting in negligible 
general corrosion rates [3.9.83]. As such, general corrosion of stainless steel exposed to all 
environments is not considered to be credible, and therefore, aging management is not required 
during the 40-year timeframe of the period of extended operation. 

3.2.1.2.2 Pitting and Crevice Corrosion 

Pitting corrosion is a localized form of corrosion that is confined to a point or small area of a metal 
surface [3.9. 75], and crevice corrosion occurs in a wetted environment when a crevice exists that 
allows a corrosive environment to develop in a component [3.9.97]. In the NAC-MPC System, 
crevice corrosion is a potential credible aging effect as the bottom plate of the TSC rests on a 
stainless-steel sheet, which protects the base of the TSC from potential contamination from the 
carbon steel pedestal plate and is discussed below. Stainless steels are susceptible to pitting 
corrosion with chloride being the most common agent for initiation [3.9.83]. 

Stainless Steel Subcomponents Exposed to Air-Outdoor and Sheltered Environments 

The potential to form aqueous electrolytes for subcomponents exposed to outdoor and sheltered 
environments is present, either via direct exposure to precipitation or by deliquescence of 
deposited salts. These electrolytes could be conducive to pitting and crevice corrosion of stainless 
steel. Atmospheric corrosion of stainless steels typically proceeds in the form of localized 
corrosion [3.9.54; 3.9.141; 3.9.144]. However, experimentally measured penetration rates for 
pitting and crevice corrosion are quite low. Stainless steel exposed to a saturated NaCl steam 
mist at 60°C [140°F] and 95 percent relative humidity [3.9.129] yielded maximum penetration 
rates of 0.02 mm/yr. [8 mils/yr.] for pitting and 0.03 mm/yr. [11 mils/yr.] for crevice corrosion. 
These maximum rates suggest that penetration of a 15-mm [0.59-in.]-thick canister wall by pitting 
or crevice corrosion would require 750 years and 495 years, respectively. Davison et al. [3.9.57] 
reported pitting penetration of 0.028 mm [1.1 mils] after 15 years, which yields a penetration rate 
of 0.0019 mm/yr. [0.075 mils/yr.]. Based on the penetration rate and using the penetration depth 
versus time equations from NRC [3.9.4] as follows: 

d = Atn and n= 0.33 to 0.5, 
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with n=0.5 yields a penetration time for a 16.5 mm (0.65 in.) thick canister wall of> 20,000 years. 
Therefore, pitting corrosion is not expected to produce damage to the TSC stainless steel 
components in a 60-year timeframe. However, pitting corrosion is known to be a precursor to 
stress corrosion cracking (SCC) as all SCC cracks started at the bottom of pits. In addition, the 
penetration rate for the sacrificial plate located between the bottom of the TSC and the VCC baffle 
baseplate is significantly greater than the 60-year timeframe. Therefore, effects of pitting and 
crevice corrosion over the 40-year period of extended operation of stainless steel subcomponents 
exposed to sheltered air is considered to be credible, and aging management is required during 
the 40-year timeframe of the period of extended operation. The AMP proposed for pitting and 
crevice corrosion monitoring is contained in the TSC Localized Corrosion and sec AMP as 
discussed in Section 3.4. 

Stainless Steel Subcomponents Exposed to Helium and Encased Environments 

Stainless steel SSC subcomponents exposed to helium are not susceptible to pitting and crevice 
corrosion due to the lack of halides. Because of limited water and oxygen, stainless steel is also 
not susceptible to pitting and crevice corrosion in fully encased environments. As such, pitting 
and crevice corrosion of stainless steel exposed to helium and fully encased environments are not 
considered to be credible for the NAC-MPC System, and therefore, aging management is not 
required during the 40-year timeframe of the period of extended operation. 

3.2.1.2.3 Galvanic Corrosion 

• 

Galvanic corrosion occurs when two dissimilar metals or conductive materials are in physical • 
contact in the presence of a conducting solution [3.9.37; 3.9.84]. Galvanic corrosion is not a 
credible aging mechanism for stainless steel components in a helium, encased or embedded 
environment as graphite containing materials or other conductive materials are not used in the 
fabrication, assembly or operation of the NAC-MPC System TSC and fuel basket components, 
and there is no conduction solution available after draining, vacuum drying, and backfilling the 
TSC with high purity helium. Therefore, aging management for galvanic corrosion is not required 
for NAC-MPC System TSC and fuel basket stainless steel components during the 40-year period 
of extended operation. 

3.2.1.2.4 Microbiologically Influenced Corrosion (MIC) 

MIC is caused or promoted by the metabolic activity of microorganisms [3.9.58], and 
microorganisms can live in many environments, such as water, soil, and air, where aerobic bacteria 
(e.g., iron-manganese oxidizing bacteria, sulfur/sulfide oxidizing bacteria, methane producers, 
organic acid-producing bacteria), fungi, and algae can develop. 

Stainless Steel Subcomponents Exposed to Helium and Encased Environments 

Because of the limited amount of water and nutrients in the helium environments within casks and 
canisters, and the limited amount of air in the fully encased (steel) environments, MIC of stainless 
steel is not credible for the NAC-MPC System during the 40-year period of extended operation, 
and therefore, aging management is not required. 

94 
• 



• 

• 

ENCLOSURE 1 

APPLICATION FOR RENEWAL OF THE NAC-MPC SYSTEM CoC 

Stainless Steel Subcomponents Exposed to Sheltered and Outdoor Environments 

The potential to form aqueous electrolytes for subcomponents exposed to outdoor and sheltered 
environments is present during the 60-year timeframe, either from direct exposure to precipitation 
or by deliquescence of deposited salts. These electrolytes could support microbial activity; 
however, there has not yet been any operating experience of MIC in atmospheric environments 
where stainless steel surfaces are only intermittently wetted. Due to the absence of any operating 
experience of MIC damage of stainless steel under atmospheric conditions, MIC is not considered 
to be credible for the NAC-MPC System, and therefore, aging management is not required during 
the 40-year period of extended operation. 

3.2.1.2.5 Stress-Corrosion Cracking (SCC) 

sec is the cracking of a metal produced by the combined action of corrosion and tensile stress 
and is highly chemical specific [3.9.93; 3.9.92]. Austenitic stainless steels Type 304 and 304L 
are susceptible to sec, under specific environmental conditions, and this susceptibility increases 
when the material is sensitized [3.9.19]. In the welded condition, the heat-affected zone, which is 
a thin band located adjacent to the weld, can be sensitized by the precipitation of carbides that 
extract chromium out of the metal matrix. 

The Electric Power Research Institute [3.9.65; 3.9.64] and the Nuclear Decommissioning Authority 
in the United Kingdom [3.9.128] published review reports on sec of stainless steel. More 
recently, the NRC released Information Notice (IN) 2012-20, "Potential for Chloride-Induced Stress 
Corrosion Cracking of Austenitic Stainless Steel and Maintenance of Dry Cask Storage Systems" 
[3.9.121]. IN 2012-20 describes several incidents in commercial nuclear power plants where SCC 
of austenitic stainless-steel components was attributed to atmospheric chloride exposure. These 
events involved components such as emergency core cooling system piping, SNF pool cooling 
lines, and outdoor tanks. Additionally, IN 2012-20 notes that chlorides may be present in the 
atmosphere, not only in marine environments but also near cooling towers, salted roads, or other 
locations. The susceptibility of austenitic stainless steels to SCC tends to increase as the chloride 
concentration in the solution increases, but the level of chloride required to produce SCC is very 

low and is dependent on the type of chloride salts present. The material is more resistant to SCC 

in NaCl solutions but cracks readily in MgCl2 solutions [3.9.83]. Increased temperature and the 
presence of oxygen tend to aggravate chloride-induced sec. 

Stainless Steel Subcomponents Exposed to Sheltered Environments 

The potential to form electrolytes for NAC-MPC System stainless steel subcomponents exposed 
to sheltered environments is present by deliquescence of deposited salts. These electrolytes 
could be conducive to sec of stainless steel. sec also requires the presence of a tensile stress, 
which commonly exists at welds originating from fabrication processes. 

Stresses well below yield can cause SCC and the required stress for SCC initiation decreases as 
chloride concentration and temperature increase [3.9.76]. sec tests were performed with Type 
304L C-ring specimens strained to 0.4 or 1.5 percent [3.9.19]. At the strain of 0.4 percent, the 
stress on the C-ring specimen was approximately equal to the material yield stress. SCC initiation 
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was observed on specimens deposited with 1 or 10 grams/square meters (g/m2) [0.003 or 0.03 
ounces/square foot (oz/ft2)] of simulated sea salt at both strain levels. Constant load tensile tests 
were performed on Type 304 between 0.5 and 1. 75 times the material yield stress [3.9.11 O]. 
Surface chloride concentration was estimated to exceed 1 O g/m2 [0.03 oz/ft2], while test conditions 
were 80°C [176°F] at 35 percent relative humidity. Specimens failed at the stress level of 0.5 times 
the yield stress. 

The stainless steel TSC weldment (shell and baseplate) and structural/closure lid are welded as 
an assembly in the NAC-MPC System. Research [3.9.76] has concluded that the driving stress for 
sec of the welded canister is expected to be weld residual stress, considering that the applied 
stresses are low and residual compressive stresses are believed to be present on the shell outer 
diameter due to rolling. The referenced calculations indicate that residual stresses parallel to the 
weld are tensile through-wall and significantly above the original yield strength of the base metal, 
while those transverse to the weld are either compressive along the outer TSC surface or slightly 
tensile on the outer diameter but compressive along the midwall. Based on these calculated 
residual weld stresses, it was concluded that through-wall sec is most likely to occur transverse 
to the weld direction. Weld residual stress modeling conducted by the NRG [3.9.120] also indicates 
that through-wall tensile stresses of sufficient magnitude to support SCC are likely to exist in the 
weld heat-affected zone. 

•• 

Because sufficient weld residual stresses and more susceptible material conditions are present 
near the welds, and aqueous electrolytes conducive to sec are present in a sheltered 
environment, the potential for sec of the welds in the TSC weldment and structural lid is present • 1 

in the 40-year timeframe of the period of extended operation. Additionally, the sec initiation times 
are relatively short [3.9.129] with reported crack growth rates of austenitic stainless steels at the 
weld heat-affected zones ranging from 0.1 mm/yr. [3.9 mils/yr.] to 0.67 mm/yr. [26.1 mils/yr.]). As 
a result, through-wall penetration could occur during the 40-year timeframe of the period of 
extended operation. This is consistent with the observation of outer-diameter-initiated through-
wall SCC in stainless steel piping after 20 to 30 years of exposure in marine environments. As 
such, atmospheric sec of stainless steel subcomponents with welds exposed to sheltered air is 
considered to be credible for the NAC-M PC System, and therefore, aging management is required 
during the 40-year timeframe of the period of extended operation. The AMP proposed for SCC 
monitoring is contained in the TSC Localized Corrosion and SCC AMP as discussed in Section 
3.4. 

Stainless Steel Subcomponents Exposed to Helium and Fully Encased (Steel) Environments 

Because of the lack of halides and the small amount of water in helium and fully encased (steel), 
environments, SCC of stainless steel is not considered to be credible in these environments. 
Therefore, aging management of stainless steel subcomponents exposed to helium and fully 
encased environments is not required during the 40-year timeframe of the period of extended 
operation. 
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3.2.1.2.6 

The NAC-MPC System TSC is fabricated from 300 series stainless steels with some basket 
structural components fabricated from precipitation hardened stainless steels. The impact of 
creep on the TSC and basket SSCs will focus on the austenitic stainless steels as they have the 
lowest melting point and minimum creep temperature. Austenitic stainless steels have a melting 
point of 1,698 K (1,425°C [2,597°F]) and temperatures of at least 679 K (406°C [763°F]) are 
required to initiate creep in these steel components. 

Stainless Steel Subcomponents Exposed to Helium 

The highest temperatures within the NAC-MPC System TSC and fuel basket are at locations close 
to the fuel rods where the environment is helium. The maximum allowable temperature of fuel 
cladding is limited to 400°C [752°F] at the beginning of storage per ISG-11. This cladding 
temperature is expected to decrease to around 266°C [510°F] after 20 years and to approximately 
127°C [261 °F] after 60 years. These estimates depend on many factors, such as the initial heat 
load of the SNF. Because the fuel rods are the only heat source within the canister, these 
temperatures provide upper temperature limits for all subcomponents within the TSC. It is 
apparent from these temperatures that subcomponents within the canister will not reach the 406°C 
[763°F] minimum temperature that is required for significant creep to occur in austenitic stainless 
steels. 

Similarly, significant creep would also not be expected to occur in the other classes of stainless 
steel such as the 17-4 PH structural support disks of the basket, which has a higher minimum 
creep temperature. Hence, creep of TSC stainless steel internals exposed to helium is not 
credible in the NAC-MPC System, and therefore, aging management is not required during the 
40-year period of extended operation. 

Stainless Steel Subcomponents Exposed to Sheltered and Fully Encased (Steel) Environments 

Because NAC-MPC System stainless steel TSC subcomponents exposed to sheltered and 
encased environments (e.g., TSC shell weldment, volumes between shield lid and structural lid) 
experience significantly lower temperatures than those experienced by the internal 
subcomponents, creep of these stainless-steel subcomponents is not considered to be credible, 
and therefore, aging management is not required during the 40-year period of extended operation. 

3.2.1.2.7 Fatigue 

Spent fuel storage in a NAC-MPC System is a static application and cyclic loading by a purely 
mechanical means is largely limited to cyclic loads due to thermal effects, such as those caused 
by daily and seasonal fluctuations in the temperature of the external environment. 

The potential for fatigue in the NAC-MPC System TSC and fuel baskets were initially analyzed in 
the FSAR in accordance with the rules of the ASME Code, Section Ill, Division 1, Subsection NB 
and NG, respectively. A TLAA has been prepared as discussed in Section 3.3 to support a 
determination that fatigue will not challenge ITS functions of the NAC-MPC System TSC SSC 
subcomponents in the 40-year period of extended operation . 
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3.2.1.2.8 Thermal Aging 

The microstructures of the NAC-MPC System TSC and fuel basket assembly stainless steel 
components will change, given sufficient time at temperature, and these changes may alter the 
material's strength and fracture toughness. This process is commonly called thermal aging. For 
stainless steel subcomponents, the thermal aging process differs for welded and non-welded 
subcomponents. 

Welded Stainless Steel Subcomponents Exposed to Helium 

The ferrite present in austenitic stainless-steel welds can transform by spinodal decomposition to 
form Fe-rich alpha and Cr-rich alpha prime phases, and further aging can produce an intermetallic 
G-phase. The spinodal decomposition and the formation of the intermetallic G-phase takes place 
during extended exposure to temperatures between 300 and 400°C [572 and 752°F] [3.9.28; 
3.9.50]. The maximum expected temperature of fuel cladding has been estimated to be 400°C 
[752°F] at the beginning of storage [3.9.94]. This cladding temperature is expected to decrease 
to around 266°C [510°F] after 20 years and to approximately 127°C [261 °F] after 60 years. Based 
on these temperature estimates, subcomponents located inside the canister and near .the fuel 
could be above the 300°C [572°F] minimum temperature required for these phase changes. 
Because the phase transformations take place only within the ferrite phase, they increase the 
hardness and reduce the toughness of the ferrite phase but do not alter the mechanical properties 
of the austenite phase. Hence, the degree of embrittlement of a weld will depend on many factors, 
including the amount and distribution of ferrite present in the weld and the time spent within the 
300 to 400°C [572 and 752° F] temperature range. 

In the NAC-MPC System fuel basket assembly, the only welded components close to the fuel 
assemblies are the fuel tubes and the fuel tube cladding, and Maine Yankee site-specific 
damaged fuel cans. NUREG/CR--6428, "Effects of Thermal Aging on Fracture Toughness and 
Charpy-lmpact Strength of Stainless Steel Pipe Welds," concluded that thermal aging produced 
moderate decreases (no more than 25 percent) in the upper shelf Charpy impact energy and 
relatively small decreases in the fracture toughness of a wide range of austenitic welds. Although 
the phase changes associated with thermal embrittlement of austenitic stainless-steel welds could 
take place in subcomponents near the fuel within the 60-year timeframe, the minor reductions in 
fracture toughness that would be produced in the weld indicate that this is not a credible aging 
mechanism for subcomponents in proximity to the fuel rods, and therefore, aging management is 
not required for the 40-year period of extended operation. 

In the NAC-MPC System TSC, the other welded components exposed to the helium environment 
is the TSC shell weldment, shield support ring and shield lid. These components are located at 
the periphery of the fuel basket and experience temperatures significantly below 300°C, which is 
the minimum temperature for embrittling phase changes. Due to these lower temperatures, 
thermal aging will not produce any degradation in these subcomponents, and therefore, aging 
management is not required during the 40-year timeframe of the period of extended operation . 
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Nonwelded Stainless Steel Subcomponents Exposed to Helium 

Because the phase changes described previously occur only within the ferrite-containing, heat
affected zone of a weld, embrittlement will not occur in nonwelded NAC-MPC System TSC fuel 
basket austenitic stainless-steel subcomponents. The only significant thermal aging possible in 
nonwelded austenitic stainless steels would be a decrease in strength due to a decrease in 
dislocation density, recrystallization, and an increase in grain size. These processes occur during 
annealing at temperatures above 1,000°C [1,832°F]. For the 17-4 PH stainless steel structural 
support disks, the maximum long-term storage temperature at full design heat load is 538°F 
(average temperature is 358°F) per the FSAR [3.9.1.a - 3.9.1.m], which is well below the ASME 
Code, Section II, Appendix D allowable temperature of 650°F for this material. Thus, thermal aging 
of nonwelded stainless steel, including 17-4 PH stainless steel structural disks, is not credible, 
and therefore, aging management is not required during the 40-year period of extended operation. 

Welded Stainless Steel Subcomponents Exposed to Sheltered and Encased (Steel) 
Environments 

Because the peak temperatures for NAC-MPC System TSC stainless steel subcomponents 
exposed to sheltered and fully encased steel environments are below the temperature required 
for the phase changes associated with thermal embrittlement of austenitic stainless- steel welds, 
thermal aging is not considered to be credible for these subcomponents, and therefore, aging 
management is not required during the 40-year period of extended operation . 

3.2.1.2.9 Radiation Embrittlement 

Embrittlement of metals may occur under exposure to neutron radiation. Depending on the 
neutron fluence, radiation can cause changes in stainless steel mechanical properties, such as 
loss of ductility, fracture toughness, and resistance to cracking. 

The neutron fluence that the NAC-MPC System TSC and fuel basket components are exposed to 
are five to seven orders of magnitude below the level identified by the NRC [3.9.4] that would 
degrade the mechanical properties of the TSC stainless steel components. As such, radiation 
embrittlement of stainless steel exposed to any environments is not credible. 

3.2.1.2.10 Stress Relaxation 

In the NAC-MPC System, stainless steel bolts are used to secure the VCC lid to the VCC following 
TSC loading operations in the air-outdoor environment. The loss of initial applied stress in 
austenitic stainless-steel bolting due to stress relaxation is negligible at temperatures below 300°C 
[572°F]. The temperature is significantly below these temperatures at the VCC lid bolt locations, 
and therefore, stress relaxation of the VCC lid stainless steel bolts is not considered to be credible. 
Therefore, aging management for stress relaxation of the VCC lid bolts is not required during the 
40-year period of extended operation . 
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3.2.1.2.11 

There are no NAC-MPC System stainless steel components that slide against each other during 
normal loading and storage operations, and therefore, aging management is not required during 
the 40-year period of extended operation. 

3.2.1.3 Aluminum Alloys 

In the NAC-MPC System, SB209 6061-T651 aluminum alloy is used in the TSC fuel basket 
assembly as heat transfer disks, and the heat transfer disks provide an ITS function to transmit 
the decay heat from the SNF to the TSC shell. The heat transfer disks do not provide a structural 
ITS function for the basket assembly. These are the only aluminum ITS components included in 
the NAC-MPC System design. 

3.2.1.3.1 General Corrosion 

General corrosion, also known as uniform corrosion, proceeds at approximately the same rate 
over a metal surface. Freely exposed aluminum surfaces in contact with moist air or water are 
subject to general corrosion. The corrosion rate depends on solution composition, pH, and 
temperature. The corrosion rate of aluminum is normally controlled by the formation of a passive 
film of A'203 at the metal and water interface. 

Aluminum Subcomponents Exposed to Helium 

• 

Following vacuum drying of the NAC-MPC System TSC, there is very little residual water in the • 
cantier internal environment. Assuming a residual water content of 1 liter (L) [0.26 gallon (gal)], 
Jung et al. [3.9.94] calculated that oxidation of all aluminum in the basket assembly is limited to 
just 0.54 g [0.019 oz.], which is equivalent to a 20- or 2-µm (0. 79 or 0.079-mils] - thick layer of 
aluminum over a surface area of 100 or 1,000 cm2 [15.5 or 155 in.2]. In the NAC-MPC System 
fuel baskets, the total surface area for the 0.5-inch-thick heat transfer disks is > 25,000 in2. As a 
result, sufficient general corrosion to challenge the SSC heat transfer ITS functions of the aluminum 
disks is not credible, and therefore, aging management is not required during the 40-year period 
of extended operation in a helium environment. 

3.2.1.3.2 Pitting and Crevice Corrosion 

Pitting corrosion is a localized form of corrosion that is confined to a point or small area of a metal 
surface and crevice corrosion occurs in a wetted environment when a crevice exists that allows a 
corrosive environment to develop in a component. Aluminum and its alloys form a passive film on 
the surface. Localized corrosion in the form of pitting or crevice corrosion could occur for these 
passive aluminum materials, especially in the presence of halides. 

Aluminum Subcomponents Exposed to Helium 

Pitting and crevice corrosion of aluminum is not considered to be credible in a helium environment 
because of the lack of moisture and halides in the helium environment within the NAC-MPC 
System TSC. Therefore, aging management of pitting and crevice corrosion is not required for 
aluminum exposed to a helium environment during the 40-year period of extended operation. • 
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3.2.1.3.3 Galvanic Corrosion 

Galvanic corrosion occurs when two dissimilar metals or conductive materials are in physical 

contact in the presence of a conducting solution [3.9.37; 3.9.84]. In NAC-MPC System TSC basket 

assemblies, galvanic coupling may exist between aluminum and stainless-steel assembly 

components. 

Aluminum Subcomponents Exposed to Helium 

There is very little residual water within a NAC-MPC System TSC following drying. Assuming a 

residual water content of 1 L [0.26 gal], a loss of heat transfer disk material thickness due to 

material thinning from oxidation is a very small fraction of the aluminum used inside the system. 

In conclusion, loss of material due to galvanic corrosion in helium environments is not considered 

to be credible, and therefore, aging management is not required during the 40-year period of 

extended operation. 

3.2.1.3.4 Microbiologically Influenced Corrosion (MIC) 

MIC is corrosion caused or promoted by the metabolic activity of microorganisms [3.9.58]. 

Microorganisms can live in many environments, such as water, soil, and air, where aerobic 

bacteria (e.g., iron-manganese oxidizing bacteria, sulfur/sulfide oxidizing bacteria, methane 

producers, organic acid-producing bacteria), fungi, and algae can develop . 

Aluminum Subcomponents Exposed to a Helium Environment 

Because of the limited amount of water and nutrients in the helium environment within the NAC

MPC System TSC, MIC of aluminum is not credible for the 40-year period of extended operation, 

and therefore, aging management is not required. 

3.2.1.3.5 

Thermal activation is insufficient to produce significant creep at temperatures below 0.4Tm, where 

Tm is the melting point of the metal in Kelvin [3.9.46]. With melting points of 911 to 930 K (638 to 

657°C [1, 180 to 1,215°F]), temperatures of at least 364 to 372 K (91 to 99° C [196 to 210°F]) are 

required to initiate significant creep in aluminum. These temperatures are consistent with Sindelar 

et al. [3.9.142], which indicates that creep in aluminum is possible at temperatures greater than 

100°C [212°F]. Microstructure also plays a significant role in a metal's resistance to creep. Hence, 

while this 100°C [212°F] minimum temperature for creep is representative for pure aluminum, 

creep in precipitation hardened aluminum alloys as used in the NAC-MPC System basket 

assemblies do not become significant until about 200°C [392°F] [3.9.140]. Additionally, at 

temperatures near these threshold values, high stresses are required to produce creep. High 

stresses do not exist in the fuel basket non-structural aluminum heat transfer disks, which provide 
for heat transfer of fuel decay heat as their primary ITS function. 
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Aluminum Subcomponents Exposed to Helium 

The highest temperatures within the NAC-MPC System TSC are at locations close to the fuel rods 
where the environment is helium. The maximum allowable temperature offuel cladding has been 
established to be 400°C [752°F] at the beginning of storage in accordance with ISG-11 [3.9.1 O]. 
This cladding temperature is expected to decrease to below 266°C [510°F] after 20 years and to 
below 127°C [261 °F] after 60 years for TSCs loaded with design basis SNF decay heat load. The 
maximum long-term storage temperature of the aluminum heat transfer disks at full design heat 
load is 534°F (average temperature is 346°F) per the FSAR [3.9.1.a - 3.9.1.m]. Because the fuel 
rods are the only heat source within the TSC, these temperatures provide upper temperature limits 
for all subcomponents. It is apparent from these temperatures that subcomponents within the 
TSC could be exposed to temperatures above the minimum creep temperatures for aluminum 
during at least the first 40 years. Subcomponents such as the NAC-MPC System fuel basket heat 
transfer disks that do not serve a structural function are not expected to be under loads other than 
their own weight, and the disks weight is supported by the fuel basket's six or eight tie rods. Due 
to the minimal applied loads, creep of non-structural heat transfer disks will not produce significant 
damage to affect their ITS function during the 40-year period of extended operation and therefore, 
aging management is not required. 

3.2.1.3.6 Fatigue 

The NAC-MPC System storage operation is a static application. However, the aluminum fuel 
basket heat transfer disks could experience cyclic loads due to thermal effects, such as those 
caused by daily and seasonal fluctuations in the temperature of the external environment. 

Due to the minimal applied loading conditions on the disks and limited cyclic thermal loads as the 
decay heat of the fuel continues to reduce over time, fatigue of the non-structural heat transfer 
disks will not produce significant damage to affect their ITS function during the 40-year period of 
extended operation, and therefore, aging management is not required. 

3.2.1.3.7 Thermal Aging 

The microstructures of many aluminum alloys will change, given sufficient time at temperature. 
This process is commonly called thermal aging. The effect of the thermal aging on mechanical 
properties will depend on the time at temperature and the microstructure and chemical 
composition of the aluminum components. In the NAC-MPC System SB209 6061-T651 aluminum 
alloy is used in the TSC fuel baskets to transfer heat. 

Aluminum Subcomponents Exposed to Helium 

The 6061-T651 aluminum alloy of the heat transfer disks is a precipitation-hardened alloy. The 
precipitation treatment is performed between 163° C and 204° C [325°F and 399°F]. The 
maximum allowable temperature of fuel cladding for the NAC-MPC System is< 400°C [752°F] at 
the beginning of storage per ISG-11. This cladding temperature is expected to decrease to around 
266°C [510°F] after 20 years and to approximately 127°C [261 °F] after 60 years. It is apparent 
from these temperatures that the 6061 aluminum alloys may experience significant averaging at a 
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higher temperature than that for precipitation treatment, leading to loss of strength. This annealing 

will reduce strength, which could be significant for subcomponents that serve a structural function. 

As the NAC-MPC System aluminum disks are not structural components, thermal aging of the 

non-structural heat transfer disks is not expected to be an issue during the 40-year period of 

extended operation, and therefore, aging management is not required. 

3.2.1.3.8 Radiation Embrittlement 

Embrittlement of metals may occur under exposure to neutron radiation. Depending on the 

neutron fluence, radiation can cause changes in mechanical properties, such as loss of ductility, 

fracture toughness, and resistance to cracking. 

Alexander [3.9.28] showed that irradiation at 1022 n/cm2 [6.5 x 1022 n/in. 2] simulating reactor 

conditions affected the mechanical properties of aluminum alloy 6061-T651. However, these 

radiation levels are five to seven orders of magnitude higher than the fluence after dry storage for 

60 years, based on the typical neutron flux of 104-106 n/cm 2-s [6.5 x 104 - 6.5 x 106 n/in. 2-s] 

during dry storage [3.9.142]. Furthermore, the flux of neutrons within the NAC-MPC System TSC 

decreases with storage time. The low dose and the decrease of neutron flux with time will limit 

the radiation effects. 

Some results from radiation testing of aluminum-based neutron poisons are reported in the 

literature [3.9.61]. Gamma, thermal neutron, and fast neutron radiation testing of an aluminum

based laminate composite in water for 9 years and exposed to up to 7 x 1011 rad gamma, 3.6 x 

1018 n/cm2 [2.2 x 1019 n/in.2] fast neutron fluence, and 2.7 x 1019 n/cm2 [1.7 x 1020 n/in.2] thermal 

neutron fluence showed no change in ultimate strength and no other signs of physical deterioration 

except for severe oxidation because of the presence of water. Also, radiation testing of an 

aluminum-based, sintered composite subjected to up to 1.5 x 1020 n/cm2 [9. 7 x 1020 n/ in. 2] fast 

neutron fluence and a maximum of 3.8 x 1011 rad gamma exposure showed little change in the 

yield strength and ultimate strength [3.9.61]. Finally, neutron radiation of borated aluminum to 

fluences of 1017 n/cm2 [6.5 x 1017 n/ in.2] showed no dimensional change or radiation damage 

[3.9.61]. These test conditions are expected to be more severe than those experienced by 

aluminum alloys in the extended storage application [3.9.61]. Thus, radiation embrittlement of 

aluminum heat transfer disks exposed to any environments is expected to be insignificant, and 

therefore, aging management is not required during the 60-year timeframe. 

3.2.1.4 Lead 

Lead is used as gamma radiation shielding in the NAC-MPC System TFR where the lead is fully 

encased in steel shells and thus it is not exposed to water or atmospheric contaminants. Lead is 

well known to be very resistant to corrosion in a variety of environments. Because there are no 

credible aging mechanisms that could challenge the ability of lead to perform its shielding 

functions, aging management of this material is not required during the 40-year period of extended 

operation. 
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3.2.2 Neutron Shielding Materials 

Neutron shielding typically is provided by either borated or non-borated polymeric, or cementitious 
materials. Hydrogen and oxygen reduce the energy of the neutrons such that the neutrons are 
more effectively absorbed by the boron. In the NAC-MPC System both polymeric (NS-4-FR) and 
cementitious (NS-3) materials may be used. The NS-4-FR is provided with 0.61 % of B4C in the 
shielding mixture 

The degradation and possible relocation of shielding materials is mitigated by encasing or 
reinforcing materials as is the case for the NAC-MPC System. In the NAC-MPC System, the NS-
4-FR shielding provided for the TFR is fully encased (poured in place) between the inner and outer 
steel shells and lead brick layer of the transfer cask body assembly. The NS-4-FR and NS-3 
materials utilized in the NAC-MPC System VCC shield plugs are also fully encased in a fully 
encased steel plate structure. 

A set of known aging mechanisms with the potential to affect the performance of shielding 
materials has been identified from reviews of a range of information as detailed in the MAPS report 
[3.9.4]. Sources of the information include gap assessments for dry cask storage systems, 
relevant technical literature, and operating experience from nuclear applications [3.9.20; 3.9.14; 
3.9.51; 3.9.85; 3.9.142; 3.9.129; 3.9.8]. These mechanisms, which are induced by thermal and 
irradiation conditions, include boron depletion, thermal aging, and radiation embrittlement are 
discussed below. 

3.2.2.1 Boron Depletion (Borated Materials) 

The boron concentration in the neutron shields decreases as boron atoms in the borated materials 
absorb neutrons. Boron-10 nuclei capture neutrons, yielding excited boron-11 nuclei, which in 
turn decay into high-energy alpha particles and lithium-? nuclei. The neutron shielding material 
will lose one boron-1 O atom per such a reaction. Significant depletion of boron-10 atoms may 
occur over time if the shielding material is exposed to sufficient neutron fluence. 

A TLAA has been prepared to document the neutron shielding performance of the NAC-MPC 
System due to boron depletion of the NS-4-FR B4C during the 40-year period of extended 
operation as described in Section 3.3. 

3.2.2.2 Thermal Aging 

Polymers may be susceptible to heat-induced changes to material properties and configuration 
due to several mechanisms. At elevated temperatures, the long chain backbone of a polymer can 
undergo molecular scission (breaking) and cross linking. Also, gaseous products may be formed, 
including H2, CH4, and CO2. These reactions may cause embrittlement, shrinkage, decomposition, 
and changes in physical configuration (e.g., loss of hydrogen or water) [3.9.352; 3.9.164]. 
Shrinkage and embrittlement can locally displace shielding material and potentially diminish 
shielding effectiveness, although this may be mitigated in part by reinforcement materials within 
the polymer matrix and the support provided by the encasing metal. Because many polymers are 
known to degrade at elevated temperatures, thermal aging for polymer-based neutron-shielding 
materials is a credible aging mechanism. 
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Therefore, a TLAA has been prepared as discussed in Section 3.3 to evaluate the performance of 
the NS-4-FR in the NAC-MPC System TFR and VCC shield plug installations based on maximum 
temperatures during operations versus historic thermal testing results to show the continued 
performance of their important to safety shielding functions during the 40-year period of extended 
operation. 

The cementitious SISCO NS-3 shielding material is used in some of the NAC-MPC System VCC 
shield plugs as an option in place of the NS-4-FR. There is a potential of NS-3 experiencing some 
loss of hydrogen (neutron moderator) when exposed to elevated temperatures. However, the 
material is subjected to only moderate temperature during storage operations. The maximum NS-
3 temperature for the NAC-MPC System design basis decay heat load of 17.5 kW is 160°F. During 
the storage period, the temperatures will continue to decrease as the decay heat of the fuel is 
reduced with time. As a result, thermal aging of the NS-3 shielding material is not considered to 
be a credible aging mechanism in the VCC shield plug and therefore, aging management is not 
required during the 40-year period of extended operation. 

3.2.2.3 Radiation Embrittlement 

Like the thermal aging mechanism discussed above, radiation can alter polymer structures by 
molecular scission and cross linking to reduce ductility, fracture toughness, and resistance to 
cracking [3.9.163; 3.9.162]. For example, the threshold for radiation embrittlement has been found 
to be about 106 rad for polyethylene and significantly lower for other polymers, such as 
polytetrafluoroethylene [3.9.7]. Depending on the dry cask storage system design and the specific 
SNF, this dose can be reached in 10-100 years. Embrittlement can locally displace shielding 
material and potentially reduce shielding effectiveness, although this may be mitigated, in part, by 
the support provided by the encasing metal as is the case for the NAC-MPC System transfer cask 
neutron shielding and VCC shield plug neutron shielding. As a result, radiation embrittlement of 
polymer-based neutron-shielding materials is a credible aging mechanism during the 60-year 
timeframe. 

Therefore, NAC has prepared a TLAA to evaluate the continued ITS performance of the neutron 
shielding materials of the NAC-MPC System due to radiation embrittlement of the NS-4-FR and 
NS-3 in the VCC shield plug and the NS-4-FR of the transfer cask during the 40-year period of 
extended operation as described in Section 3.3. 

3.2.3 Neutron Poison Materials 

Subcriticality of the SNF in the NAC-MPC System is maintained, in part, by the placement of Baral® 
neutron absorbers, or poison plates, around the fuel assemblies. The Baral® plates are exposed 
to a helium environment in the TSC fuel basket, where temperature and radiation levels are high 
because of their proximity to the fuel assemblies. The TSC helium environment could also include 
small amounts of residual moisture left after the drying operations. 

A list of known aging mechanisms that have the potential to affect the performance of Baral® 
neutron poison plates was identified from reviews of a range of information sources, including gap 
assessments for dry storage systems, relevant technical literature, and operating experience from 
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nuclear and nonnuclear applications [3.9.20; 3.9.14; 3.9.51; 3.9.85; 3.9.142; 3.9.129]. These 
mechanisms, which are induced by various physicochemical, thermal-mechanical, and irradiation 
conditions, include general corrosion, galvanic corrosion, wet corrosion and blistering, creep, 
thermal aging, radiation embrittlement, and boron depletion. 

The laminate composite of Baral® consist of: (i) a core of uniformly distributed boron carbide and 
aluminum alloy particles; and (ii) a surface cladding of aluminum alloy on both sides of the core. 
Of the identified potential aging mechanisms for neutron poison plates listed above, wet corrosion 
and blistering are the only mechanisms considered to be credible for Baral®, because only this 
material has porosity that can trap water and initiate this mechanism. Detailed discussions of all 
aging mechanisms for Baral® are provided below. 

3.2.3.1 General Corrosion 

Because aluminum is present and used as an outer cladding (Boral®l), the degree of general 
corrosion is largely governed by the corrosion of aluminum. As discussed in Section 3.2.1.3.1 for 
NAC-MPC System aluminum heat transfer disks, aluminum forms a protective oxide film at 
temperatures below approximately 230°C [446°F]. Above this temperature, the protective film no 
longer forms if water or steam is present. As such, general corrosion of aluminum is possible if 
aluminum were exposed to moisture in the internal TSC helium environment. However, there is 
very little residual water in the TSC internal environment following drying. Assuming a residual 
water content of 1 L (0.26 gal), Jung et al. [3.9.94] calculated that oxidation of all aluminum in the 

• 

basket assembly is limited to 0.54 g (0.019 oz), which is equivalent to a 2-µm (0.079-mils)-thick • 
layer of aluminum over a surface area of 1,000 cm2 (155 in.2). Thus, the potential for material 
thinning from oxidation is a very small fraction of the aluminum Boral®poison materials used inside 
the NAC-MPC System. As a result, general corrosion is not considered to be credible, and 
therefore, aging management is not required during the 40-year period of extended operation. 

3.2.3.2 Galvanic Corrosion 

Galvanic corrosion occurs when two dissimilar metals or conductive materials are in physical 
contact in the presence of a conducting solution. The Baral® neutron poison materials used inside 
the NAC-MPC System TSC fuel basket can be in galvanic contact with stainless steel, where 
aluminum is less noble. 

As discussed above in the evaluation of general corrosion, there is very little residual water within 
the TSC following drying. Thus, there is a limited potential for the presence of a conducting 
solution that can support galvanic corrosion. As a result, loss of material due to galvanic corrosion 
is not considered to be credible, and therefore, aging management is not required during the 40-
year period of extended operation. 

3.2.3.3 Wet Corrosion and Blistering 

The core of aluminum-boron carbide laminate composites is not fully sintered and, as a result, can 
have a porosity of 1 to 8 percent with varying degrees of interconnectivity among pores. This may 
allow water ingress into the core, where the water can react with the aluminum to form aluminum 
oxide and hydrogen gas [3.9.61; 3.9.156]. Blistering has been observed in the Baral® cladding in • 
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wet and dry storage applications. Tests simulating the wetting and vacuum drying cycles during 
TSC closure operations show that Boral® can form blisters in the aluminum cladding because of 
water ingress through its exposed edges [3.9.157]. The blisters are characterized by a local area 
where the aluminum cladding separates from the underlying boron carbide-aluminum core, and 
the cladding is physically deformed outward. 

Although wet corrosion and blistering may occur, this aging mechanism has not been observed to 
reduce the neutron absorbing capability of Boral® in spent fuel pool surveillance coupons [3.9.61]. 
It is equally important to note that, because only a trace amount of water will be left in the TSC 
after vacuum drying and helium backfill, wet corrosion and blistering will be minimal in a dry TSC. 
Therefore, wet corrosion and blistering are not considered to be an aging mechanism requiring 
aging management, and therefore, aging management is not required for Boral® in the NAC-MPC 
System with respect to criticality safety during the 40-year period of extended operation. 

3.2.3.4 Boron Depletion 

Boron depletion refers to the loss of the capability of a material to absorb neutrons when the 
neutron fluence significantly consumes boron-10 atoms. Neutron poison plates typically contain 
1019 to 1021 boron-10 atoms/cm2 [6.5 x 1019 to 1021 boron-10 atoms/in.2] [3.9.61]. A neutron flux 
of 104-106 n/cm2-s [6.5 x 104 - 6.5 x 106 n/in.2-s] is typical for dry cask storage. Under a neutron 
flux, boron-10 nuclei capture neutrons, yielding excited Boron-11 nuclei, which, in turn, decay into 
high-energy alpha particles and lithium-? nuclei. In this nuclear reaction, one neutron would 
deplete one boron-10 atom. At typical levels of neutron flux and boron-10 concentration, the 
neutron dose after 60 years would deplete at most 0. 0002 percent of the available boron-1 O atoms. 
Using the highest expected neutron flux and the lowest boron-1 O concentration as a worst-case 
scenario, only 0.02 percent of the available boron-10 atoms would be depleted after 60 years, 
which is too small to challenge the criticality control function of the neutron poisons. As such, 
boron depletion for Baral® is not expected to result in significant changes in the criticality control 
function. As such, boron depletion is not considered to be credible, and therefore, aging 
management is not required during the 40-year period of extended operation. 

Although the above generic evaluation does not identify boron depletion as a significant aging 
mechanism, a TLAA has been prepared to document the criticality safety of the NAC-MPC System 
due to limited boron depletion of the Boral® during the 40-year period of extended operation as 
described in Section 3.3. 

3.2.3.5 Creep 

As discussed previously, significant creep occurs at temperatures above 0.4T m, where Tm is the 

melting point of the metal in Kelvin [3.9.46]. At these temperatures, plastic deformation or distortion 
can occur over long times, even under stresses that normally would not be considered enough to 
cause yielding of the material. Because aluminum is present as an external cladding in the neutron 
poison plates, and aluminum has a lower melting point than the other portions of the material 
microstructures (e.g., B4C), the creep behavior of poison materials is governed by the behavior of 

aluminum. Applying the 0.4T m rule, the critical creep temperature for aluminum is 100°c [212°F] . 
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The highest temperatures within the NAC-M PC System TSC are at locations close to the fuel rods. 
For example, the maximum allowable temperature of the cladding on the fuel rods in the NAC
M PC System has been calculated to be less than 400°C [752°F] at the beginning of the storage 
period in accordance with ISG-11. Cladding temperatures are expected to decrease to 
approximately 266°C [510°F] after 20 years and 127°C [261°F] after 60 years [3.9.94]. These 
estimates depend on many factors, such as the initial heat load of the SNF. It is apparent from 
these temperatures that subcomponents within the TSC could be exposed to temperatures above 
the minimum creep temperatures for aluminum during at least the first 40 years. 

Because temperatures within the NAC-MPC System TSC have the potential to exceed the 
minimum creep temperature of aluminum, it is necessary to consider the load applied to the 
subcomponent to determine whether significant creep deformation will occur, as well as the 
specific application to determine whether the creep affects safety. The NAC-MPC System fuel 

basket Baral® neutron poison plates do not serve a structural function and only support their own 

weight. In addition, the weight of the Baral® plates are also supported by the stainless-steel fuel 
tubes and stainless-steel sheathing. Due to the minimal applied loads and presence of adjacent 

supporting structures, the impact of creep on the criticality control function of the Baral® neutron 
poison plates in the NAC-MPC System is not considered to be credible, and therefore, aging 
management is not required during the 40-year period of extended operation. 

3.2.3.6 Thermal Aging 

Prolonged exposure to elevated temperatures can lead to a loss offracture toughness and ductility 
in some materials because of changes to their microstructure. Testing of aluminum-based neutron 
poison plates, however, has shown that these materials typically increase in ductility when they 
are aged at high temperatures. Material qualification tests performed on neutron poisons have 
demonstrated that microstructural changes induced by aging typically make the aluminum softer 
and more ductile as it is annealed, while the boride and carbide particulates are thermally stable 

at cask internal temperatures. 

Also, as discussed above for the creep mechanism, decreases in strength due to thermal aging 
are not expected to affect the criticality control function of the poison plates, because they typically 
do not serve a structural function and may be supported by adjacent structures. Consequently, 
thermal aging of NAC-MPC System neutron poison materials is not considered to be credible, and 
therefore, aging management is not required over the 40-year period of extended operation. 

3.2.3.7 Radiation Embrittlement 

As discussed previously, embrittlement of metals may occur under exposure to radiation. Neutron 
radiation (rather than gamma radiation) has the greatest potential to cause this phenomenon. 
Depending on the neutron fluence, radiation can cause changes in mechanical properties such as 
loss of ductility, fracture toughness, and resistance to cracking. Research has shown that pure 
aluminum had increased strength but decreased ductility after being irradiated to fast neutron 
fluences (energy greater than 0.1 MeV) in the range of 1 to 3 x 1022 n/cm2 [6.5 to 19.4 x 1022 n/in.2] 

from a research reactor for 8 years [3.9.68]. However, these radiation levels are five to seven 
orders of magnitude higher than the fluence after dry storage for 60 years, based on the typical 
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neutron flux of 104-106 n/cm2-s [6.5 x 104 - 6.5 x 106 n/in.2-s] in a spent fuel dry storage cask 
[3.9.142]. 

Gamma, thermal neutron, and fast neutron radiation testing of Baral® in water was performed for 
9 years [3.9.61]. With exposures of to up to 7 x 1011 rad of gamma, 3.6 x 1018 n/cm2 [2.3 x 1019 

n/in.2
] fast neutron fluence, and 2.7 x 1019 n/cm2 [1.7 x 1020 n/in.2] thermal neutron fluence, the 

specimen showed no change in ultimate strength and no other signs of physical deterioration, 
except for severe oxidation because of the presence of water. Also, radiation testing of a sintered 
composite subjected to up to 1.5 x 1020 n/cm2 [9. 7 x 1020 n/in. 2] fast neutron fluence and a 
maximum of 3.8 x 1011 rad gamma exposure showed little change in the yield strength and ultimate 
strength. These test conditions are more severe than those experienced by Baral® neutron poison 
in the extended NAC-MPC System application. Therefore, radiation embrittlement of and Baral® 
is not considered to be credible. Consequently, aging management of Baral® neutron poison in 
the MPC TSC fuel baskets is not required during the 40-year period of extended operation. 

3.2.4 Concrete Overpacks 

The concrete overpacks for the stored canister in the NAC-MPC System are identified as Vertical 
Concrete Casks (VCCs) and the VCCs include various structural subcomponents constructed of 
concrete and reinforcing steel. These subcomponents may be exposed to several environments, 
such as outdoor air or they may be sheltered or embedded in concrete. The environment also 
includes elevated temperatures due to heat released by the SNF and radiation, with dose rates 
depending on the SNF characteristics (e.g., burnup and age of fuel), exposure time, and location 
of the subcomponent. Potential aging mechanisms for the VCC subcomponents were identified 
from reviews of gap assessments of dry storage systems, relevant technical literature, American 
Concrete Institute (ACI) guides and reports, and operating experience from nuclear and 
nonnuclear applications. Additional mechanisms were identified during an NRC concrete expert 
panel workshop [3.9.232]. Thermal, mechanical, chemical, and irradiation-induced degradation 
mechanisms were identified as follows: 

• freeze and thaw 
• creep 
• reaction with aggregates 
• aggressive chemical attack 
• corrosion of reinforcing steel (also addressed in Section 3.2.1.1) 
• shrinkage 
• leaching of calcium hydroxide 
• radiation damage 
• fatigue 
• dehydration at high temperature 
• microbiological degradation 
• delayed ettringite formation 
• salt scaling 

Potential mechanisms were refined by considering the thermal, mechanical, chemical, and 
irradiation conditions specific to each subcomponent. This process eliminated several mechanisms 
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from consideration for some subcomponents in NAC-MPC System VCC AMR Tables 3.2-4, 3.2-
5, and 3.2-6. Structural steel subcomponents were also evaluated as documented in Section 
3.2.1.1. Potential aging mechanisms for each subcomponent material and the technical bases for 
those requiring aging management are included in the following sections. 

3.2.4.1 Concrete 

3.2.4.1.1 Freeze and Thaw 

Concretes Exposed to Outdoor Environments Above the Freeze Line 

Concretes that are nearly saturated with water can be damaged by repeated freezing and thawing 
cycles in environments with weathering indexes (i.e., the product of the average annual number 
of freezing cycle days and the average annual winter rainfall in inches) on the order of 100 day
in./yr. or greater. For environments with weathering indexes less than 100 day-in./yr. freeze and 
thaw degradation is not significant. Freeze and thaw damage has been observed in outdoor 
concrete structures in nuclear power plants [3.9.13; 3.9.21]. Because water expands when 
freezing, fully or mostly saturated concrete will experience internal stresses from the expanding 
ice, which can cause concrete cracking or scaling when pressures exceed the concrete tensile 
strength [3.9.171; 3.9.243; 3.9.221; 3.9.248; 3.9.200]. The degradation mode would initiate at the 
outer concrete surface of the concrete cask system exposed to outdoor environments, primarily at 
horizontal surfaces where water ponding can occur. 

• 

Operating experience has identified freeze and thaw damage in the roofs of NUHOMS concrete • 
storage modules at the Three Mile Island Unit 2 (TMl-2) and the Millstone independent spent fuel 
storage installation (ISFSI) [3.9.21]. It is expected that freeze and thaw cycle damage would be 
observed. Therefore, freeze and thaw damage is considered credible in concrete exposed to 
outdoor environments above the freeze line, and aging management is required during the 40-
year period of extended operation. The applicable AMP proposed for the potential impacts of 
freeze/thaw is the Reinforced Vertical Concrete Cask (VCC) Structures AMP as discussed in 
Section 3.4. 

Concretes Exposed to Sheltered Environments Under the Freeze Line 

Freeze and thaw degradation of concrete exposed to sheltered environments with low water 
availability is not considered credible. The NAC-MPC System does not have exposed concrete in 
a sheltered environment, and therefore, aging management of concrete of the NAC-MPC System 
in a sheltered environment for freeze and thaw degradation is not required. 

3.2.4.1.2 

Creep in concrete is the time-dependent deformation resulting from sustained load [3.9.267]. 
Cement paste in concrete exhibits creep due to its porous structure and a large internal surface 
area that is sensitive to water movements. Creep manifests as cracking on the concrete outer 
surfaces and causes redistributions of internal forces. Factors affecting creep are concrete 
constituents (composition and fineness of the cement; admixtures; and size, grading, and mineral 
content of aggregates), water content and water-cement ratio, curing temperature, relative 
humidity, concrete age at loading, duration and magnitude of loading, surface-volume ratio, and 
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slump [3.9.267; 3.9.231]. However, the most important parameter controlling creep is concrete 
sustained loading. Creep increases with increasing load and temperature [3.9.222]. However, 
the creep rate decreases exponentially with time [3.9.192; 3.9.20; 3.9.267]. In summary, in the 
case of a given concrete mix design, concrete creep is generally understood to be a phenomenon 
that would affect concrete structures early in the service life under sustained loading. Thus, the 
age of concrete and the magnitude and duration of sustained loading are the primary factors that 
determine the magnitude of the creep of concrete [3.9.231]. For example, if a sustained load is 

applied on 2-year-old and 40-year-old concrete, the 2-year-old concrete will have significantly more 
creep. Also, the creep in concrete could largely be mitigated by proper design practices, in 

accordance with ACI 318-05 [3.9.173] or ACI 349-06 [3.9.172]. Furthermore, creep-induced 

concrete cracks are not generally large enough to reduce the compressive strength of concrete, 

cause deterioration of concrete, or cause exposure of reinforcing steel to the environment. In a 
NAC-MPC System, the initial sustained load is low, and no significant change of load is expected 

during the 40-year timeframe beyond initial licensing. Thus, creep is not considered credible for 

any environment, and aging management is not required for the NAC-MPC System during the 
40-year period of extended operation. 

3.2.4.1.3 Reaction with Aggregates 

The two most common alkali-aggregate reactions are alkali-silica reaction (ASR) and alkali
carbonate reaction, with ASR being the most common and damaging. ASR is a chemical reaction 
between hydroxyl ions (present in the alkaline cement pore solution) and reactive forms of silica 
present in some aggregates (e.g., opal, chert, chalcedony, tridymide, cristabolite, strained quartz). 

An aggregate that presents a large surface area for reaction (i.e., amorphous, glassy) is 
susceptible to ASR [3.9.245]. The resulting chemical reaction produces an alkali-silica gel that 

swells with the absorption of moisture, exerting expansive pressures within the concrete [3.9.202]. 
ASR damage in the concrete manifests as a characteristic map cracking on the concrete surface 
[3.9.168]. The internal damage results in the degradation of concrete mechanical properties, and 

in severe cases, the expansion can result in undesirable dimensional changes. In reinforced 

concrete, cracks tend to align parallel to the direction of maximum restraint and rarely progress 

below the level of the reinforcement. In general, ASR is a slow degradation mechanism that can 

cause serviceability issues and may exacerbate other deterioration mechanisms. 

The requisite conditions for initiation and propagation of ASR include (i) a sufficiently high alkali 
content of the cement (or alkali from other sources, such as deicing salts, seawater, and 

groundwater), (ii) a reactive aggregate, and (iii) available moisture, generally accepted to be 

relative humidity greater than 80 percent [3.9.239; 3.9.255]. Studies have shown that ASR 
increases proportionally to the cement content, alkali content greater than 0.6 percent can 
accelerate ASR, high calcium oxide content can promote ASR, and the use of various types of 
admixtures in certain doses can mitigate ASR [3.9.168; 3.9.189]. At higher concentrations of alkali 
hydroxides, even the more stable forms of silica are susceptible to ASR attack [3.9.271 ]. Repeated 
cycles of wetting and drying can accelerate ASR [3.9.17 4]. As a result, it is desirable to minimize 

both available moisture and wet-dry cycles by providing good drainage. Moreover, concretes 
exposed to warm environments are more susceptible to ASR than those exposed to colder 
environments [3.9.240]. 
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As mentioned earlier, ASR is generally a slow degradation mechanism. ASR may take from 3 to 
more than 25 years to develop in concrete structures, depending on the nature (reactivity level) of 
the aggregates, the moisture and temperature conditions to which the structures are exposed, 
and the concrete alkali content [3.9.258]. The delay in exhibiting deterioration indicates that there 
may be less reactive forms of silica that can eventually cause deterioration [3.9.225]. Recent 
operating experience has revealed degradation of the concrete in the Seabrook reactor 
containment as a result of ASR [3.9.142]. The concrete used at the Seabrook plant passed all 
industry standard ASR screening tests [3.9.184; 3.9.182] at the time of construction. However, 
ASR-induced degradation was identified in August 2010. In addition, ASR screening tests are not 
conducted on each aggregate source but rather in select batches, which increases the risk for use 
of aggregates of different reactivities when procured from different sources. Due to the 
uncertainties in screening tests that can effectively be used to eliminate the potential for ASR and 
previous ASR operating experience at a nuclear facility, the aging mechanism is considered 
credible in concrete exposed to any environment with available moisture, and therefore, aging 
management of the NAC-MPC System is required during the 40-year period of extended 
operation. The applicable AMP proposed for the potential impacts of reactions to aggregates is 
the Reinforced VCC Structures AMP as discussed in Section 3.4. 

3.2.4.1.4 Aggressive Chemical Attack 

The intrusion of aggressive ions or acids into the pore network of the concrete can cause various 
degradation phenomena. The aggressive chemical attack typically originates from an external 

• 

source of sulfate or magnesium ions as well as acidic environmental conditions. Depending on • 
the type of aggressive chemical, the degradation of concrete can manifest in the form of cracking, 
loss of strength, concrete spalling and scaling, and reduction in concrete pH. 

Concretes Exposed to Outdoor Environments 

1) External Sulfate Attack 

External sulfate attack is a process whereby ions in species such as K2S04, Na2S04, CaS04, and 
MgS04, which are present in groundwater, seawater, and rainwater, penetrate the concrete and 
chemically react with alkali and calcium ions to form a precipitate of calcium sulfate in addition to 
other forms of calcium and sulfate-based compounds (e.g., ettringite). The manifestation of sulfate 
attack is cracking, increase in concrete porosity and permeability, loss of strength, and surface 
scaling generated by the expansion associated with the formation of ettringite within the concrete 
and the pressure generated by the precipitated calcium and sulfate-base compounds inside the 
concrete pore network [3.9.244; 3.9.129]. Unlike the alkali sulfates, no decalcification of the 
calcium silicate hydrate phase occurs in the CaS04 attack. On the other hand, the MgS04 attack 
is significantly faster and more thorough than the attack by the other sulfate compounds because 
of the limited solubility of Mg(OH)z in the high pH of concrete [3.9.197]. In addition, magnesium 
ions present in deicing salts can react with calcium silicate hydrate, gradually converting it to 
magnesium silicate hydrate, which is not cementitious in nature. 
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Cases of sulfate attack in the field are fairly uncommon, mainly because most transportation 
regulatory agencies have adopted specifications aimed at preventing this damage mode [3.9.270; 
3.9.264]. In particular, degradation due to external sulfate attack has not been reported in nuclear 
applications. Atkinson and Hearne [3.9.186] developed a concrete service life model to assess 
degradation due to sulfate attack. Using aggressive soil and groundwater conditions [sulfate 
concentration of 1,500 ppm as specified in ASME Code Section XI, Subsection IWL [3.9.180] and 
typical concrete properties (i.e., elastic modulus, roughness factor, Poisson's ratio, and concrete 
porosity), the model predicts that sulfate damage can occur within 60 years of exposure [3.9.189]. 

2) Magnesium Attack 

Magnesium ions can rapidly replace calcium ions in the silica hydrate compounds. In groundwater, 
magnesium ions are commonly found in the form of MgS04. The magnesium ion attack is more 

commonly observed in arid western U.S. areas and in below-grade structures. At present, there 
is no stipulation on the threshold concentration of magnesium ions needed to promote damage to 
concrete structures for nuclear and nonnuclear applications. Because magnesium attack could 
be part of the sulfate attack, the timeframe implications and exposure conditions are expected to 
be comparable to those of sulfate attack. 

3) Acid Attack 

Acids with a pH less than 3 can dissolve both hydrated and unhydrated cement compounds (e.g., 
calcium hydroxide, calcium silicate hydrates, and calcium aluminate hydrates) as well as 
calcareous aggregate in concrete without any significant expansion reaction [3.9.210; 3.9.223]. In 
most cases, the chemical reaction forms water-soluble calcium compounds, which are then 
leached a.way by aqueous solutions. The dissolution of concrete commences at the surface and 
propagates inward as the concrete degrades. The signs of acidic attack are loss of alkalinity (also 
disturbing of electrochemical passive conditions for the embedded steel reinforcement), loss of 
material (i.e., concrete cover), and loss of strength. 

Th~ extent and rate of concrete degradation depends on the type, concentration and pH of the 
acidic solution, concrete permeability, calcium content in the cement, the water-to-cement ratio, 
and the type of cement and mineral admixtures [3.9.238]. Sulfuric acid is particularly aggressive 
to concrete, because the calcium sulfate formed from the acid reaction will also deteriorate 
concrete via sulfate attack [3.9.237]. Even slightly acidic solutions that are lime deficient can 
attack concrete by dissolving calcium from the paste, leaving behind a deteriorated paste 
consisting primarily of silica gel. 

Acids can come from groundwater as well as from acid rain containing S02, NOx, and HCI from 

polluted regions, which can compromise the durability of concrete [3.9.268]. Acid rain deterioration 
is dependent on the amount of acid absorption into the concrete, type of acid, mix proportion, and 
contact time or interval of rainfalls. As such, this degradation mode is expected to affect the 
concrete shortly after the concrete surface is in contact with the acid solution . 
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4) Conclusions 

In summary, aggressive chemical attack of concretes exposed to outdoor environments is 
considered to be credible, and therefore, aging management of the NAC-MPC System is required 
during the 40-year period of extended operation. The applicable AMP proposed for the 
observation of potential impacts of aggressive chemical attack is the Reinforced VCC Structures 
AMP as discussed in Section 3.4. 

Concretes Exposed to Sheltered Environments 

With regard to concrete in sheltered environments, external sources of sulfate, magnesium, and 
acid entering concrete are considered to be insignificant. In addition, the heat load from the fuel 
in the NAC-MPC System is expected to aid in drying the interior concrete surfaces, thus 
decreasing water availability at the concrete surface, which is necessary to promote this 
degradation mode. Thus, aggressive chemical attack of sheltered concrete of the NAC-MPC 
System is not considered credible, and therefore, aging management is not required during the 
40-year period of extended operation. 

3.2.4.1.5 Corrosion of Reinforcing Steel and Steel Embedments 

Concretes Exposed to Outdoor Environments 

Corrosion of the reinforcing steel and other steel components embedded in the concrete is mainly 
caused by the presence of chloride ions in the concrete pore solution and carbonation of the 

• 

concrete. Chloride attack of concrete structures is well established [3.9.194]. The highly alkaline • 
environment provided by the concrete (normally with pore water pH >13.0) results in the formation 
of a metal-adherent oxide film on the reinforcement steel bar surface, which passivates the steel 
[3.9.236]. However, chloride ions may penetrate the concrete matrix and break down the steel 
passive layer, once the chloride concentration at the reinforcing steel surface exceeds a threshold 
value, triggering corrosion of the reinforcing steel and shortening the service life of a concrete 
structure. For instance, chlorides may already exist at low levels within the base mix constituents. 
In most practical situations, chloride ions penetrate from the outside environment, such as when 
using deicing salts, from groundwater, and in marine environments. The presence of corrosion 
products at the steel surface can generate internal stresses within the concrete matrix, causing 
cracks and spalling of the concrete cover with consequent structural damage. 

The threshold chloride concentration in concrete required to promote corrosion of the reinforcing 
steel depends on the pH of the concrete pore solution. The onset of corrosion can be enhanced 
when acid attack or concrete carbonation reduces the concrete pH at the steel surface. Thus, the 
chloride-to-hydroxide ratio is an important parameter in evaluating the steel corrosion. The 
present literature does not provide a clear agreement on the value of the critical chloride ion 
concentration required for corrosion initiation. 

Concrete durability is directly related to the quality of the concrete, the external concentration of 
chlorides on the concrete surface, and the reinforcement material. The service life of concretes 
exposed to chloride attack depends on the concrete cover, the surface chloride concentration, the 
chloride diffusion coefficient, the type of cementitious material, and the reinforcing steel material. 
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Several service life models have been proposed to determine the durability of concrete subject to 
chloride-induced corrosion [3.9.249; 3.9.198; 3.9.189]. 

Although no cases of corrosion-induced damage have been reported, corrosion of the reinforcing 
steel in concrete can potentially initiate and propagate within the 60-year timeframe for concretes 

of moderate to low quality. Thus, corrosion of reinforcing steel and other steel components 
embedded in concrete exposed to outdoor environments is considered to be credible, and 
therefore, aging management of the NAC-MPC System is required during the 40-year period of 

extended operation. The applicable AMP proposed for the potential impacts of corrosion of 

reinforcing steel is the Reinforced VCC Structures AMP as discussed in Section 3.4. 

Concretes Exposed to Sheltered Environments 

Chloride ingress is expected to be insignificant for steel reinforcement embedded in concrete in 

sheltered environments with limited exposure to water. In addition, the heat load from the fuel in 

the NAC-MPC System is expected to aid in drying the interior concrete surfaces, thus decreasing 

water availability at the concrete surface, which is necessary to promote this degradation mode. 

Thus, corrosion of reinforcing steel is not considered credible for concrete in a sheltered 
environment, and therefore, aging management is not required during the 40-year period of 

extended operation. 

3.2.4.1.6 Shrinkage 

Shrinkage occurs when hardened concrete dries from a saturated condition to a state of 

equilibrium in about 50 percent relative humidity [3.9.21]. As excess concrete water evaporates, 
tensile stresses are induced in the concrete due to internal pressure from the capillary action of 
water movement, which results in cracking. The factors affecting shrinkage are cement content, 
water-to-cement ratio, degree of hydration, elastic modulus of aggregates, amount and 

characteristics of concrete admixtures, temperature and humidity during curing, and size and 

shape of concrete [3.9.20; 3.9.192; 3.9.225]. 

According to ACI 209R-92 [3.9.169], over 90 percent of the shrinkage occurs during the first year, 

reaching 98 percent by the end of the first 5 years. Thus, shrinkage as an effect of aging in 
exposed concrete is not expected to influence concrete performance after the initial storage or 

licensing period, because most of the shrinkage will take place early on in the life of the concrete. 

As a result, shrinkage of concretes exposed to outdoor environments is not considered to be 
credible, and therefore, aging management is not required during the 40-year period of extended 

operation. 

3.2.4.1.7 Leaching of Calcium Hydroxide 

Concretes Exposed to Outdoor and Sheltered Environments 

A C?~stant or intermittent flux_ of w_~ter through a concrete surfac~ ca_n result in the_ removal or _ 
leaching of calcium hydroxide [3.9.85]. Calcium hydroxide leaching is observed in the form of 
white leachate deposits (calcium carbonate) on the concrete surface. Calcium hydroxide leaching 
causes loss of concrete strength, converting the cement into gels that have no strength. Leaching 

• also increases the concrete porosity and permeability, making it more susceptible to other forms 
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of aggressive attack. In addition, leaching of calcium hydroxide in concrete lowers the concrete 
pH, affecting the integrity of the protective oxide film of the reinforcing steel [3.9.63]. 

The extent of the leaching depends on the environmental salt content and temperature [3.9.14], 
and it can take place above and below ground. However, the leaching rate is generally slow and 
controlled by diffusion [3.9.199]. For example, interior inspections conducted at the Calvert Cliffs 
ISFSI revealed the presence of white-colored stalactite debris in the gap between the heat shield 
and the concrete ceiling of two sheltered NUHOMS concrete structures after 15-20 years in 
service. Stalactites are formed when water leaches calcium hydroxide out of the concrete, which 
precipitates as calcium carbonate on contact with carbon dioxide in the air. The licensee 
concluded that water entering the outlet vent stack promoted calcium hydroxide leaching [3.9.205]. 
Other exterior inspections conducted at the Three Mile Island (TMl)-2 ISFSI revealed efflorescence 
growth on multiple NUHOMS concrete structures exposed to an outdoor environment. The 
licensee concluded that the efflorescence deposits were formed by water entering freeze and thaw 
cracks in the anchor blackout holes on the roof of the HS Ms. The licensee conducted core sample 
testing to verify concrete compressive strength. Therefore, operating experience indicates that 
leaching of calcium hydroxide is a mechanism that can be exacerbated by other degradation 
mechanisms or designs that do not adequately prevent ingress of precipitation into the sheltered 
structure. Although the NAC-MPC System does not have similar design or operating features of 
the NUHOMS, leaching of calcium hydroxide in NAC-MPC System VCC concrete exposed to 
outdoor and sheltered environments is considered to be credible, and therefore, aging 
management is required during the 40-year period of extended operation. The applicable AMP 
proposed for the potential impacts of leaching of calcium hydroxide is the Reinforced VCC 
Structures AMP as discussed in Section 3.4. 

3.2.4.1.8 Radiation Damage 

Radiation effects on concrete properties will depend on the gamma and neutron radiation doses, 
temperature, and exposure period. Gamma radiation can decompose and evaporate water in 
concrete [3.9.191] and because most of the water is contained in the cement paste, the effect of 
gamma radiation on cement paste is more significant than on the aggregates. Gamma radiation 
can also decompose the SiO bond within calcium silicate hydrate. Neutron radiation deteriorates 
concrete by reducing stiffness, forming cracks by swelling, and changing the microstructure of 
the aggregates. This consequently reduces concrete strength. The changes in aggregate 
microstructure also can lead to higher reactivity of aggregates to certain aggressive chemicals. 

NUREG/CR-7171, "A Review of the Effects of Radiation on Microstructure and Properties of 
Concretes Used in Nuclear Power Plants," provides a comprehensive review of the effects of 
gamma and neutron radiation on the microstructure and properties of concrete used in nuclear 
power plants [3.9.154]. Concrete structures have been regarded as being sound as long as the 
cumulative radiation does not exceed critical levels over the life of the structure. In general, the 
critical radiation levels to reduce concrete strength and elastic modulus are considered to be 
approximately 1 x 1019 n/cm2 [6.5 x 1019 n/in.2] for fast neutrons (neutron energy >1 MeV) and 1-
2 x 1010 rad [1-2 x 108 grays] for gamma rays [3.9.212; 3.9.199; 3.9.215; 3.9.179]. 

116 

• 

• 

• 



• 

• 

• 

ENCLOSURE 1 

APPLICATION FOR RENEWAL OF THE NAC-MPC SYSTEM Coe 

In dry storage system, a neutron flux of 104-106 n/ cm2-s [6.5 x 104 - 6.5 x 106 n/in.2-s] is typical 
[3.9.142]. At these flux levels, the accumulated neutron dose after 60 years is about 1013

- 1015 

n/ cm2
, which is four to six orders of magnitude below the level that would lead to a reduction of 

concrete strength and elastic modulus. The gamma dose is also expected to be several orders 
of magnitude less than the limits defined in the above references for the NAC-MPC System design 
bases. Therefore, aging management of concrete exposed to outdoor and sheltered 
environments is not considered to be credible, and therefore, aging management is not required 
during the 40-year period of extended operation. 

3.2.4.1.9 Fatigue 

Concrete fatigue strength is defined as the maximum stress that the concrete can sustain without 
failure under a given number of stress cycles [3.9.20]. Because dry storage is a static application, 
mechanical cyclic loading is not expected. However, restraint of the concrete from expanding 
and contracting as it is exposed to rapid changes in temperature will lead to internal stresses in 
the structure. If the changes in temperature are severe and the resulting strains are sufficient, 
local plastic deformation can occur. Repeated application of this thermal loading can lead to 
crack initiation and propagation in low-cycle fatigue. 

Concrete fatigue in the dry storage system reinforced concrete may be caused by diurnal and 
seasonal temperature gradients through the wall of the dry storage system assembly. The inside 
surface of the concrete wall is hotter than the outside surface of the concrete wall, which causes 
compressive stresses in the dry storage system concrete near the inside of the concrete wall and 
tensile stresses in the rebar near the outside of the concrete wall. 

Extreme seasonal temperature variations are expected to be significantly higher than diurnal 
variations, and these can produce higher cyclic stress amplitudes. Assuming ambient 
temperatures of-40°C [-40°F] (winter) and 52°C [125°F] (summer), the maximum thermal gradient 
across the dry storage system concrete is expected to be less than 16°C [60°F]. The number of 
extreme seasonal temperature cycles, conservatively postulated to occur 1 O times per year, is 600 
over 60 years. 

Diurnal temperature fluctuations in ambient air temperatures are assumed to occur once per day. 
For conservatism, it is assumed that the diurnal temperature fluctuations are 25°C (the largest 
mean daily change of temperature in the United States). Therefore, the total number of thermal 
cycles due to diurnal temperature variations in ambient temperatures over 60 years is 21,900 
thermal cycles. Thus, the total number of thermal cycles due to seasonal and daily variations over 
60 years is 22,500 cycles. 

Due to the low level of stresses imposed on the NAC-MPC System VCC, aging management for 
fatigue of the concrete structure in sheltered or outdoor environments is not considered credible, 
and therefore, aging management is not required during the 40-year period of extended operation . 
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3.2.4.1.10 Dehydration at High Temperature 

Exposure of concrete to elevated temperatures can affect its mechanical and physical properties 
[3.9.242]. It is well known that concretes can degrade at high temperatures due to dehydration of 
the hydrated cement paste, thermal incompatibility between the cement and aggregates, and 
physicochemical deterioration of the aggregates [3.9.233]. As the temperature increases to about 
105°C [221 °F], all evaporable water is removed from the concrete. At temperatures above 105°C 
[221 °F], the strongly absorbed and chemically combined water are gradually lost, with the 
dehydration essentially complete at 850°C [1,562°F] [3.9.211]. High-temperature degradation in 
concrete manifests as a change in compressive strength and stiffness, as well as an increase in 
concrete shrinkage and transient creep, resulting in the formation of cracks [3.9.227; 3.9.232; 
3.9.250]. The effect of the elevated temperature is most significant on the concrete's modulus of 
elasticity, which can decrease up to 40 percent [3.9.203]. Concretes in the temperature range of 
20 to 200°c [68 to 392°F] show small changes in compressive strength. Beyond 350°C [662°F], 
concrete compressive strength decreases rapidly [3.9.233]. 

In accordance with NUREG-1536, "Standard Review Plan for Spent Fuel Dry Storage Systems at 
a General License Facility" [3.9.122], the NAC-MPC System under maximum decay heat load of 
17.5 kW, and maximum ambient temperature and solar load conditions, local concrete 
temperatures are maintained below 93°C [200°F], and peak temperatures are less than 149°C 
[300°F]. The effects of thermal dehydration were addressed during the initial NAC-MPC System 

• 

CoC approval. Because the fuel temperature decreases over time, the design temperature • 
considerations in NUREG-1536 are expected to continue to be adequate. 

Thus, dehydration of concrete at high temperature is not considered to be credible for the NAC
M PC System VCC in an outdoor environment, and therefore, aging management is not required 
during the 40-year period of extended operation. 

3.2.4.1.11 Microbiological Degradation 

Concretes Exposed to Air-Outdoor and Sheltered Environments 

The air-outdoor and sheltered environments may provide favorable conditions for microbiological 
degradation mechanisms because of the potential presence of moisture. However, the conditions 
may be intermittent, and there is no evidence that actual concrete subcomponents in the NAC
MPC System environment microbiologically degrade. Thus, microbiological degradation of 
concretes exposed to outdoor and sheltered environments is not considered credible, and 
therefore, aging management is not required during the 40-year period of extended operation. 

3.2.4.1.12 Delayed Ettringite Formation 

At the initial stage of fresh concrete curing, ettringite, commonly referred to as "naturally occurring 
ettringite," is formed by the reaction of tricalcium aluminate and gypsum in the presence of water. 
The formation of naturally occurring ettringite in fresh concrete is not detrimental to the overall 
concrete performance. At the still-early stage of concrete curing, the naturally occurring ettringite 
may convert to monosulfoaluminate if curing temperatures are greater than about 70°C [158°F] 
[3.9.204]. After concrete hardens, if the temperature decreases below this value, the • 
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monosulfoaluminate becomes unstable and, in the presence of sulfates released by the C-S-H 
gel, ettringite will reform. This mechanism is called "delayed ettringite formation" (DEF), which 
results in volume expansion and increased internal pressures in the concrete [3.9.204]. Because 
the concrete has hardened at this stage, the volume expansion leads to cracking and spalling, 
with greatest severity commonly observed in below-ground structures with elevated temperatures 
from curing and heat of hydration. DEF has been reported in precast concrete railroad ties in 
Sweden, cast-in-place concrete structures in the southern United States after 1 O years in service, 
and mass concretes with high cement contents in the United Kingdom. However, to date, no 
operating experiences exist of DEF degradation for concrete structures at nuclear power plants. 

The conditions necessary for the occurrence of DEF are excessive temperatures during concrete 
placement and curing, the presence of internal sulfates, and a moist environment. ACI 318-05 
[3.9.173] indicates that inspection reports shall document concrete temperature and protection 
during placement when the ambient temperature is above 35°C [95°F]. Protection measures 
during concrete placement include lowering the temperature of the batch water, cement, and 
aggregates as referenced in ACI 305R-10 [3.9.167]. As such, following the ACI 318-05, ACI 305R-
10, and ACI 308R-01 [3.9.171] guidelines during concrete placement and curing can effectively 
limit the concrete temperature to below 70°C [158°F], therefore preventing the development of 
DEF. 

NUREG-1536 [3.9.122] cites ACI 349 [3.9.172] and ACI 318 [3.9.173] as applicable codes for the 
design and construction of the concrete dry storage systems, and were the applicable codes used 
for the design and construction of NAC-MPC System VCCs. In addition to the adequate placement 
and curing standards, no occurrences of DEF-related degradation of concrete have been reported 
in nuclear applications. Thus, DEF of concrete is not considered credible for NAC-MPC System 
VCCs in outdoor and sheltered environments, and therefore, aging management is not required 
during the 40-year period of extended operation. 

3.2.4.1.13 Salt Scaling 

Concretes Exposed to Air-Outdoor Environments Above the Freeze Line 

Salt scaling is defined as superficial damage caused by freezing a saline solution on the surface 
of a concrete body. The damage is progressive and consists of the removal of small chips or 
flakes of material. Like freeze and thaw damage, salt scaling takes place when concrete is 
exposed to freezing temperatures, moisture, and dissolved salts. The degradation is maximized 
at a moderate concentration of salt (e.g., from deicing salts), called the pessimum concentration 
which is independent of the types of salt species and is about 3 to 4 percent of the solute by weight. 
The most common deicing salts are sodium chloride and calcium chloride. Other deicing 
chemicals include magnesium chloride, urea, potassium chloride, ammonium sulfate, and 
ammonium nitrate. 

Salt scaling of concrete roadways, pavements, sidewalks, driveways, decks, and other slabs is a 
common problem in locations exposed to cyclic freezing and thawing and deicing salts. For vertical 
surfaces, this damage mechanism is not expected to be operative unless the dry storage system 
concrete structure is surrounded by standing water containing salts. Therefore, this degradation 
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mode is only expected to initiate and manifest in horizontal structures exposed to outdoor 
environments where water ponding can occur. The NAC-MPC System does have areas of 
horizontal structures at the top of the VCC where water ponding can occur. Because salt scaling 
is closely related to freeze and thaw damage, the timeframe associated with the initiation of salt 
scaling of concrete could be relevant for both short- and long-term exposures. Therefore, salt 
scaling damage is considered credible for NAC-MPC System VCC systems within the 60-year 
timeframe for concrete structures exposed to outdoor air environments above the freeze line, and 
therefore, aging management is required during the 40-year period of extended operation. The 
applicable AMP proposed for the observation of potential impacts of salt scaling is the Reinforced 
VCC Structures AMP as discussed in Section 3.4. 

3.2.5 Spent Fuel Assemblies 

The spent nuclear fuel (SNF) assembly components evaluated in this section include the 
zirconium-based and stainless-steel cladding and fuel assembly hardware, which provide 
structural support to ensure that the spent fuel is maintained in a known geometric configuration. 
The safety analyses for NAC-MPC System relies on the fuel assembly contents having a specific 
configuration (e.g., geometric form, a certain number of fuel rods or solid replacement filler rods 
in the assembly lattice). Although the spent fuel assembly is not an SSC of the NAC-MPC System 
the spent fuel must remain in its analyzed configuration during the period of extended operation, 
for continuation of the approved design bases. Therefore, for the NAC-MPC System CoC renewal, 
the condition of the SNF assembly and cladding are within the scope of renewal and are reviewed 

• 

for aging mechanisms and effects that may lead to a change in the analyzed fuel configuration. • 

The experimental confirmatory basis that low-burnup fuel (S 45 gigawatt days per metric ton of 
uranium (GWd/MTU)) will remain in its analyzed configuration during the period of extended 
operation was provided in NUREG/CR-6745, "Dry Cask Storage Characterization Project- Phase 
1; CASTOR V/21 Cask Opening and Examination" [3.9.11], and NUREG/CR-6831, "Examination 
of Spent PWR Fuel Rods after 15 Years in Dry Storage" [3.9.12]. This research demonstrated 
that low-burnup fuel cladding and other cask internals had no deleterious effects after 15 years of 
storage and confirmed the basis for the guidance on creep deformation and radial hydride 
reorientation in Interim Staff Guidance (ISG)-11, "Cladding Considerations for the Transportation 
and Storage of Spent Fuel, Revision 3" [3.9.1 O]. The NRC staff indicated, in ISG-11, Revision 3, 
that the spent fuel configuration is expected to be maintained as analyzed in the safety analyses 
for the NAC-MPC System, provided certain acceptance criteria (regarding maximum fuel clad 
temperature and thermal cycling) are met, and the fuel is stored in a dry inert atmosphere. The 
research results in NUREG/CR-6745 and NUREG/CR-6831 support the NRC staff's determination 
that degradation of low-burnup fuel cladding and assembly hardware should not result in changes 
to the approved design bases during the first period of extended operation, provided that the TSC 
internal environment is maintained. The U.S. Department of Energy (DOE) gathered similar 
experimental confirmatory data to support the technical basis for storage of high-burnup (HBU) 
fuel during the first period of extended operation [3.9.290]. The NAC-MPC Systems loaded to date 
do not include any HBU fuel assemblies. 

• 120 



• 

• 

ENCLOSURE 1 

APPLICATION FOR RENEWAL OF THE NAC-MPC SYSTEM CoC 

The staff reviewed gap assessments for dry storage systems, relevant technical literature, and 

operating experience from nuclear applications [3.9.20; 3.9.51; 3.9.85; 3.9.142; 3.9.129] to identify 
potential degradation mechanisms in consideration of the materials and condition of the SNF at 

loading and the environment in dry storage. The SNF cladding materials are zirconium-based or 

stainless-steel alloys. The primary components of the fuel assembly hardware are spacer grids, 

end fittings, guide tubes (PWR only), and assembly channels (BWR only). The materials of 

construction for these components include zirconium-based alloys, nickel alloys, and stainless

steel. The condition of the SNF assembly at loading considered changes to the fuel pellets and 

the zirconium-based and stainless-steel cladding during reactor service, including hydrogen 

absorption by the cladding, swelling of the fuel pellets, increased rod pressurization due to helium 

and fission gas release, and pellet-cladding interactions. The environment considered is helium 

cover gas in high radiation and temperature environment. A minimal amount of water (about 0.43-

gram mole) is also considered to be retained inside the TSC [3.9.122]. This moisture content is 

based on a design-basis drying process that evacuates the TSC to less than or equal to 3 torr 

[0.06 psi] and backfills with high purity helium before closure. 

The aging mechanisms considered for zirconium-based cladding include hydride-induced 

embrittlement, delayed hydride cracking, thermal and athermal (low-temperature) creep, localized 

mechanical overload, radiation embrittlement, fatigue, oxidation, pitting corrosion, galvanic 

corrosion, and sec and MIC. Of these potential mechanisms, MIC was not considered to be 

applicable, as the aging mechanism is not expected to be operable under the inert atmosphere of 

dry storage. In addition, hydride-induced embrittlement and creep were not considered for low

burnup fuel, because confirmatory data were obtained in support of their disposition, as discussed 

previously. Detailed discussions regarding each of these applicable aging mechanisms for 

zirconium-based cladding are provided in Section 3.2.5.1. 

Per the guidance of EPRI Report No. TR-106440 [3.9.353] the aging mechanisms considered for 

stainless steel clad SNF include general corrosion, stress corrosion cracking, localized corrosion 

(pitting), stress rupture, strain rate embrittlement, hydrogen-induced degradation, helium 

embrittlement, and fission product cladding interaction. Detailed discussions regarding each of 

these applicable aging mechanisms for stainless steel clad SNF are provided in Section 3.2.5.2. 

The degradation mechanisms considered for the assembly hardware include creep, fatigue, 

hydriding, general corrosion, SCC, and radiation embrittlement. Detailed discussions regarding 

each of these applicable aging mechanisms for assembly hardware are provided in Section 3.2.5.3. 

3.2.5.1 Cladding Materials - Zirconium Alloys 

3.2.5.1.1 Hydride Reorientation and Hydride-Induced Embrittlement (High-Burnup [HBUl Fuel) 

In reactor service, the zirconium-based fuel cladding absorbs hydrogen, which leads to the 

precipitation of hydride platelets as the dissolved hydrogen exceeds the solubility limit of the 

cladding. The primary source of the hydrogen is water-side corrosion (oxidation) of the cladding 

[3.9.85; 3.9.301]. The total concentration of hydrogen absorbed by the cladding (i.e., dissolved in 
the zirconium matrix and in precipitated hydrides) increases with burnup and varies axially across 

the fuel rods. For burnups above 45 GWd/MTU and up to 62 GWd/MTU (the current NRC licensing 
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limit), the total hydrogen content for Zircaloy-2 is expected to be in the range of 260-300 weight 
parts per million [wppm], 200-1,200 wppm for Zircaloy-4, :s; 100 wppm for MS®, and up to 550 ± 
300 wppm for ZIRLO™. 

The maximum allowable burnup of PWR and BWR SNF authorized contents in the NAC-MPC 
System is < 45 GWd/MTU, hydride reorientation is not credible during the 40-year period of 
extended operation. Therefore, significant hydride-induced embrittlement is also not considered a 
credible aging mechanism for NAC-MPC System SNF content claddings. 

3.2.5.1.2 Delayed Hydride Cracking 

Delayed hydride cracking (DHC) is a time-dependent mechanism traditionally thought to occur by 
the, diffusion of hydrogen to an incipient crack tip (notch, flaw) in the cladding, followed by 
nucleation, growth, and subsequent fracture of the precipitated hydrides at the crack tip [3.9.85). 
Hydrogen dissolved in the cladding can diffuse up a stress gradient in the crystalline lattice, or into 
the stress field at the core of an edge dislocation [3.9.284). The concentration gradient established 
by the stress gradient may lead to hydrogen supersaturation (i.e., solubility limit being exceeded) 
leading to the precipitation of hydrides at the crack tip. The precipitated hydride will continue to 
grow by the dissolution of hydrides in the low-stress regions of the material and by the continued 
diffusion of hydrogen up the stress gradient. Once the hydride reaches a critical size, it will crack 
and propagate to the end of the hydride, where it will blunt. The cycle could then repeat, until the 
crack propagates through the thickness of the material. DHC of spent fuel cladding has been 
studied under thermal transients representative of reactor operation [3.9.315; 3.9.310) and 
representative of dry storage [3.9.335; 3.9.352). 

Requisite conditions for DHC are the presence of: (i) hydrides, (ii) existing crack tips (notch, flaws) 
that act as initiating sites, and (iii) sufficient cladding hoop stresses. Simpson and Ells [3.9.340) 
observed DHC with hydrogen concentration as little as 10 ppm in Zr-2.5 percent Nb cladding, 
although testing was performed at room temperature (i.e., a much lower temperature than those 
expected during the renewal period). Similarly, Coleman et al. [3.9.288) were able to induce DHC 
in Zircaloy-4 at 200 wppm of hydrogen. Regarding requisite existing (incipient) crack tips, EPRI 
estimated the maximum initial depth of existing crack tips to be 140 µm [5.5 mils] or approximately 
28 percent of the remaining wall of a typical 17x17 PWR cladding with 600 µm [23.6 mils] of original 
cladding thickness, and 100 µm [4 mils] of oxidation during its exposure in the reactor. Conversely, 
Raynaud and Einziger [3.9.329) estimated the maximum initial depth of existing crack tips to be 
120 µm [4.7 mils] for a cladding oxide thickness of 100 µm [4 mils]. Regarding requisite hoop 
stresses for crack initiation, the mechanism requires that the stress intensity factor at the crack tip 
exceed a threshold value, denoted as K1H· 

Most DHC studies have been performed under thermal transients representative of reactor 
operation, primarily on CANDU pressure tubes (Zr-2.5 percent Nb) and Zircaloy-2 cladding. Chan 
[3.9.281) conducted an extensive literature review of experimentally determined K1H values for 
DHC crack initiation. In that review, K1H values for Zircaloy-2 are in the range of 5-14 MPa"m 
[4.55-12.74 ksi"in] at 25°C -300°C [77°F - 572°F], and in the range of 5-10 MPa"m [4.55-9.10 
ksi"in] for Zr-2.5 percent Nb cladding at 75°C-300°C [167°F - 572°F] [3.9.281, Figures 2 and 3) . 

122 

• 

• 

• 



• 

• 

• 

ENCLOSURE 1 

APPLICATION FOR RENEWAL OF THE NAC-MPC SYSTEM Coe 

Kubo et al. [3.9.315] also compiled K1H values for Zircaloy-2 in the range of 3-13 MPa'1m [2.73-

11.8 ksi'1in]. Kim [3.9.309] also measured a K1H value of 2.5 MPa'1m [2.28 ksi'1in] for Zr-2.5 Nb 

cladding at 160°C [320°F]. Based on the available data, the staff considered a reference K1H value 

of 5.0 MPa-vm [2.73 ksi'1in] for comparison with requisite stress intensity factors or minimum flaw 

sizes for DHC initiation. 

Raynaud and Einziger [3.9.329] estimated the cladding hoop stresses while conservatively 

accounting for release of fission gases and decay gases during storage, including stresses due to 

radiation-induced pellet swelling during storage. Raynaud and Einziger concluded that DHC 

cannot occur for a K1H of 5 MPa'1m [4.55 ksi'1in], because the flaw size needed to induce DHC is 

much larger than the initial depth of potential existing cracks (120 µm [4. 7 mils]). The estimated 

critical flaw size needed to initiate DHC in BWR fuel cladding is larger than 50 percent of the 

cladding thickness for 300 years of dry storage. For PWR cladding, the critical flaw size is larger 

than 30 percent of the cladding thickness for the first 5 years of the dry storage and larger than 50 

percent of the cladding thickness beyond the first 5 years up to 300 years of dry storage. The 

calculations for the hoop stresses in ZIRLO™-clad IFBA rods with hollow and solid blanket pellets, 

which are expected to be higher than standard rods show that the critical flaw size for the PWR 

cladding is still larger than 30 percent of the cladding thickness for the first 5 years of dry storage 

and larger than approximately 45 percent of the cladding thickness beyond the first 5 years up to 

300 years of dry storage. Therefore, it is concluded that the critical flaw size needed to induce 

DHC, in both standard and IFBA rods, is much larger than the initial depth of potentially existing 

cracks (120 µm [4.7 mils]). As NAC-MPC System cladding temperatures are below design-bases 

peak cladding temperature will be below the limits defined in ISG-11, Revision 3 (i.e., 400°C 

[752°F]) in storage during the period of extended operation resulting in decreased cladding hoop 

stresses. 

Based on the NRC staff analysis in MAPS, it has been determined that significant DHC is not a 

credible aging mechanism for the NAC-MPC System during the 40-year period of extended 

operation, and therefore, aging management is not required 

3.2.5.1.3 Thermal Creep (High-Burnup [HBU] Fuel) 

Creep is the time-dependent deformation of a material under stress. Creep in zirconium-based 

cladding is caused by the hoop stresses from the rod internal pressure at a given fuel temperature; 

it is expected to be self-limiting, due to the decreasing temperatures and creep-induced volume 

expansion, which results in lower internal rod pressures with time. Excessive creep of the cladding 

during dry storage could lead to thinning, hairline cracks, or gross ruptures [3.9.85], which may 

affect the ability to safely retrieve the HBU fuel on a single-assembly basis (if required by the 

design bases). 

The maximum allowable burnup of PWR and BWR SNF authorized contents in the NAC-MPC 
System is< 45 GWd/MTU, thermal creep of zirconium-based cladding is not credible during the 

40-year period of extended operation. Therefore, significant thermal creep of zirconium-based 

cladding is also not considered a credible aging mechanism for NAC-MPC System SNF content 
zirconium alloy cladding . 
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3.2.5. 1.4 Low-Temperature Creep 

Low-temperature creep (also called "athermal creep") may occur when sustained hoop stresses 
operate on the cladding material at or near ambient temperature [3.9.20]. Various athermal creep 
mechanisms have been proposed at low stresses (e.g., Nabarro-Herring, Coble, and Harper-Dorn 
creep mechanisms) [3.9.323], although there is no evidence or literature information to support 
that these will be operational on zirconium-based alloys. However, the literature shows that low
temperature creep has been shown to occur in titanium and its alloys, which leads to deformation 
twinning [3.9.305]. Since both titanium and zirconium have the same crystalline structure 
(hexagonal close packed crystalline), the zirconium-based cladding was reviewed for its 
susceptibility to low-temperature creep. 

In materials such as a and a-~ titanium alloys, which are comparable to the zirconium-based alloys 
used for fuel cladding, low-temperature creep has been observed when tensile stresses exceed 
25 percent of the yield strength [3.9.275]. For example, Ankem and Wilt reported a threshold 
stress in the range of 25-50 percent of the yield stress for Ti Grade 7, and 35-60 percent of the 
yield stress for Ti Grade 24. The yield strength of the irradiated zirconium-based cladding at low 
temperatures (550-1,000 MPa [79.8-145 ksi]; [3.9.297; 3.9.293; 3.9.280] is expected to be close 
to the yield strength of Ti Grade 24 (825 MPa [119.6 ksi]) and well above the yield strength of Ti 
Grade 7 (275 MPa [39.9 ksi]) [3.9.302]. Therefore, the staff considered the results in Ankem and 
Wilt to provide reasonable acceptance criteria for determining if low-temperature creep is a 
credible aging mechanism in the 60-year time frame. 

The main sources of sustained hoop stresses at low temperatures are expected to be the rod 
internal pressure and pellet-cladding mechanical interaction (PCMI). Raynaud and Einziger 
[3.9.329] estimated the cladding hoop stresses after 300 years of storage to be approximately 25 
MPa [3.62 ksi] and 35 MPa [5.07 ksi] for representative BWR and PWR fuel cladding, respectively. 
These estimates accounted for a credible release of fission and decay gases to the fuel-cladding 
interspace, pellet swelling, and fuel and cladding temperature. The hoop stresses for IFBA rods 
are conservatively expected to be around or less than 75 MPa [10.87 ksi] [3.9.279]. These hoop 
stress estimates are all less than 25 percent of the yield strength of zirconium-based cladding, i.e., 
below the expected range of 550-1,000 MPa [79.8-145 ksi] near ambient temperature for cladding 
with circumferential hydrides only [3.9.297; 3.9.293; 3.9.280]. Further, more recent data [3.9.312; 
3.9.313] suggest that, even with the potential decrease in yield strength due to radial hydrides 
(which conservatively does not account for a potential increase in yield strength due to irradiation), 
the hoop stresses in the cladding are still maintained below 25 percent of the yield strength of 
irradiated cladding with both circumferential and radial hydrides. 

Raynaud and Einziger acknowledged that the low-temperature creep models are not programmed 
into FRAPCON-DATING, which the authors used to predict the elevated temperature cladding 
creep (see Section 3.5.1.3). The authors noted that extrapolations of the high-temperature 
cladding creep model results in immeasurably small values of cladding strains at low temperature. 
However, the lack of cladding creep beyond 50 years (corresponding to temperatures below 
approximately 200°C [392°F]) results in smaller strains being predicted in these calculations . 
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Therefore, the calculated cladding hoop stresses are conservative when compared to the 25-

percent criteria, as athermal creep-induced strains would reduce these stresses. 

The previously discussed Raynaud and Einziger study did not account for potential stress 

concentration effects due to pellet-pellet interfaces and pellet fragment-to-fragment friction forces 

that could result in more severe PCM! than for a perfectly cylindrical pellet (as assumed in the 

paper). Recently, Ahn et al. [3.9.274] estimated stress concentrations from pellet-clad mechanical 

stresses caused by the radiation-induced pellet swelling up to 100 years, independent of hoop 

stresses due to fission and decay gas release. The work estimated that, for HBU fuel, the average 

pellet-swelling-induced PCMI stress concentration was on the order of 200 MPa [29 ksi] locally. 

Literature indicates that radiation-induced pellet swelling is expected to reach its maximum value 

beyond the 60-year timeframe [3.9.331; 3.9.332; 3.9.333]. Therefore, PCMI stress concentrations 

due to radiation-induced pellet swelling are not expected to exceed a threshold stress of 25 percent 

of the yield stress (similar to the titanium data in 3.9.275) during the 60-year timeframe. 

In summary, literature on the creep strain and creep rate of the zirconium-based cladding materials 

at room temperature per the hoop stresses expected during extended storage is not available. 

Therefore, it is not possible to directly assess the low-temperature creep of the zirconium-based 

cladding materials. However, the threshold levels of tensile stresses for low-temperature creep in 

the similar crystalline-structured (hexagonal close packed crystalline) materials, which indicate 

that cladding hoop stresses on the cladding must exceed approximately 25 percent of yield 

strength for athermal creep to be credible. The room temperature hoop stresses on the zirconium

based cladding are expected to be less than 25 percent of the yield strength. Therefore, the low

temperature (athermal) creep mechanism is not considered credible, even for the unlikely scenario 

where fuel reaches room temperature during the 40-year period of extended operation. Therefore, 

aging management for the NAC-MPC System for low-temperature creep is not required during the 

40-year period of extended operation. 

3.2.5.1.5 Mechanical Overload 

Mechanical overload is generally associated with pellet-to-cladding interaction (PCMI), which 

could compromise the cladding integrity during storage. PCM! is likely during reactor operations 

when the reactivity transient during a reactivity-initiated accident (RIA) results in a rapid increase 

in a fuel rod power, leading to a nearly adiabatic heating of the fuel pellets and potential failure of 

the fuel cladding. In either commercial BWRs or PWRs, cladding failures have not been attributed 

to PCM!. However, data generated in experimental reactors conducting ramp testing of heavily 

hydrided fuel claddings indicate that hydride rims with large hydride number density at the cladding 

outer surface may lead to crack initiation [3.9.273]. The cracks could propagate from the outside 

toward the inner cladding surface, potentially resulting in failures. 

During dry storage, PCMI stresses could develop due to pellet swelling and release of fission 

gases to the gap between the fuel and cladding. PCMI could lead to the opening of existing flaws 
in the cladding, potentially resulting in the release of fission gases and other fission products into 

the cask environment. The existing flaws in undamaged fuel are likely to be of any of the following: 

(i) surface (non-through-wall) cracks on the inner or outer wall; (ii) hairline cracks; (iii) wall thinning 
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due to oxide spallation on the outer surface; or (iv) wall thinning due to fretting wear on the outer 
surface [3.9.20]. 

Due to low levels of creep strain, strain rate, and temperature-dependent hoop stresses 
experienced during NAC-MPC System dry storage operations, it is concluded that cladding 
failures due to PCM I-induced mechanical overload are not considered credible during the 40-year 
period of extended operation, and aging management is not required. 

3.2.5. 1.6 Oxidation 

In the presence of residual amounts of water and high enough temperature, zirconium-based 
cladding can be oxidized according to the following chemical reaction: Zr + 2H20 = Zr02 + 2H2 
[3.9.307; 3.9.284; 3.9.334]. Various scoping calculations were performed [3.9.307] to determine 
the extent of cladding oxidation during dry storage in the presence of up to 1 L [0.26 gal] 
(equivalent to 55.5 moles) of residual water. The amount of residual water considered is 
significantly higher than the residual water amount of 0.43 moles expected after vacuum drying. 
The scoping calculations were based on a representative storage system loaded with the 
equivalent of 21 Babcock & Wilcox SNF assemblies, each containing 208 fuel rods in a storage 
canister. It was concluded that the maximum cladding thickness loss due to temperature
dependent cladding oxidation kinetics for both Zircaloy-2 and Zircaloy-4 is not expected to exceed 
1 O µm [0.4 mils], even with complete consumption of the assumed 1 L [0.26 gal] of residual water. 
The loss of cladding thickness due to oxidation represents less than 2 percent of the original 
cladding thickness. Therefore, cladding oxidation is considered to be insignificant, and aging 
management for cladding oxidation in the NAC-MPC System is not required during the 40-year 
period of extended operation. 

3.2.5. 1.7 Pitting Corrosion 

Pitting corrosion initiates and propagates when (i) there is an aggressive chemical environment 
that results in corrosion potential being greater than the repassivation potential and (ii) there is 
enough cathodic capacity to sustain the propagation of the pitting corrosion [3.9.338]. Zirconium 
is a passive material and is protected by a Zr02 surface film [3.9.328]. The surface oxide readily 
reforms if broken, but zirconium is not completely immune to pitting as halides (i.e., anions of 
fluorine, chlorine, bromine, and iodine) in aqueous or gaseous forms could initiate pitting. 

Inside the NAC-MPC System TSC's internal environment, a limited amount of residual water is 
expected to be retained following drying, which will be in the liquid state once temperatures are 
near or below 100°C [212°F]. The residual water amount is expected to be less than 1 mole per 
NUREG-1536 [3.9.122]. During storage, most residual water is expected to decompose into 
hydrogen and oxidizing species, such as oxygen and hydrogen peroxide [3.9.307]. It is possible 
for trace amounts of water to remain in the vapor phase but is not expected to be in the liquid 
phase during dry storage, due to the low relative humidity in the TSC cavity. The relative humidity 
inside the NAC-MPC System TSC cavity assuming a residual water content of 0.43 mole at 25°C 
[77°F], is estimated to be approximately 15 percent using a helium backfill pressure of 1 
atmosphere (atm) [14.7 psi]. Any residual water in the vapor phase is expected to be spread 

• 

• 

throughout the TSC cavity and is not expected to be sufficient to provide enough cathodic capacity • 
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to initiate and propagate pitting corrosion of the cladding. Therefore, pitting corrosion of the 
cladding of fuel assemblies stored in the NAC-MPC System is not considered credible, and aging 
management is not required during the 40-year period of extended operation. 

3.2.5. 1.8 Galvanic Corrosion 

Galvanic corrosion can occur due to a mismatch in corrosion potentials between two metals in an 
aqueous solution. In fuel assemblies, the mismatch can occur when the cladding is in contact with 
other metallic components, which could result in the formation in a galvanic cell, provided there is 
an aqueous solution between the two subcomponents. For example, some of the PWR and BWR 
fuel assemblies contain spacer grids that are made of lnconel alloys, such as lnconel 718 and 
lnconel 625. The dominant constituents of these lnconel alloys include nickel, chromium, 
molybdenum, iron, niobium, and tantalum. A galvanic cell could form if residual water condenses 
in the gap between the rod and a spacer grid, simultaneously contacting both materials. The 
cladding could also be covered with a crud layer deposit during reactor operations, which could 
further facilitate formation of the contact. 

The amount of residual water inside the TSC following drying is expected to be less than 1 mole 
after vacuum drying. Most residual water is expected to decompose over time into hydrogen and 
oxidizing species, such as oxygen and hydrogen peroxide. It is possible for some trace amount 
of water to remain in the vapor phase inside the canister after the first renewal period but is not 
expected to condense into liquid phase during dry storage due to the low relative humidity of the 
containment cavity. Further, any residual water in the vapor phase is expected to be spread 
throughout the containment cavity and is not expected to be sufficient to form a corrosion cell 
between the cladding and the spacer grids made of lnconel alloys. Therefore, galvanic corrosion 
of the zirconium-based cladding alloys of spent fuel assemblies stored in the NAC-MPC System is 
not considered credible, and aging management is not required during the 40-year period of 
extended operation. 

3.2.5.1.9 Stress-Corrosion Cracking 

SCC occurs as a result of a synergistic combination of a susceptible material, an aggressive 
environment, and sufficiently high tensile stress. The corrosive environment associated with sec 
of fuel rods has been attributed to specific fission products, such as iodine, cesium, and cadmium, 
generated during reactor irradiation [3.9.348; 3.9.339]. sec of the cladding can occur at the rod's 
inner surface where the fuel pellet and cladding mechanically interact and is related to PCMI hoop 
stresses on the cladding. SCC of zirconium-based cladding has been observed in BWRs during 
power ramp-up [3.9.327; 3.9.273]. PWR cladding is unlikely to undergo similar SCC because of 
the more gradual power ramp-up. Fuel pellets in PWR cladding are unlikely to undergo sudden 
expansion and induce high stresses, as in BWR cladding. No cladding failures from SCC are 
known to have occurred either during pool storage or under dry storage conditions. 

Even with the PCM I-induced hoop stresses, the cladding stresses will remain well below the 240 
MPa [34.8 ksi] criterion for inducing sec. Therefore, sec of the cladding of fuel assemblies 
stored in the NAC-MPC System is not considered credible, and aging management is not required 
during the 40-year period of extended operation . 
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3.2.5. 1. 10 Radiation Embrittlement 

Radiation embrittlement of cladding can result in degradation of the mechanical properties of the 
cladding, such as ductility and strength. This can lead to the reduction in the maximum load that 
the cladding can withstand, potentially leaving the cladding vulnerable to failure under external 
loads. Because radiation embrittlement is associated with a cumulative fluence of on the order of 
1022 n/cm2, which is not expected during NAC-MPC System dry storage operations, radiation 
embrittlement of cladding is not considered credible, and therefore, aging management is not 
required during the 40-year period of extended operation. 

3.2.5.1.11 Fatigue 

Fatigue occurs when a material is subjected to repeated loading and unloading stresses. If the 
loads are above a certain threshold, microscopic cracks will begin to form at stress concentrators 
at the surface, persistent slip bands, and grain interfaces. As a crack reaches a critical size, it will 
propagate until fracture. Because dry storage is a passive application, purely mechanical cyclic 
loading is not expected. However, the cladding will experience thermal cycles due to daily and 
seasonal fluctuations in ambient temperature, as well as extreme weather events within a larger 
seasonal pattern. These thermal cycles will induce cyclic stresses on the cladding due to either 
(i) changes in fission and decay gas pressure, as governed by gas laws, which would result in 
fluctuations in cladding hoop stresses, and (ii) partial restraint on cladding thermal expansion and 
contraction due to top and bottom nozzles, hold-down springs, and spacer grids. These thermally 
induced stresses and corresponding strains can produce fatigue damage in the same manner as • 
purely mechanical cyclic loading. 

Steady-state analyses conducted [3.9.289] show that the change in peak cladding temperature is 
directly proportional to the change in external air temperature of the TSC. Although the large 
thermal mass of the NAC-MPC System is likely to reduce the amplitude and frequency of the 
thermal cycles on fuel and cladding temperature, even a correlation coefficient of unity between 
the peak cladding and external air temperature does not result in excessive cladding hoop 
stresses. In conclusion, the cumulative cyclic stresses for all daily and seasonal temperature 
cycles result in stresses ranging from 20 to 70 MPa [2.9 and 10.2 ksi] for BWR and from 65 to 115 
MPa [9.4 and 16. 7 ksi] for PWR claddings. Even the combined conservative values are well below 
the threshold of 260 MPa [37.7 ksi] needed for fatigue-induced failure in the cladding. Therefore, 
fatigue-induced failure of the cladding is not credible in the NAC-MPC System during the 40-year 
period of extended operation, and aging management is not required. 

3.2.5.2 Cladding Materials - Stainless Steel Alloys 

3.2.5.2.1 General Corrosion 

General corrosion of the stainless steel (SS) cladding of SNF could reduce the wall thickness and 
could enhance the possibility of degradation from other mechanisms. Per information contained 
in EPRI Report No. TR-106440, "Evaluation of Expected Behavior of LWR Stainless Steel-Clad 
Duel in Long-Term storage" [3.9.353], reported that investigations into corrosion of SS-SNF 
indicates that general corrosion of the cladding during dry storage should not be of concern when 
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the TSC is vacuum dried following lid closure welding and backfilled with a high-purity{> 99.9%) 
inert helium atmosphere. 

Based on reported research, general corrosion is not a credible aging mechanism for the 40-year 
period of extended operation, and therefore aging management is not required. 

3.2.5.2.2 Stress Corrosion Cracking 

Per EPRI Report [3.9.353], thermal sensitization of SS cladding is limited as the storage 
temperatures for the SS-SNF are expected to be less than the temperatures required for thermal 
sensitization {> 800-degree F). Therefore, sec due to sensitization is not expected to promote 
significant cladding degradation with the SS-SNF stored in TSCs which have been vacuum dried 
and backfilled with a high-purity(> 99.9%) inert helium atmosphere. 

Based on reported research, stress corrosion cracking is not a credible aging mechanism for the 
40-year period of extended operation, and therefore aging management is not required. 

3.2.5.2.3 Localized Corrosion (Pitting) 

Pitting attack is not expected to be a significant issue for SS-SNF stored in a vacuum dried and 
high-purity(> 99.9%) inert helium atmosphere of a closed and welded TSC [3.9.353]. 

Based on reported research, pitting corrosion is not a credible aging mechanism for the 40-year 
period of extended operation, and therefore aging management is not required . 

3.2.5.2.4 Stress Rupture 

Rapid stress rupture requires hoop stresses in excess of the yield stress, approximately 210 MPa 
at 400 degrees C [3.9.356]. This mechanism is not generally of concern during dry storage 
because there are no credible sources of primary stresses sufficiently high to generate this type 
of cladding breach in intact SNF during storage. 

Even though crack-free cladding may not be susceptible to rapid stress rupture, high localized 
stresses may develop in regions of incipient cladding defects that are formed during irradiation. 
Therefore, fuel rods with incipient cladding failures have a higher susceptibility to cladding breach 
during dry storage. Propagation of an incipient crack to a small pin hole vents the internal gas 
pressure to the storage system. Venting of the fission gas relieves the pressure and terminates 
the cracking process. Releases of Kr85 from Zircaloy-clad SNF during dry storage tests at Nevada 
Test Site, GE Morris and Idaho National Engineering Laboratory were attributed to opening of 
pin-hole breaches at sites of incipient defects [3.9.363; 3.9.362, 3.9.357]. 

Based on reported research, stress rupture is not a credible aging mechanism for the 40-year 
period of extended operation, and therefore aging management is not required. 

3.2.5.2.5 Strain Rate Embrittlement 

Strain rate embrittlement and triple point cracking occur at stresses much higher than those 
anticipated during dry storage operations. Based on fracture maps for SS 316 [3.9.358], 
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maximum shear stresses higher than 105 MPa (210 MPa maximum hoop stress) would be 
required for this failure mode, whereas maximum shear stresses estimated for SS-SNF are only 
75 MPa (150 MPa maximum hoop stress). 

Based on reported research, strain rate embrittlement is not a credible aging mechanism for the 
40-year period of extended operation, and therefore aging management is not required. 

3.2.5.2.6 Hydrogen-Induced Degradation 

In contrast to Zircaloy clad fuel, research indicates that hydrogen embrittlement of SS is not an 
issue because hydrogen has low solubility and high mobility in SS. Therefore, hydrogen 
concentrations should be low(< 1 ppm) and have little impact on the storage behavior of SS-SNF 
[3.9.361, 3.9.359]. 

Based on reported research, hydrogen-induced degradation is not a credible aging mechanism 
for the 40-year period of extended operation, and therefore aging management is not required. 

3.2.5.2.7 Helium Embrittlement 

Helium is generated in SS in thermal reactors by reactions with boron, nitrogen, and certain 
reaction products of nickel. For bounding LWR SS-SNF assembly average and assembly peak 
fast neutron fluences of 1.0 and 1.2 x 1022 n/cm2 (E > 1 MeV) and assembly average and assembly 
peak total neutron fluences of 3 and 4 x 1022 n/cm2 (E > 10-10 MeV), the helium content could be 
in excess of 100-200 ppm [3.9.364]. The helium is mobile above 400 degree C [3.9.353]. 

Based on reported research, lower burnups and longer cooling times of SS-SNF, helium 
embrittlement is not a credible aging mechanism for the 40-year period of extended operation, 
and therefore aging management is not required. 

3.2.5.2.8 Fission Product Cladding Interaction 

Fission product SS cladding interaction has not been noted [3.9.363] and SS-clad fuel has not 
appeared to be susceptible to SS-SNF in dry storage conditions. 

Based on reported research, failures due to fission product cladding interaction are not expected 
during dry storage because of the absence of thermal cycling and high stresses, and therefore, 
fission product cladding interaction is not a credible aging mechanism for the 40-year period of 
extended operation and aging management is not required. 

3.2.5.3 Assembly Hardware Materials 

The assembly hardware considered here includes guide tubes, spacer grids, and lower and upper 
end fittings. The guide tubes are fabricated using zirconium-based alloys. The other components 
are fabricated using one of the following materials: zirconium-based alloys, lnconel 718, lnconel 
625, lnconel X-750, and stainless steel 304L. These subcomponents are not expected to 
experience sustained external loads during passive dry storage except for their own weight. 
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ENCLOSURE 1 

APPLICATION FOR RENEWAL OF THE NAC-MPC SYSTEM Coe 

Based on an evaluation of the analysis of the MAPS draft report [3.9.4], there are no credible aging 

mechanisms such as creep, SCC, fatigue, hydriding, general corrosion or radiation embrittlement 

that will significantly affect the performance of the SNF assembly hardware stored in the NAC

MPC System during the 40-year period of extended operation, and therefore, aging management 

is not required . 
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Table 3.2-1 Aging Management Review Results - Transportable Storage Canister (TSC) and Fuel Basket (FB) - YR-MPC 

455-870-1 

455-870-2 

• 

Shell 

Bottom 

Stainless Steel 

Stainless Steel 
(Welded) 

Stainless Steel 

Stainless Steel 
(Welded) 

HE 

SH 

SH 

HE 

SH 

SH 
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• 

Radiation 
Em brittlement 

Pitting and Crevice 
Corrosion 

Fatique 

Microbiologically 
Influenced Corrosion 

Radiation 
Embrittlement 

Stress Corrosion 
Cracking 

Radiation 
Embrittlement 

Pitting and Crevice 
Corrosion 

Fatique 

Microbiologically 
Influenced Corrosion 

Radiation 
Embrittlement 

Stress Corrosion 
Crackinq 

Cracking No 

Loss of Material 
TSC Localized Corrosion (precursor to 

SCC) and sec AMP 

Crackinq TLAA per Desiqn Code 

Loss of Material No 

Cracking No 

Cracking 
TSC Localized Corrosion 

and sec AMP 

Cracking No 

Loss of Material 
TSC Localized Corrosion (precursor to 

SCC) 
and sec AMP 

Crackinq TLAA per Design Code 

Loss of Material No 

Cracking No 

Cracking 
TSC Localized Corrosion 

and sec AMP 
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APPLICATION FOR RENEWAL OF THE NAC-MPC SYSTEM Coe 

Table 3.2-1 Aging Management Review Results - Transportable Storage Canister (TSC) and Fuel Basket (FB) - YR-MPC 

455-871-3, -9 

455-871-5 

Shield Lid / Shield 
Lid - Damaged 

Fuel 

Structural Lid 

Stainless 
Steel 

Stainless 
Steel (welded) 

Stainless 
Steel 

Stainless 
Steel (welded) 

FE 

HE 

FE 

SH 

FE 

SH 
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Fatigue 

Creep 

Radiation Embrittlement 

Radiation Embrittlement 

Fatigue 

Creep 

Radiation Embrittlement 

Pitting and Crevice 
Corrosion 

Fatigue 

Microbiologically 
Influenced Corrosion 

Radiation Embrittlement 

Fatigue 

Creep 

Radiation Embrittlement 

Stress Corrosion 
Cracking 

Cracking 

Change in 
Dimensions 

Crackin 

Cracking 

Cracking 

Change in 
Dimensions 

Cracking 

Loss of Material 
(precursor to 

sec 
Cracking 

Loss of Material 

Cracking 

Cracking 

Change in 
Dimensions 

Cracking 

Cracking 

TLAA per Design Code 

No 

No 
No 

TLAA per Design Code 

No 

No 
TSC Localized 

Corrosion and sec 
AMP 

TLAA per Design Code 

No 

No 

TLAA per Design Code 

No 

No 
TSC Localized 

Corrosion and SCC 
AMP 
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Table 3.2-1 Aging Management Review Results - Transportable Storage Canister (TSC) and Fuel Basket (FB) - YR-MPC 
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Stainless steel FE Stress Corrosion Cracking No 
(welded) Crackinq 

Stainless steel FE Pitting and Crevice Loss of material No 
Corrosion (Precursor to 

455-871-2 Spacer Ring stress corrosion 
crackinq) 

Microbiologically Loss of material No 
Influenced Corrosion 

Radiation Embrittlement Cracking No 

Stainless steel FE 
Creep 

Change in 
No Dimensions 

Fatigue Cracking TLAA per Design Code 

455-871-7 Port Cover Radiation Embrittlement Cracking No 

SH Radiation Embrittlement Cracking No 

Stainless Loss of Fracture 
Steel FE Thermal Aging Toughness/ Loss No 

(Welded) of Ductility 

Stainless 
HE 

Fatigue Cracking TLAA per Design Code 

Shield Lid Support 
Steel Radiation Embrittlement Cracking No 

455-871-1 
Ring Stainless Loss of Fracture 

Steel HE Thermal Aging Toughness I Loss No 
(Welded) of Ductility 
Stainless Loss of Fracture 

Steel HE Thermal Aging Toughness/ No 
(Welded) Loss of Ductility 

455-881- 1, -3, -4, PWR Fuel Tube, Fatigue Cracking TLAA per Design Code 
-5, -6 Cladding, Flange 

Stainless Change in 
Steel 

HE Creep 
Dimensions 

No 

Radiation Embrittlement Cracking No 
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Table 3.2-1 Aging Management Review Results - Transportable Storage Canister (TSC) and Fuel Basket (FB) - YR-MPC 

Boron Depletion 
Loss of Criticality 

TLAA 
Control 

General Corrosion Loss of Material No 

Radiation Embrittlement Cracking No 

455-881-2 Neutron Absorber Baral HE Thermal Aging Loss of Strength No 

Wet Corrosion and Change in No 
Blisterin Dimensions 

Galvanic Corrosion Loss of Material No 

Creep 
Change in 

No 
Dimensions 

Stainless Loss of Fracture 

Steel (welded) HE Thermal Aging Toughness/ No 
Loss of Ductilit 

455-891-1, -2, -3, Bottom Fuel Basket Fatigue Cracking TLAA per Design Code 
-4, -5, -6 Weldment 

Stainless 
Steel 

HE Radiation Embrittlement Cracking No 

Creep Change in 
No 

Dimensions 

Stainless Loss of Fracture 

Steel (welded) HE Thermal Aging Toughness/ No 
Loss of Ductilit 

455-892-1, -2, -3, 
Fatigue Cracking TLAA per Design Code -4, -5, Top Fuel Basket 

and Weldment 
Stainless Change in 455-895- 16, -17 

Steel 
HE Creep Dimensions 

No 

Radiation Embrittlement Cracking No 

Fatigue Cracking TLAA per Design Code 

455-893-1 
Fuel Basket 

Steel HE Creep 
Change in 

No 
Support Disk Dimensions 

Radiation Embrittlement Cracking No 
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Table 3.2-1 Aging Management Review Results - Transportable Storage Canister (TSC) and Fuel Basket (FB) - YR-MPC 

General Corrosion Loss of Material No 

Loss of Fracture 
Thermal Aging Toughness/ Loss No 

of Ductilit 

Fatigue Cracking TLAA per Design Code 
Stainless 

Change in Steel HE Creep 
Dimensions 

No 
(17-4 PH) 

Radiation Embrittlement Cracking No 

Fatigue Cracking TLAA per Design Code 

Creep 
Change in No 

Fuel Basket Tie Dimensions 455-893- 2, -3, 
Rods, Spacers, 

Stainless 
HE -5, -6, -7 Steel Radiation Embrittlement Cracking No 

and Washers 
Loss of Fracture 

Thermal Aging Toughness / Loss No 
of Ductilit 

Fatigue Cracking TLAA per Design Code 

Radiation Embrittlement Cracking No 

455-893-4 Fuel Basket Top Stainless 
HE Creep 

Change in 
No 

Nut Steel Dimensions 
Loss of Fracture 

Thermal Aging Toughness/ Loss No 
of Ductilit 
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Table 3.2-1 Aging Management Review Results - Transportable Storage Canister (TSC) and Fuel Basket (FB) - YR-MPC 

455-894-1 

455-895-13 

455-902-1, -4, 
-6, -7, -14, -15 

455-902-2, - 5 

455-902P-8 

Fuel Basket Heat 
Transfer Disk 

Fuel Basket Flat 
Washer 

Damaged Fuel Can 
(DFC) Screen 

Cover Plate, Collar, 
and 

Filter and Backing 
Screens 

DFC Lid Plate and 
Bottom Plate 

DFC Bottom and 
Side Plates 

Aluminum 

Stainless 
Steel 

Stainless 
Steel 

Stainless 
Steel (welded) 

Stainless 
Steel 

Stainless 
Steel (welded) 

Stainless 
Steel 

Stress Relaxation 

Thermal Aging 

General Corrosion 
HE 

Creep 

Radiation Embrittlement 

Fatigue 

HE Radiation Embrittlement 

Creep 

Creep 

HE Thermal Aging 

Radiation Embrittlement 

HE Thermal Aging 

Fatigue 

HE Radiation Embrittlement 

Creep 

HE Thermal Aging 

Fatigue 

HE Radiation Embrittlement 

Creep 
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Loss of Preload No 

Loss of Strength No 
Loss of Material No 

Change in 
Dimensions 

No 

Cracking No 

Cracking TLAA per Design Code 

Cracking No 
Change in 

Dimensions 
No 

Change in 
Dimensions 

No 

Loss of Fracture 
Toughness/ Loss No 

of Ductilit 

Cracking No 
Loss of Fracture 

Toughness/ Loss No 
of Ductilit 

Cracking TLAA per Design Code 

Cracking No 
Change in 

Dimensions 
No 

Loss of Fracture 
Toughness/ Loss No 

of Ductilit 

Cracking TLAA per Design Code 

Cracking No 

Change in 
Dimensions 

No 
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APPLICATION FOR RENEWAL OF THE NAC-MPC SYSTEM Coe 

Table 3.2-1 Aging Management Review Results - Transportable Storage Canister (TSC) and Fuel Basket (FB) - YR-MPC 

455-902P-9 

455-902-10 

455-902-12, -13, -16 

• 

DFC Lid Collar 
Upper Side Plates 

DFC Tube Body 

DFC Lift Tee, 
Support Ring and 

Dowel Pin 

Stainless 
Steel (welded) 

Stainless 
Steel 

Stainless 
Steel 

Stainless 
Steel (welded) 

Stainless 
Steel 

Stainless 
Steel (welded) 

HE Thermal Aging 

Fatigue 

HE Radiation Embrittlement 

Creep 

Fatigue 

HE Radiation Embrittlement 

Creep 

HE Thermal Aging 

Fatigue 
HE 

Radiation Embrittlement 

Creep 

HE 
Thermal Aging 
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• 

Loss of Fracture 
Toughness/ Loss No 

of Ductilit 

Cracking TLAA per Design Code 

Cracking No 

Change in 
Dimensions 

No 

Cracking TLAA per Design Code 

Cracking No 

Change in 
Dimensions 

No 

Loss of Fracture 
Toughness/ Loss No 

of Ductilit 

Cracking TLAA per Design Code 

Cracking No 

Change in 
Dimensions 

No 

Loss of Fracture 
Toughness/ Loss No 

of Ductilit 

• 
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APPLICATION FOR RENEWAL OF THE NAC-MPC SYSTEM CoC 

Table 3.2-1 Aging Management Review Results - Transportable Storage Canister (TSC) and Fuel Basket (FB) - YR-MPC 

Test Assembly Fatigue Cracking 
455-919-1, -2, -3, -4, -5 Retainer Lower Stainless 

HE Tab, Lifting Plate, Steel Radiation Embrittlement Cracking 
Gusset and Rin 

YR-RF A (Zl Casing Stainless Fatigue Cracking 
YR-00-061-1, -2 HE and Top Ring Steel Radiation Embrittlement Cracking 

YR-00-062, 
RFA Top End Plate Stainless Fatigue Cracking 

Sheet 2, -1 HE 
Sheet 3, -10, 

& Template Steel Radiation Embrittlement Cracking 

YR-00-063-1, -2, -3, RFA Bottom End Stainless Fatigue Cracking 
HE -4, -5 Fitting Assembly Steel Radiation Embrittlement Cracking 

RFA Captive Bolt Stainless Fatigue Cracking 
YR-00-064-1, -5 HE and Alignment Pin Steel Radiation Embrittlement Cracking 

RFA Corner Angle Stainless Fatigue Cracking 
YR-00-065-1, -2 HE & Tie Plate Steel Radiation Embrittlement Cracking 

RFA Fuel Tube, 
Stainless Fatigue Cracking 

YR-00-066-1, -2, -3 Top Cap & Bottom HE 
Ca Steel Radiation Embrittlement Cracking 

Notes 

(1) Safety functions and item/note numbers of YR-MPC TSC and Fuel Basket Subcomponents are identified in Table 2.5-1. 
(2) Yankee-Class Reconfigured Fuel Assembly (YR-RFA) 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

• 

(3) Materials Legend: Steel = Carbon Steel (Including various carbon, alloy, high-strength, and low-alloy steels. Also includes galvanized and electroless 
nickel (EN) plated steels); Stainless Steel and Stainless Steel (welded) (including precipitation hardened stainless steel); Aluminum; NSP = Polymer
Based Neutron Shielding (e.g., NS-4-FR); NSC = Cement-Based Neutron shielding (e.g., NS3); Baral= Borated aluminum-based composites; Concrete; 
and Spent Nuclear Fuel. 

(4) Environments Legend: OD = Air-Outdoor/Air-Indoor; SH = Sheltered; E-C = Embedded in Concrete; FE = Fully Encased (Steel); HE= Helium (Inert Gas). 
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Table 3.2-2 Aging Management Review Results -Transportable Storage Canister (TSC) and Fuel Basket (FB) - CY-MPC 

HE 
Radiation 

Cracking No 
Embrittlement 

Pitting and Crevice 
Loss of Material 

TSC Localized Corrosion 
(precursor to 

Corrosion sec and sec AMP 
Stainless Steel Microbiologically 

414-870-1 Shell SH Influenced Corrosion 
Loss of Material No 

Fati ue Crackin TLAA n Code 
Radiation 

Cracking No 
Embrittlement 

Stainless Steel 
SH 

Stress Corrosion 
Cracking 

TSC Localized Corrosion 
welded Crackin and sec AMP 

HE 
Radiation 

Cracking No 
Embrittlement 

Pitting and Crevice 
Loss of Material TSC Localized Corrosion 

(precursor to 
Corrosion sec and sec AMP 

Stainless Steel Microbiologically 
414-870-2 Bottom SH Influenced Corrosion 

Loss of Material No 

Fati ue Crackin TLAA er Desi n Code 
Radiation Cracking No 

Embrittlement 
Stainless Steel 

SH 
Stress Corrosion 

Cracking 
TSC Localized Corrosion 

welded Crackin and sec AMP 

HE 
Radiation Cracking No 

Embrittlement 
Fati ue Crackin TLAA er Desi n Code 

Stainless Steel Creep 
Change in No 

FE Dimensions 

414-871-3 Shield Lid 
Radiation Cracking No 

Embrittlement 
Fati ue Crackin TLAA er Desi n Code 

Stainless Steel Creep 
Change in 

No 
FE Dimensions 

(welded) 
Radiation 

Embrittlement 
Cracking No 
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Table 3.2-2 Aging Management Review Results -Transportable Storage Canister {TSC) and Fuel Basket (FB) - CY-MPC 

Pitting and Crevice 
Corrosion 

Stainless Steel SH Fatigue 
Microbiologically 

Influenced Corrosion 

Radiation Embrittlement 
414-871-5 Structural Lid 

Fatigue 

FE Radiation Embrittlement 

Creep Stainless Steel 
(welded) 

Stress Corrosion 
Cracking 

SH 

Stainless FE Stress corrosion 
steel cracking 

welded 
Stainless FE Pitting and crevice 

steel corrosion 
414-871-2 Spacer Ring 

Microbiologically 
influenced corrosion 

Radiation 
embrittlement 
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Loss of Material 
(precursor to SCC) 

Cracking 

Loss of Material 

Cracking 

Cracking 

Cracking 

Change in 
Dimensions 

Cracking 

Cracking 

Loss of material 
(Precursor to 

stress corrosion 
crackin 

Loss of material 

Cracking 

TSC Localized 
Corrosion and sec 

AMP 
TLAA per Design Code 

No 

No 

TLAA per Design Code 

No 

No 

TSC Localized 
Corrosion and sec 

AMP 
No 

No 

No 

No 
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APPLICATION FOR RENEWAL OF THE NAC-MPC SYSTEM Coe 

Table 3.2-2 Aging Management Review Results -Transportable Storage Canister (TSC) and Fuel Basket (FB) - CY-MPC 

414-871-7 

414-871-1 

414-881-1, -3, -4, 
and 

414-882-1, -3, -4 

• 

414-881-2 
and 

414-882-2 

Port Cover 

Shield Lid Support 
Ring 

Fuel Tube 
(Standard and 

Oversize), 
Cladding and 

Flange 

Neutron Absorber 

Stainless Steel 

Stainless Steel 
(welded) 

Stainless Steel 

Stainless Steel 
(welded) 

Stainless Steel 
(welded) 

Stainless Steel 

Baral 

FE 

SH 

FE 

HE 

HE 

HE 

HE 

HE 
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• 

Fatigue 

Creep 

Microbiologically 
influenced corrosion 

Radiation Embrittlement 

Radiation Embrittlement 

Thermal Aging 

Fati ue 
Radiation Embrittlement 

Thermal Aging 

Thermal Aging 

Fatigue 

Creep 

Radiation Embrittlement 

Boron Depletion 

General Corrosion 

Thermal Aging 

Wet Corrosion and 
Blisterin 

Creep 

Radiation Embrittlement 

Galvanic Corrosion 

Cracking 

Change in 
Dimensions 

Loss of material 

Cracking 

Cracking 

Loss of Fracture 
Toughness/ Loss 

of Ductilit 
Crackin 
Crackin 

Loss of Fracture 
Toughness/ 

Loss of Ductili 
Loss of Fracture 

Toughness/ Loss 
of Ductilit 

Cracking 

Change in 
Dimensions 

Cracking 

Loss of Criticality 
Control 

Loss of Material 

Loss of Strength 

Change in 
Dimensions 
Change in 

Dimensions 

Cracking 

Loss of Material 

TLAA per Design Code 

No 

No 

No 

No 

No 

TLAA er Desi n Code 
No 

No 

No 

TLAA per Design Code 

No 

No 

TLAA 

No 

No 

No 

No 

No 

No 

• 
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Table 3.2-2 Aging Management Review Results -Transportable Storage Canister (TSC) and Fuel Basket (FB) - CY-MPC 

Stainless Steel Loss of Fracture 

(welded) HE Thermal Aging Toughness/ No 

Fuel Basket Bottom Loss of Ductilit 
414-891-1, -2, -3, 

Weldment Fatigue Cracking TLAA per Design Code 
-4, -5, -6 

(Welded) Change in Stainless Steel HE Creep 
Dimensions No 

Radiation Embrittlement Cracking No 

Stainless Steel Loss of Fracture 

(welded) HE Thermal Aging Toughness/ No 
Loss of Ductilit 

414-892-1, -2, -3, 
Fuel Basket Top 

Cracking TLAA per Design Code Weldment Fatigue 
-4, -5, -6, -7 

(Welded) Change in Stainless Steel HE Creep 
Dimensions No 

Radiation Embrittlement Cracking No 

Fatigue Cracking TLAA per Design Code 

Creep 
Change in 

No Dimensions 

Steel HE Radiation Embrittlement Cracking No 

General Corrosion Loss of Material No 

414-893-1 Fuel Basket 
Loss of Fracture Support Disk 

Thermal Aging Toughness/ Loss No 
of Ductilit 

Fatigue Cracking TLAA per Design Code 

Stainless Steel 
HE Creep 

Change in 
No (17-4 PH) Dimensions 

Radiation Embrittlement Cracking No 
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Table 3.2-2 Aging Management Review Results -Transportable Storage Canister (TSC) and Fuel Basket (FB) - CY-MPC 

Fatigue Cracking TLAA per Design Code 

Creep 
Change in No 

Fuel Basket Dimensions 
414-893-2, -3, -5, 

Spacers and Tie Stainless Steel HE 
-6, -7 

Rods, Washers 
Radiation Embrittlement Cracking No 

Loss of Fracture 
Thermal Aging Toughness / Loss No 

of Ductilit 

Fatigue Cracking TLAA per Design Code 

Radiation Embrittlement Cracking No 

Fuel Basket Top Creep 
Change in 

No 
414-893-4 Stainless Steel HE Dimensions 

Nut Loss of Fracture 
Thermal Aging Toughness/ Loss No 

of Ductilit 

Stress Relaxation Loss of Preload No 

Thermal Aging 
Loss of Strength No 

Fuel Basket Heat General Corrosion Loss of Material No 
414-894-1 

Transfer Disk 
Aluminum HE 

Change in 
Creep 

Dimensions 
No 

Radiation Embrittlement Cracking No 

Stainless Steel 
Loss of Fracture 

(welded) 
HE Thermal Aging Toughness/ Loss No 

DFC Lid and of Ductilit 

414-902-2, -5, -16 Bottom Plates, and Fati ue Crackin TLAA er Desi n Code 

Dowel Pin 
Stainless Steel HE 

Radiation Embrittlement Crackin No 

Creep 
Change in 

No 
Dimensions 
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Table 3.2-2 Aging Management Review Results -Transportable Storage Canister (TSC) and Fuel Basket (FB) - CY-MPC 

414-902-8, -13 

414-902-9 

414-902-11, -12 

414-902-1, -4, -6, 
-7,-14,-15 

414-903-4, -5, -8, 
-9, -10, -16, -17 

DFC Side and 
Bottom Plates 

DFC Tube Body 

DFC Lift Tee and 
Support Ring 

DFC Collar, Wiper, 
and Filter and 

Backing Screen 

CY-RFA (2l Corner 
Angle, Tube, 

Screens, Pin, Bolt 
& Support Grid 

Stainless Steel 

Stainless Steel 
(welded) 

Stainless Steel 

Stainless Steel 
(welded} 

Stainless Steel 

Stainless Steel 
(welded) 

Stainless Steel 

Stainless Steel 

HE 
Creep 

HE Thermal Aging 

Fati ue 

HE Radiation Embrittlement 

Creep 

HE Thermal Aging 

Fati ue 

HE Radiation Embrittlement 

Creep 

HE Thermal Aging 

Creep 

HE 
Thermal Aging 

Radiation Embrittlement 
Fati ue 

HE 
Radiation Embrittlement 
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er Desi n Code 
No 

Change in 
Dimensions 

No 

Loss of Fracture 
Toughness/ Loss No 

of Ductilit 
Crackin TLAA er Desi n Code 
Crackin No 

Change in 
Dimensions 

No 

Loss of Fracture 
Toughness/ Loss No 

of Ductilit 
Crackin TLAA n Code 
Crackin 

Change in 
Dimensions 

No 

Loss of Fracture 
Toughness / Loss No 

of Ductilit 
Change in 

Dimensions 
No 

Loss of Fracture 
Toughness/ Loss No 

of Ductilit 

Crackin No 
Crackin No 

Cracking No 
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Table 3.2-2 Aging Management Review Results -Transportable Storage Canister (TSC) and Fuel Basket (FB) - CY-MPC 

No 

414-904-1, -2, -3, 
-4, -5, -6, -7, -8 

RFA Bottom 
Housing, Retaining 
Plate & Ring, Top 
Housing, Guide & Stainless Steel 
Retaining Plate, 

HE 
Radiation Embrittlement Cracking No 

Screen Ring & 
Housin 

Notes: 

• 

(1) Safety functions and item/note numbers of Concrete Cask Subcomponents are identified in Table 2.5-2. 
(2) CY Reconfigured Fuel Assembly (RFA) 

(3) Materials Legend: Steel = Carbon Steel (Including various carbon, alloy, high-strength, and low-alloy steels. Also includes galvanized and electroless 
nickel (EN) plated steels); Stainless steel (including precipitation hardened SS); Aluminum; NSP = Polymer-Based Neutron Shielding (e.g., NS-4-FR); 
NSC = Cement-Based Neutron shielding (e.g., NS-3); Baral = Borated aluminum-based composites; Concrete; and Spent Nuclear Fuel. 

(4) Environments Legend: OD= Air-Outdoor/Air-Indoor; SH= Sheltered; E-C = Embedded in Concrete; FE= Fully Encased (Steel); HE= Helium (Inert Gas). 
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APPLICATION FOR RENEWAL OF THE NAC-MPC SYSTEM Coe 

Table 3.2-3 Aging Management Review Results - Transportable Storage Canister (TSC) and Fuel Basket (FB) - MPC
LACBWR 

HE Radiation Embrittlement Cracking No 

Pitting and Crevice Loss of Material TSC Localized 
(precursor to Corrosion and SCC Corrosion 

SCC) AMP 
Stainless Steel Microbiologically 

SH Influenced Corrosion Loss of Material No 
630045-870-1 Shell 

Fatigue Cracking TLAA per Design Code 

Radiation Embrittlement Cracking No 

Stainless Steel TSC Localized 

(Welded) 
SH Stress Corrosion Cracking Cracking Corrosion and sec 

AMP 

HE Radiation Embrittlement Cracking No 

Pitting and Crevice 
Loss of Material TSC Localized 

(precursor to Corrosion and sec Corrosion 
SCC) AMP 

Stainless Steel Microbiologically 
SH Influenced Corrosion 

Loss of Material No 
630045-870-2 Bottom Plate 

Fatigue Cracking TLAA per Design Code 

Radiation Embrittlement Cracking No 

Stainless Steel TSC Localized 

(welded) 
SH Stress Corrosion Cracking Cracking Corrosion and SCC 

AMP 
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ENCLOSURE 1 

APPLICATION FOR RENEWAL OF THE NAC-MPC SYSTEM Coe 

Table 3.2-3 Aging Management Review Results - Transportable Storage Canister (TSC) and Fuel Basket (FB) - MPC-LACBWR 

HE Radiation Embrittlement Cracking No 

Pitting and Crevice 
Loss of Material TSC Localized 

(precursor to Corrosion and sec 
Corrosion sec AMP 

Stainless Steel Microbiologically 
Loss of Material No 

630045-871-1 Closure Lid SH Influenced Corrosion 

Fatigue Cracking TLAA per Design Code 

Radiation Embrittlement Cracking No 

Stainless Steel 
TSC Localized 

(welded) 
SH Stress Corrosion Cracking Cracking Corrosion and SCC 

AMP 

Fatigue Cracking TLAA per Design Code 
Stainless Steel HE 

630045-870-4 Lid Support Ring Radiation Embrittlement Cracking No 

Stainless Steel 
Loss of Fracture 

(welded) 
HE Thermal Aging Toughness/ No 

Loss of Ductilit 

Fatigue Cracking TLAA per Design Code 

FE Creep 
Change in No 

Dimensions 
Stainless Steel 

630045-870-5 Inner Port Cover Radiation Embrittlement Cracking No 

SH Radiation Embrittlement Cracking No 

Stainless Steel 
Loss of Fracture 

(welded) 
FE Thermal Aging Toughness/ No 

Loss of Ductilit 
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APPLICATION FOR RENEWAL OF THE NAC-MPC SYSTEM Coe 

Table 3.2-3 Aging Management Review Results - Transportable Storage Canister (TSC) and Fuel Basket (FB) - MPC-LACBWR 

630045-870-7 

630045-870-9 

630045-870-10 

630045-870-11 

Closure Ring 

Stainless Steel 

Stainless Steel 
(welded) 

Spacer Aluminum 

Bolt Stainless Steel 

Nord-Lock Washer Stainless Steel 

SH 

FE 

SH 

HE 

HE 

HE 

Pitting and Crevice 
Corrosion 

Fatigue 

Microbiologically 
Influenced Corrosion 

Radiation Embrittlement 

Radiation Embrittlement 

Radiation Embrittlement 

Stress Corrosion Cracking 

Thermal Aging 

General Corrosion 

Creep 

Radiation Embrittlement 

Fatigue 

Radiation Embrittlement 

Fatigue 

Radiation Embrittlement 
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Loss of Material TSC Localized 
(precursor to Corrosion and SCC 

SCC\ AMP 

Cracking TLAA per Design Code 

Loss of Material No 

Cracking No 

Cracking No 

Cracking No 

TSC Localized 
Cracking Corrosion and sec 

AMP 

Loss of Strength No 

Loss of Material No 

Change in 
No 

Dimensions 

Cracking No 

Cracking No 

Cracking No 

Cracking No 

Cracking No 



ENCLOSURE 1 

APPLICATION FOR RENEWAL OF THE NAC-MPC SYSTEM Coe 

Table 3.2-3 Aging Management Review Results - Transportable Storage Canister (TSC) and Fuel Basket (FB) - MPC-LACBWR 

630045-870-12 

630045-877-1, -2, -3 

630045-878-1, -2, -3, 
-4, -5, -6, -7, -8 

• 

Outer Port Cover 

Fuel Basket 
Bottom Weldment, 

Pads 
and 

Support Plates 

Fuel Basket 
Top Weldment, 
Support Ring 

and 
Support Plates 

Stainless Steel 

Stainless Steel 
(welded) 

Stainless Steel 
(welded) 

Stainless Steel 

Stainless Steel 
(welded) 

Stainless Steel 

SH 

FE 

SH 

HE 

HE 

HE 

HE 
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• 

Pitting and Crevice 
Corrosion 

Microbiologically 
Influenced Corrosion 

Fatigue 

Radiation Embrittlement 

Radiation Embrittlement 

Stress Corrosion Cracking 

Thermal Aging 

Fatigue 

Radiation Embrittlement 

Creep 

Thermal Aging 

Fatigue 

Radiation Embrittlement 

Creep 

Loss of Material TSC Localized 
(precursor to Corrosion and SCC 

SCC) AMP 

Loss of Material No 

Cracking TLAA per Design Code 

Cracking No 

Cracking No 

TSC Localized 
Cracking Corrosion and sec 

AMP 
Loss of Fracture 

Toughness/ No 
Loss of Ductilitv 

Cracking TLAA per Design Code 

Cracking No 

Change in 
No 

Dimensions 

Loss of Fracture 
Toughness/ No 

Loss of Ductilitv 

Cracking TLAA per Design Code 

Cracking No 

Change in 
No 

Dimensions 

• 
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ENCLOSURE 1 

APPLICATION FOR RENEWAL OF THE NAC-MPC SYSTEM CoC 

Table 3.2-3 Aging Management Review Results - Transportable Storage Canister (TSC) and Fuel Basket (FB) - MPC-LACBWR 

630045-881-1, -3, 
-4, -5, -7 

630045-881-2, -6 

630045-881-5 

Fuel Basket 
Fuel Tube, 
Cladding 

and 
Flange 

Neutron Absorber 

Plate 

Stainless Steel 
(welded) 

Stainless Steel 

Baral 

Aluminum 

HE 

HE 

HE 

HE 
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Thermal Aging 

Fatigue 

Creep 

Radiation Embrittlement 

Boron Depletion 

General Corrosion 

Thermal Aging 

Wet Corrosion and 
Blistering 

Creep 

Radiation Embrittlement 

Galvanic Corrosion 

Thermal Aging 

Fatigue 

Creep 

Radiation Embrittlement 

Loss of Fracture 
Toughness/ No 

Loss of Ductility 

Cracking TLAA per Design Code 

Change in 
No 

Dimensions 

Cracking No 

Loss of 
Criticality TLAA 
Control 

Loss of Material No 

Loss of Strength No 

Change in 
No 

Dimensions 

Change in 
No 

Dimensions 

Cracking No 

Loss of Material No 

Loss of Strength No 

Cracking No 

Change in 
No 

Dimensions 

Cracking No 
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ENCLOSURE 1 

APPLICATION FOR RENEWAL OF THE NAC-MPC SYSTEM Coe 

Table 3.2-3 Aging Management Review Results - Transportable Storage Canister (TSC) and Fuel Basket (FB) - MPC-LACBWR 

630045-893-1, -2, 
-3 

630045-894-1 

630045-895-7, -8, 
-11,-12,-13, 
-14, -21, -22 

• 

Fuel Basket 
Support Disk 

Fuel Basket Heat 
Transfer Disk 

Fuel Basket 
Bottom Spacers, 

Tie Rods and 
Washers 

Steel 

Stainless Steel 
(17-4 PH) 

Aluminum 

Stainless Steel 

HE 

HE 

HE 

HE 

152 

• 

Fatigue 

Radiation Embrittlement 

General Corrosion 

Creep 

Thermal Aging 

Fatigue 

Creep 

Radiation Embrittlement 

Thermal Aging 

General Corrosion 

Creep 

Radiation Embrittlement 

Fatigue 

Creep 

Radiation Embrittlement 

Thermal Aging 

Cracking TLAA per Design Code 

Cracking No 

Loss of Material No 

Change in 
No 

Dimensions 

Loss of Fracture 
Toughness/ No 

Loss of Ductili 

Cracking TLAA per Design Code 

Change in 
No 

Dimensions 

Cracking No 

Loss of Strength No 

Loss of Material No 

Change in 
No 

Dimensions 

Cracking No 

Cracking TLAA per Design Code 

Change in No Dimensions 

Cracking No 

Loss of Fracture 
Toughness/ No 

Loss of Ductili 

• .. I 
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ENCLOSURE 1 

APPLICATION FOR RENEWAL OF THE NAC-MPC SYSTEM Coe 

Table 3.2-3 Aging Management Review Results - Transportable Storage Canister (TSC) and Fuel Basket (FB) - MPC-LACBWR 

"ffli. '''1cabr O•'"'oo"\' ,,•.v'C C , 
ljc; .• ~nt",,.,·.,. fl:~ .... ,~.9~9.,Jll.8 
~:.Dr-twin' . Act)vitiest_: 

Fatigue Cracking TLAA per Design Code 

Radiation Embrittlement Cracking No 

Fuel Basket Top Creep Change in 
No 630045-895-10 Stainless Steel HE Dimensions 

Nut 
Loss of Fracture 

Thermal Aging Toughness I No 
Loss of Ductilit 

Stress Relaxation Loss of Preload No 

Creep Change in 
No 

Dimensions 
Damaged Fuel Can 

Loss of Fracture 630045-902-1, -4, (DFC) Collar, 
Stainless Steel HE Thermal Aging Toughness/Los No -6, -7, -14, -15 Wiper, Filter and 

Backing Screens s of Ductilit 

Radiation Embrittlement Cracking No 

Stainless Steel Loss of Fracture 

(welded) HE Thermal Aging Toughness I No 
Loss of Ductili 

DFC Lid Plate, Lid 
Fatigue Cracking TLAA per Design Code 

630045-902-2, 
-13, -16 Bottom Plate and Radiation Embrittlement Cracking No 

Dowel Pins 
Stainless Steel HE Change in 

Creep 
Dimensions 

No 

Creep 
Change in 

No Dimensions 

Fatigue Cracking TLAA per Design Code 

Stainless Steel HE Radiation Embrittlement Cracking No 
DFC Upper Side 

630045-902-8 Plates Creep 
Change in 

No 
Dimensions 

Stainless Steel Loss of Fracture 

(welded) HE Thermal Aging Toughness I No 
Loss of Ductili 
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ENCLOSURE 1 

APPLICATION FOR RENEWAL OF THE NAC-MPC SYSTEM Coe 

Table 3.2-3 Aging Management Review Results - Transportable Storage Canister (TSC) and Fuel Basket (FB) - MPC-LACBWR 

630045-902-5 

630045-902-9 

630045-902-11, -12 

Notes: 

DFC Bottom Plate 

DFC Tube Body 

DFC Lift Tee and 
Support Ring 

Stainless Steel 

Stainless Steel 
(welded) 

Stainless Steel 

Stainless Steel 
(welded) 

Stainless Steel 

Stainless Steel 
(welded) 

Fatigue 

HE Radiation Embrittlement 

Creep 

HE Thermal Aging 

Fatigue 

HE Creep 

Radiation Embrittlement 

HE Thermal Aging 

Fatigue 

HE Radiation Embrittlement 

Creep 

HE Thermal Aging 

(1) Safety functions and item/note numbers of Concrete Cask Subcomponents are identified in Table 2.5-3. 

Cracking TLAA per Design Code 

Cracking No 

Change in No 
Dimensions 

Loss of Fracture 
Toughness/ No 

Loss of Ductili 

Cracking TLAA per Design Code 

Change in No 
Dimensions 

Cracking No 

Loss of Fracture 
Toughness/ No 

Loss of Ductilit 

Cracking TLAA per Design Code 

Cracking No 

Change in 
No 

Dimensions 
Loss of Fracture 

Toughness I No 
Loss of Ductili 

(2) Materials Legend: Steel = Carbon Steel (Including various carbon, alloy, high-strength, and low-alloy steels. Also includes galvanized and electroless 
nickel (EN) plated steels); Stainless steel (including precipitation hardened SS); Aluminum; NSP = Polymer-Based Neutron Shielding (e.g., NS-4-FR); 
NSC = Cement-Based Neutron shielding (e.g., NS-3); Baral = Borated aluminum-based composites; Concrete; and Spent Nuclear Fuel. 

(3) Environments Legend: OD= Air-Outdoor/Air-Indoor; SH = Sheltered; E-C = Embedded in Concrete; FE= Fully Encased (Steel); HE= Helium (Inert Gas). 
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APPLICATION FOR RENEWAL OF THE NAC-MPC SYSTEM Coe 

Table 3.2-4 Aging Management Review Results - Vertical Concrete Cask (VCC) - YR-MPC 

455-861-1 

455-861-2, -3 

455-861-10, -11, 
-12, -13, -14, -15 

VCC Liner Shell 

Top Flange and 
Support Ring 

Base Plate Inlet 
Assemblies 

SH 

Steel 

E-C 

Steel SH 

Steel SH 

155 

General Corrosion 

Microbiological 
Influenced Corrosion 

Pitting and Crevice 
Corrosion 

Radiation 
Embrittlement 

Radiation 
Embrittlement 

General Corrosion 

Radiation 
Embrittlement 

Microbiological 
Influenced Corrosion 

Pitting and Crevice 
Corrosion 

General Corrosion 

Radiation 
Embrittlement 

Galvanic Corrosion 

Microbiological 
Influenced Corrosion 

Pitting and Crevice 
Corrosion 

Loss of Material 

Loss of Material 

Loss of Material 

Cracking 

Cracking 

Loss of Material 

Cracking 

Loss of Material 

Loss of Material 

Loss of Material 

Cracking 

Loss of Material 

Loss of Material 

Loss of Material 

• 

TLAA 

No 

TLAA 

No 

No 

TLAA 

No 

No 

TLAA 

TLAA 

No 

No 

No 

TLAA 



ENCLOSURE 1 

APPLICATION FOR RENEWAL OF THE NAC-MPC SYSTEM Coe 

Table 3.2-4 Aging Management Review Results - Vertical Concrete Cask (VCC) - YR-MPC 

Pitting and Crevice 
Loss of Material TLAA 

Corrosion 

General Corrosion Loss of Material TLAA 

Baffle Weldment and 
Internal VCC Metal 

455-861-16, -25 Steel SH Galvanic Corrosion Loss of Material Components Surface 
Pedestal Plate Monitorin AMP 

Microbiological 
Loss of Material No 

Influenced Corrosion 

Radiation 
Cracking No 

Embrittlement 

Pitting and Crevice 
Loss of Material 

Reinforced VCC 
Corrosion Structure AMP 

General Corrosion Loss of Material 
Reinforced VCC 
Structure AMP 

455-861-17 Nelson Stud Steel E-C 
Microbiological 

Loss of Material No 
Influenced Corrosion 

Radiation 
Cracking No 

Embrittlement 

Galvanic Corrosion Loss of Material No 

General Corrosion Loss of Material TLAA 

455-861-18, -19, -20, Outlet Vent 
Steel SH 

Pitting and Crevice 
Loss of Material TLAA 

-21, -22, -23, -24 Assemblies Corrosion 

Microbiological 
Loss of Material No 

Influenced Corrosion 

Radiation 
Cracking No 

Embrittlement 
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APPLICATION FOR RENEWAL OF THE NAC-MPC SYSTEM Coe 

Table 3.2-4 Aging Management Review Results - Vertical Concrete Cask (VCC) - YR-MPC 

455-862-6 

455-862-8 

455-862-9 

455-863-1 

Lid Bolting Hardware Stainless Steel 

Insulation 

Baffle Weldment 
Cover 

vcc Lid 

Silicone Foam 

Stainless Steel 

Steel 

SH 

SH 

SH 

OD 

157 

Stress Corrosion 
Cracking 

Radiation 
Embrittlement 

Microbiological 
Influenced Corrosion 

Stress Relaxation 

Pitting and Crevice 
Corrosion 

Radiation 
Embrittlement 

Stress Corrosion 
Cracking 

Radiation 
Embrittlement 

Pitting and Crevice 
Corrosion 

Microbiological 
Influenced Corrosion 

Galvanic Corrosion 

General Corrosion 

Pitting and Crevice 
Corrosion 

Microbiological 
Influenced Corrosion 

Radiation 
Embrittlement 

Cracking 

Cracking 

Loss of Material 

Loss of Preload 

Loss of Material 

Cracking 

Cracking 

Cracking 

Loss of Material 

Loss of Material 

Loss of Material 

Loss of Material 

Loss of Material 

Loss of Material 

Cracking 

• 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

External VCC Metal 
Components Surface 

Monitorin AMP 

External VCC Metal 
Components Surface 

Monitorin AMP 

No 

No 



ENCLOSURE 1 

APPLICATION FOR RENEWAL OF THE NAC-MPC SYSTEM Coe 

Table 3.2-4 Aging Management Review Results - Vertical Concrete Cask (VCC) - YR-MPC 

455-863-1 
(continued) 

455-864-1, -2, -3, -4 

455-866-1, -2, -3, 
-4, -5, -6, -7, 

-8, -9, -10, -11 

• 

vcc Lid 

Shield Plug 
Assembly 

Rebar 

Steel 

Steel 

NSC/NSP 

Steel 

SH 

SH 

FE 

E-C 
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• 

Microbiological 
Influenced Corrosion 

General Corrosion 

Pitting and Crevice 
Corrosion 

Radiation 
Em brittlement 

Microbiological 
Influenced Corrosion 

General Corrosion 

Pitting and Crevice 
Corrosion 

Radiation 
Embrittlement 

Radiation 
Embrittlement 

Thermal Aging 
(NS-4-FR only) 

Boron Depletion 
(NS-4-FR onl ) 

Corrosion of 
Reinforcing Steel 

Loss of Material 

Loss of Material 

Loss of Material 

Cracking 

Loss of Material 

Loss of Material 

Loss of Material 

Cracking 

Cracking 

Loss of Fracture 
Toughness/Loss of 

Ductilit 

Loss of Shielding 
Effectiveness 

Loss of Concrete I 
Steel Bond 

Cracking 

Loss of Strength 

No 

TLAA 

TLAA 

No 

No 

TLAA 

TLAA 

No 

TLAA 

TLAA 

TLAA 

Reinforced VCC 
Structure AMP 

Reinforced VCC 
Structure AMP 

Reinforced VCC 
Structure AMP 

Reinforced VCC 
Structure AMP 

• 
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APPLICATION FOR RENEWAL OF THE NAC-MPC SYSTEM Coe 

Table 3.2-4 Aging Management Review Results - Vertical Concrete Cask (VCC) - YR-MPC 

455-866-15 Concrete Shell Concrete OD 

159 

Reaction with 
Aggregates 

Salt Scaling 

Aggressive Chemical 
Attack 

Creep 

Shrinkage 

Dehydration at high 
temperatures 

Fatigue 

Delayed ettringite 
formation 

Freeze - Thaw (Above 
the Freeze Line) 

Cracking 

Loss of Strength 

Loss of Material 
s 

Cracking 

Loss of Strength 

Cracking 

Cracking 

Cracking 

Loss of Strength 

Cracking 

Loss of material 

Loss of strength 

Cracking 

• 

Reinforced VCC 
Structure AMP 

Reinforced VCC 
Structure AMP 

Reinforced VCC 
Structure AMP 

Reinforced VCC 
Structure AMP 

Reinforced VCC 
Structure AMP 

Reinforced VCC 
Structure AMP 

No 

No 

No 

No 

No 

No 

No 

No 
Reinforced VCC 
Structure AMP 

Reinforced VCC 
Structure AMP 



ENCLOSURE 1 

APPLICATION FOR RENEWAL OF THE NAC-MPC SYSTEM Coe 

Table 3.2-4 Aging Management Review Results - Vertical Concrete Cask (VCC) - YR-MPC 

• 

455-866-15 
(continued) 

455-913-1, -2 

Concrete Shell 

Inlet Vent 
Supplemental Shield 

Assemblies 

Concrete 

Steel 

OD 

SH 

Radiation Damage 

Leaching of Calcium 
Hydroxide 

Microbiological 
Influenced Corrosion 

General Corrosion 

Pitting and Crevice 
Corrosion 
Radiation 

Embrittlement 

(1) Safety functions and item/note numbers of Concrete Cask Subcomponents are identified in Table 2.5-4. 

Cracking 

Loss of Strength 

Loss of Strength 

Increase in 
Porosity and 
Permeabilit 

Reduction of 
Concrete pH 
(Reducing 
Corrosion 

Resistance of Steel 
Embedments 

Loss of Material 

Loss of Material 

Loss of Material 

Cracking 

No 

No 

Reinforced VCC 
Structure AMP 

Reinforced VCC 
Structure AMP 

Reinforced VCC 
Structure AMP 

No 

TLAA 

TLAA 

No 

(2) Materials Legend: Steel = Carbon Steel (Including various carbon, alloy, high-strength, and low-alloy steels. Also includes galvanized and electroless 
nickel (EN) plated steels); Stainless steel (including precipitation hardened SS); Aluminum; NSP = Polymer-Based Neutron Shielding (e.g., NS-4-FR); 
NSC = Cement-Based Neutron shielding (e.g., NS-3); Bora! = Borated aluminum-based composites; Concrete; and Spent Nuclear Fuel. 

(3) Environments Legend: OD = Air-Outdoor/Air-Indoor; SH = Sheltered; E-C = Embedded in Concrete; FE = Fully Encased (Steel); HE= Helium (Inert Gas) 
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APPLICATION FOR RENEWAL OF THE NAC-MPC SYSTEM CoC 

Table 3.2-5 Aging Management Review Results - Vertical Concrete Cask (VCC) - CY-MPC 

414-861-1 

414-861-2, -3 

414-861-16, -25 

VCC Liner Shell 

Top Flange and 
Support Ring 

Baffle Weldment 
and Pedestal Plate 

SH 

Steel 

E-C 

Steel SH 

Steel SH 
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General Corrosion 

Microbiological 
Influenced Corrosion 

Pitting and Crevice 
Corrosion 

Radiation 
Embrittlement 

Radiation 
Embrittlement 

General Corrosion 

Radiation 
Embrittlement 

Microbiological 
Influenced Corrosion 

Pitting and Crevice 
Corrosion 

Pitting and Crevice 
Corrosion 

General Corrosion 

Galvanic Corrosion 

Microbiological 
Influenced Corrosion 

Radiation 
Embrittlement 

Loss of Material 

Loss of Material 

Loss of Material 

Cracking 

Cracking 

Loss of Material 

Cracking 

Loss of Material 

Loss of Material 

Loss of Material 

Loss of Material 

Loss of Material 

Loss of Material 

Cracking 

• 
TLAA 

No 

TLAA 

No 

No 

TLAA 

No 

No 

TLAA 

TLAA 

TLAA 

Internal VCC Metal 
Components Surface 

Monitorinq AMP 

No 

No 
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APPLICATION FOR RENEWAL OF THE NAC-MPC SYSTEM Coe 

Table 3.2-5 Aging Management Review Results -Vertical Concrete Cask (VCC) - CY-MPC 

414-861-10, -11, -12, 
-13, -14, -15 

414-861-17 

414-861-18, -19, -20, 
-21, -22, -23, -24 

•• 

Base Plate and Inlet 
Assemblies 

Nelson Stud 

Outlet Vent 
Assemblies 

Steel SH 

Steel E-C 

Steel SH 

162 

• 

General Corrosion 

Radiation 
Embrittlement 

Microbiological 
Influenced Corrosion 

Pitting and Crevice 
Corrosion 

General Corrosion 

Pitting and Crevice 
Corrosion 

Microbiological 
Influenced Corrosion 

Radiation 
Embrittlement 

Galvanic Corrosion 

General Corrosion 

Pitting and Crevice 
Corrosion 

Microbiological 
Influenced Corrosion 

Radiation 
Embrittlement 

Loss of Material 

Cracking 

Loss of Material 

Loss of Material 

Loss of Material 

Loss of Material 

Loss of Material 

Cracking 

Loss of Material 

Loss of Material 

Loss of Material 

Loss of Material 

Cracking 

TLAA 

No 

No 

TLAA 

Reinforced VCC 
Structure AMP 

Reinforced VCC 
Structure AMP 

No 

No 

No 

TLAA 

TLAA 

No 

No 

• 
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APPLICATION FOR RENEWAL OF THE NAC-MPC SYSTEM Coe 

Table 3.2-5 Aging Management Review Results - Vertical Concrete Cask (VCC) - CY-MPC 

414-862-6 

414-861-27 

Lid Bolting Hardware 

Baffle Weldment 
Cover 

Stainless 
Steel 

Stainless 
Steel 

SH 

SH 

163 

Stress Corrosion 
Cracking 

Radiation 
Embrittlement 

Microbiological 
Influenced Corrosion 

Stress Relaxation 

Pitting and Crevice 
Corrosion 

Stress Corrosion 
Cracking 

Radiation 
Embrittlement 

Pitting and Crevice 
Corrosion 

Microbiological 
Influenced Corrosion 

Cracking 

Cracking 

Loss of Material 

Loss of Preload 

Loss of Material 

Cracking 

Cracking 

Loss of Material 

Loss of Material 

• 

No 

No 

No 

No 

No 

No 

No 

No 

No 



ENCLOSURE 1 

APPLICATION FOR RENEWAL OF THE NAC-MPC SYSTEM Coe 

Table 3.2-5 Aging Management Review Results -Vertical Concrete Cask (VCC) - CY-MPC 

Galvanic Corrosion Loss of Material 

General Corrosion Loss of Material 

OD Pitting and Crevice 
Loss of Material Corrosion 

Microbiological 
Loss of Material Influenced Corrosion 

Radiation 
Cracking Embrittlement 

414-863- vcc Lid Steel 

Microbiological 
Loss of Material Influenced Corrosion 

General Corrosion Loss of Material 

SH 
Pitting and Crevice 

Loss of Material Corrosion 

Radiation 
Cracking Embrittlement 
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No 

External VCC Metal 
Components Surface 

Monitorin AMP 

External VCC Metal 
Components Surface 

Monitorin AMP 

No 

No 

No 

TLAA 

TLAA 

No 

• 
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Table 3.2-5 Aging Management Review Results - Vertical Concrete Cask (VCC) - CY-MPC 
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414-864-1, -2, -3, 
-5, -6 

414-866-1, -2, -3, 
-4, -5, -6, -7, -8, 

-9,-10,-11 

Shield Plug 
Assembly 

Rebar 

Steel 

NSC/NSP 

Steel 

SH 

FE 

E-C 
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Microbiological 
Influenced Corrosion 

General Corrosion 

Pitting and Crevice 
Corrosion 

Radiation 
Embrittlement 

Radiation 
Em brittlement 

Thermal Aging 
(NS-4-FR only) 

Boron Depletion 
(NS-4-FR only) 

Corrosion of 
Reinforcing Steel 

Loss of Material No 

Loss of Material TLAA 

Loss of Material TLAA 

Cracking No 

Cracking TLAA 

Loss of Fracture 
Toughness/Loss of TLAA 

Ductility 

Loss of Shielding 
TLAA Effectiveness 

Loss of Concrete / Reinforced VCC 
Steel Bond Structure AMP 

Loss of Material Reinforced VCC 
(spalling, scaling) Structure AMP 

Cracking 
Reinforced VCC 
Structure AMP 

Loss of Strength 
Reinforced VCC 
Structure AMP 
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Table 3.2-5 Aging Management Review Results - Vertical Concrete Cask (VCC) - CY-MPC 

414- 866-15 Concrete Shell Concrete OD 
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• • 

Reaction with 
Aggregates 

Salt Scaling 

Aggressive Chemical 
Attack 

Creep 

Shrinkage 

Dehydration at high 
temperatures 

Cracking 

Loss of Strength 

Loss of Material 
(spalling, scaling) 

Cracking 

Loss of Strength 

Loss of Material 
(spalling, scaling) 

Cracking 

Cracking 

Cracking 

Loss of Strength 

Reinforced VCC 
Structure AMP 

Reinforced VCC 
Structure AMP 

Reinforced VCC 
Structure AMP 

Reinforced VCC 
Structure AMP 

Reinforced VCC 
Structure AMP 

Reinforced VCC 
Structure AMP 

No 

No 

No 

No 

• 
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Table 3.2-5 Aging Management Review Results - Vertical Concrete Cask (VCC) - CY-MPC 
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414- 866-15 
(continued) 

Notes: 

Concrete Shell Concrete OD 

Fatigue 

Delayed ettringite 
formation 

Freeze - Thaw 
(Above the Freeze 

Line) 

Radiation Damage 

Leaching of Calcium 
Hydroxide 

(1) Safety functions and item/note numbers of Concrete Cask Subcomponents are identified in Table 2.5-5. 

Cracking 

Loss of material 
(spalling, scaling) 

Cracking 

Loss of strength 

Cracking 

Loss of Material 
(spalling, scaling) 

Cracking 

Loss of Strength 

Loss of Strength 

Increase in Porosity 
and Permeability 

Reduction of 
Concrete pH 
(Reducing 
Corrosion 

Resistance of Steel 
Embeds) 

No 

No 

No 

No 

Reinforced VCC 
Structure AMP 

Reinforced VCC 
Structure AMP 

No 

No 

Reinforced VCC 
Structure AMP 

Reinforced VCC 
Structure AMP 

Reinforced VCC 
Structure AMP 

(2) Materials Legend: Steel = Carbon Steel (Including various carbon, alloy, high-strength, and low-alloy steels. Also includes galvanized and electroless 
nickel (EN) plated steels); Stainless steel (including precipitation hardened SS); Aluminum; NSP = Polymer-Based Neutron Shielding (e.g., NS-4-FR); 
NSC = Cement-Based Neutron shielding (e.g., NS-3); Baral= Borated aluminum-based composites; Concrete; and Spent Nuclear Fuel. 

(3) Environments Legend: OD = Air-Outdoor/Air-Indoor; SH = Sheltered; E-C = Embedded in Concrete; FE = Fully Encased (Steel); HE= Helium (Inert Gas) 
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Table 3.2-6 Aging Management Review Results - Vertical Concrete Cask (VCC) - MPC-LACBWR 

630045-861-1 

630045-861-2 

630045-861-4, -5, -6, -7 

• 

VCC Liner Shell 

Top Flange 

Base and Inlet 
Assemblies 

SH 

Steel 

E-C 

Steel SH 

Steel SH 
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• 

General Corrosion Loss of Material 

Microbiological 
Loss of Material Influenced Corrosion 

Pitting and Crevice 
Loss of Material 

Corrosion 

Radiation 
Cracking Em brittlement 

Radiation 
Cracking 

Em brittlement 

General Corrosion Loss of Material 

Radiation 
Cracking Embrittlement 

Microbiological 
Loss of Material Influenced Corrosion 

Pitting and Crevice 
Loss of Material 

Corrosion 

Pitting and Crevice 
Loss of Material 

Corrosion 

General Corrosion Loss of Material 

Galvanic Corrosion Loss of Material 

Microbiological 
Loss of Material Influenced Corrosion 

Radiation 
Cracking 

Em brittlement 

TLAA 

No 

TLAA 

No 

No 

TLAA 

No 

No 

TLAA 

TLAA 

TLAA 

No 

No 

No 

• 
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Table 3.2-6 Aging Management Review Results - Vertical Concrete Cask (VCC) - MPC-LACBWR 

630045-861-8, -17 

630045-861-9 

630045-861-10, -11, 
-12, -13, -14, -15, -16 

630045-862-3 

Baffle Weldment 
and Pedestal Plate 

Nelson Stud 

Outlet Vent 
Assemblies 

Lid Bolting 
Hardware 

Steel SH 

Steel E-C 

Steel SH 

Stainless Steel SH 
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Pitting and Crevice 
Loss of Material Corrosion 

General Corrosion Loss of Material 

Galvanic Corrosion Loss of Material 

Microbiological 
Loss of Material Influenced Corrosion 

Radiation 
Cracking Embrittlement 

General Corrosion Loss of Material 

Pitting and Crevice 
Loss of Material Corrosion 

Microbiological 
Loss of Material Influenced Corrosion 

Radiation 
Cracking Embrittlement 

Galvanic Corrosion Loss of Material 
General Corrosion Loss of Material 
Pitting and Crevice 

Loss of Material Corrosion 

Microbiological 
Loss of Material Influenced Corrosion 

Radiation 
Cracking Embrittlement 

Stress Corrosion 
Cracking Crackin 

Radiation 
Cracking Embrittlement 

Microbiological 
Loss of Material Influenced Corrosion 

Stress Relaxation Loss of Preload 
Pitting and Crevice 

Loss of Material Corrosion 

• 
TLAA 

TLAA 

Internal VCC Metal 
Components Surface 

Monitorin AMP 

No 

No 

Reinforced VCC 
Structure AMP 

Reinforced VCC 
Structure AMP 

No 

No 

No 

TLAA 

TLAA 

No 

No 

No 

No 

No 

No 

No 
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Table 3.2-6 Aging Management Review Results - Vertical Concrete Cask (VCC) - MPC-LACBWR 

Microbiological Loss of Material No 
Influenced Corrosion 
General Corrosion Loss of Material TLAA 

630045-861-21 Inlet Shield Bars Steel SH Pitting and Crevice 
Loss of Material TLAA 

Corrosion 
Radiation Cracking No 

Embrittlement 
Stress Corrosion 

Cracking No 
Crackin 

Radiation 
Cracking No 

630045-861-22 
Baffle Weldment 

Stainless Steel SH 
Embrittlement 

Cover Pitting and Crevice 
Loss of Material No 

Corrosion 

Microbiological 
Loss of Material No 

Influenced Corrosion 
Galvanic Corrosion Loss of Material No 

External VCC Metal 
General Corrosion Loss of Material Components Surface 

Monitorin AMP 

Pitting and Crevice 
External VCC Metal 

Steel OD Loss of Material Components Surface 
Corrosion Monitorin AMP 

Microbiological Loss of Material No 
Influenced Corrosion 

630045-863-1, -2, -3, Radiation 
-4, -5, -6 VCC Lid Assembly Embrittlement 

Cracking No 

Microbiological Loss of Material No 
Influenced Corrosion 
General Corrosion Loss of Material TLAA 

Steel SH Pitting and Crevice 
Loss of Material TLAA 

Corrosion 
Radiation 

Cracking No 
Embrittlement 

Concrete FE 
Radiation Cracking No 

Embrittlement 
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Table 3.2-6 Aging Management Review Results - Vertical Concrete Cask (VCC) - MPC-LACBWR 

630045-866-1, -2, -4, -
5, -6, -7, -8, -9, -10, -

11, -26, -27 

630045-866-15 

Rebar 

Concrete Shell 

Steel E-C 

Concrete OD 
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Corrosion of 
Reinforcing Steel 

Reaction with 
Aggregates 

Salt Scaling 

Aggressive Chemical 
Attack 

Creep 

Shrinkage 

Dehydration at high 
temperatures 

Fatigue 

Loss of 
Concrete/Steel 

Bond 

Loss of Material 
(spalling, scaling) 

Cracking 

Loss of Strength 

Cracking 

Loss of Strength 

Loss of Material 
(Spalling, Scaling) 

Cracking 

Loss of Strength 

Loss of Material 
(Spalling, Scaling) 

Cracking 

Cracking 

Cracking 

Loss of Strength 

Cracking 

• 
Reinforced VCC 
Structure AMP 

Reinforced VCC 
Structure AMP 

Reinforced VCC 
Structure AMP 

Reinforced VCC 
Structure AMP 

Reinforced VCC 
Structure AMP 

Reinforced VCC 
Structure AMP 

Reinforced VCC 
Structure AMP 

Reinforced VCC 
Structure AMP 

Reinforced VCC 
Structure AMP 

Reinforced VCC 
Structure AMP 

No 

No 

No 

No 

No 
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Table 3.2-6 Aging Management Review Results - Vertical Concrete Cask (VCC) - MPC-LACBWR 

630045-866-15 

(continued) 
Concrete Shell Concrete OD 

Delayed ettringite 
formation Cracking 

Loss of strength 

No 

No 

No 

Reinforced VCC Cracking 
Freeze - Thaw (Above 1---------+---St_ru_c_tu_r_e_A_M_P_----1 

the Freeze Line) Reinforced VCC 

Radiation Damage 

Leaching of Calcium 
Hydroxide 

Cracking 

Loss of Strength 

Loss of Strength 

Increase in 
Porosity and 
Permeabilit 

Reduction of 
Concrete pH 
(Reducing 
Corrosion 

Resistance of Steel 
Embedments) 

Structure AMP 

No 

No 

Reinforced VCC 
Structure AMP 

Reinforced VCC 
Structure AMP 

Reinforced VCC 
Structure AMP 

Notes: 

• 

(1) Safety functions and item/note numbers of Concrete Cask Subcomponents are identified in Table 2.5-6. 
(2) Materials Legend: Steel = Carbon Steel (Including various carbon, alloy, high-strength, and low-alloy steels. Also includes galvanized and electroless 

nickel (EN) plated steels); Stainless steel (including precipitation hardened SS); Aluminum; NSP = Polymer-Based Neutron Shielding (e.g., NS-4-FR); 
NSC = Cement-Based Neutron shielding (e.g., NS-3); Baral = Borated aluminum-based composites; Concrete; and Spent Nuclear Fuel. 

(3) Environments Legend: OD = Air-Outdoor/Air-Indoor; SH = Sheltered; E-C = Embedded in Concrete; FE= Fully Encased (Steel); HE= Helium (Inert Gas) 

172 

• • 



• • • ENCLOSURE 1 

APPLICATION FOR RENEWAL OF THE NAC-MPC SYSTEM Coe 

Table 3.2-7 Aging Management Review Results - Transfer Cask (TFR) - YR-MPC / MPC-LACBWR 
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General Corrosion Loss of Material Transfer Cask AMP 

Pitting and Crevice 
Loss of Material Transfer Cask AMP 

Corrosion 
455~860-1 Bottom Plate Steel OD Radiation 

Embrittlement 
Cracking No 

Microbiological 
Loss of Material No 

Influenced Corrosion 

General Corrosion Loss of Material Transfer Cask AMP 

Pitting and Crevice 
Loss of Material Transfer Cask AMP 

Corrosion 
455-860- 2 Inner Shell Steel OD Microbiological 

Influenced Corrosion 
Loss of Material No 

Radiation Cracking No 
Embrittlement 

General Corrosion Loss of Material Transfer Cask AMP 

Pitting and Crevice 
Loss of Material Transfer Cask AMP 

Corrosion 

455-860-4 Outer Shell <4> Steel OD Galvanic Corrosion Loss of Material No 

Microbiological Loss of Material No 
Influenced Corrosion 

Radiation Cracking No 
Embrittlement 

General Corrosion Loss of Material Transfer Cask AMP 

Pitting and Crevice Loss of Material Transfer Cask AMP 
Corrosion 

455-860-5 Trunnion Steel OD Microbiological Loss of Material No 
Influenced Corrosion 

Radiation 
Cracking No 

Embrittlement 

Wear Loss of Material Transfer Cask AMP 
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Table 3.2-7 Aging Management Review Results - Transfer Cask (TFR) - YR-MPC / MPC-LACBWR 

455-860-8 

455-860-9 

455-860-10 

455-860-13, -29, 
and 

455-918-5 

• 

Neutron Shield 

Top Plate 

Door Rail (5) 

Door Lock Bolt/Stop 

NSP 

Steel 

Steel 

Stainless 
Steel 

FE 

OD 

OD 

OD 
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• 

Radiation 
Cracking Embrittlement 

Thermal Aging 
Loss of Fracture 

Tou hness 

Boron Depletion 
Loss of Shielding 

Effectiveness 

General Corrosion Loss of Material 

Pitting and Crevice 
Loss of Material 

Corrosion 
Radiation 

Cracking Embrittlement 
Microbiological 

Loss of Material Influenced Corrosion 

General Corrosion Loss of Material 

Pitting and Crevice 
Loss of Material 

Corrosion 

Radiation 
Cracking Embrittlement 

Galvanic Corrosion Loss of Material 

Microbiological 
Loss of Material Influenced Corrosion 

Wear Loss of Material 

Pitting and Crevice 
Loss of Material 

Corrosion 
Radiation 

Cracking Em brittlement 

Microbiological 
Loss of Material Influenced Corrosion 

Stress Corrosion 
Cracking Crackin 

Stress Relaxation Loss of Preload 

TLAA 

TLAA 

TLAA 

Transfer Cask AMP 

Transfer Cask AMP 

No 

No 

Transfer Cask AMP 

Transfer Cask AMP 

No 

No 

No 

Transfer Cask AMP 

No 

No 

No 

No 

No 

• 
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Table 3.2-7 Aging Management Review Results - Transfer Cask (TFR) - YR-MPC / MPC-LACBWR 

455-860-14 

455-860-11, -12 

455-860-3 

455-860-15, -34 

455-860-17 

Retaining Ring 

Shield Door 
Assembly A and B 

Gamma Shield Brick 

Retaining Ring & 
Strut Bracket Bolt 

Connector 

Steel 

Steel 

Lead 

Stainless 
Steel (Ferritic) 

Steel 

OD 

OD 

FE 

OD 

OD 
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General Corrosion Loss of Material 

Pitting and Crevice 
Loss of Material Corrosion 

Radiation 
Cracking Embrittlement 

Microbiological 
Loss of Material Influenced Corrosion 

Galvanic Corrosion Loss of Material 

General Corrosion Loss of Material 

Pitting and Crevice 
Loss of Material 

Corrosion 
Microbiological 

Loss of Material 
Influenced Corrosion 

Radiation Cracking Embrittlement 

Wear Loss of Material 

None Identified None Identified 

Pitting and Crevice 
Loss of Material 

Corrosion 
Radiation Cracking 

Embrittlement 

Stress Relaxation Loss of Preload 

Microbiological 
Loss of Material 

Influenced Corrosion 

General Corrosion Loss of Material 

Pitting and Crevice 
Loss of Material Corrosion 

Radiation Cracking 
Embrittlement 

Wear Loss of Material 

• 
Transfer Cask AMP 

Transfer Cask AMP 

No 

No 

Transfer Cask AMP 

Transfer Cask AMP 

Transfer Cask AMP 

No 

No 

Transfer Cask AMP 

No 

No 

No 

No 

No 

Transfer Cask AMP 

Transfer Cask AMP 

No 

Transfer Cask AMP 
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Table 3.2-7 Aging Management Review Results - Transfer Cask (TFR) - YR-MPC / MPC-LACBWR 

General Corrosion Loss of Material Transfer Cask AMP 

Pitting and Crevice 
Loss of Material Transfer Cask AMP Corrosion 

Microbiological 
Loss of Material No 

Influenced Corrosion 
455-860-33 Strut Bracket Steel OD 

Radiation 
Cracking No Embrittlement 

Wear Loss of Material Transfer Cask AMP 

General Corrosion Loss of Material Transfer Cask AMP 

Pitting and Crevice 
455-859 -1, -2, -3, 

-4, -5 
Transfer Adapter 

Assembly 
Steel 

Corrosion 
Radiation 

OD 
Loss of Material Transfer Cask AMP 

Cracking No 

• 

Em brittlement 

Wear Loss of Material Transfer Cask AMP 

(1) Safety functions and item/note numbers of YR-MPC/MPC-LACBWR Transfer Cask Subcomponents are identified in Table 2.5-7. 
(2) Materials Legend: Steel = Carbon Steel (Including various carbon, alloy, high-strength, and low-alloy steels. Also includes galvanized and electroless 

nickel (EN) plated steels); Stainless steel (including precipitation hardened SS); Aluminum; NSP = Polymer-Based Neutron Shielding (e.g., NS-4-FR); 
NSC = Cement-Based Neutron shielding (e.g., NS3); Lead; Boral = Borated aluminum-based composites (Bora!); Concrete; and SNF = Spent Nuclear 
Fuel 

(3) Environments Legend: OD = Air-Outdoor/Air-Indoor; SH = Sheltered; E-C = Embedded in Concrete; FE = Fully Encased (Steel); HE= Helium (Inert Gas). 
(4) Component coatings and operational conditions inspected and maintained under the TFR Maintenance Program. 
(5) Sliding surfaces of the TFR shield doors and rail components are lubricated with spent fuel pool compatible lubricant such as Neolube or equivalent. 
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Table 3.2-8 Aging Management Review Results -Transfer Cask (TFR) - CY-MPC 

General Corrosion Loss of Material Transfer Cask AMP 

Pitting and Crevice 
Loss of Material Transfer Cask AMP Corrosion 

414-860-1 Bottom Plate Steel OD 
Radiation 

Cracking No Embrittlement 

Microbiological 
Loss of Material No Influenced Corrosion 

General Corrosion Loss of Material Transfer Cask AMP 

Pitting and Crevice 
Loss of Material Transfer Cask AMP Corrosion 

414-860- 2 Inner Shell (4l Steel OD 
Microbiological 

Influenced Corrosion Loss of Material No 

Radiation 
Cracking No Embrittlement 

General Corrosion Loss of Material Transfer Cask AMP 

Pitting and Crevice 
Loss of Material Transfer Cask AMP Corrosion 

414-860-4 Outer Shell Steel OD Galvanic Corrosion Loss of Material No 

Microbiological 
Loss of Material No Influenced Corrosion 

Radiation 
Cracking No Em brittlement 
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Table 3.2-8 Aging Management Review Results -Transfer Cask (TFR) - CY-MPC 

General Corrosion Loss of Material Transfer Cask AMP 

Pitting and Crevice Loss of Material Transfer Cask AMP 
Corrosion 

414-860-5 Trunnion Steel OD 
Microbiological 

Loss of Material No 
Influenced Corrosion 

Radiation Cracking No 
Embrittlement 

Wear Loss of Material Transfer Cask AMP 

Radiation 
Cracking TLAA 

Embrittlement 

414-860-8 Neutron Shield NSP FE Thermal Aging 
Loss of Fracture TLAA 

Toughness 

Boron Depletion Loss of Shielding 
TLAA 

Effectiveness 

General Corrosion Loss of Material Transfer Cask AMP 

Pitting and Crevice Loss of Material Transfer Cask AMP 
Corrosion 

414-860-9 Top Plate Steel OD 
Radiation 

Cracking No 
Embrittlement 

Microbiological 
Loss of Material No 

Influenced Corrosion 

General Corrosion Loss of Material Transfer Cask AMP 

Pitting and Crevice Loss of Material Transfer Cask AMP 
Corrosion 
Radiation 

Cracking No 
Embrittlement 

414-860-10 Door Rail (5) Steel OD 
Galvanic Corrosion Loss of Material No 

Microbiological 
Loss of Material No 

Influenced Corrosion 

Wear Loss of Material Transfer Cask AMP 
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Table 3.2-8 Aging Management Review Results -Transfer Cask (TFR) - CY-MPC 

414-860-13 
and 

414-917-5 

414-860-14 

414-860 -11 , -12 

414-860-3 

414-860-15 

Door Lock 
Bolt/Stop 

Retaining Ring 

Shield Door 
Assembly A and B 

Gamma Shield 
Brick 

Retaining Ring Bolt 

Stainless Steel 

Steel 

Steel 

Lead 

Stainless Steel 
(Ferritic) 

OD 

OD 

OD 

FE 

OD 
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Pitting and Crevice 
Corrosion 
Radiation 

Embrittlement 
Microbiological 

Influenced Corrosion 
Stress Corrosion 

Crackinq 

Stress Relaxation 
General Corrosion 

Pitting and Crevice 
Corrosion 
Radiation 

Embrittlement 
Microbiological 

Influenced Corrosion 
Galvanic Corrosion 
General Corrosion 
Pitting and Crevice 

Corrosion 
Microbiological 

Influenced Corrosion 
Radiation 

Embrittlement 

Wear 

None Identified 

Pitting and Crevice 
Corrosion 

Radiation 
Embrittlement 

Stress Relaxation 
Microbiological 

Influenced Corrosion 

Loss of Material 

Cracking 

Loss of Material 

Cracking 

Loss of Preload 
Loss of Material 

Loss of Material 

Cracking 

Loss of Material 

Loss of Material 
Loss of Material 

Loss of Material 

Loss of Material 

Cracking 

Loss of Material 

None Identified 

Loss of Material 

Cracking 

Loss of Preload 

Loss of Material 

• 
No 

No 

No 

No 

No 
Transfer Cask AMP 

Transfer Cask AMP 

No 

No 

Transfer Cask AMP 
Transfer Cask AMP 

Transfer Cask AMP 

No 

No 

Transfer Cask AMP 

No 

No 

No 

No 

No 
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Table 3.2-8 Aging Management Review Results - Transfer Cask (TFR) - CY-MPC 

• 

414-860-17 

455-859 -1, -2, -3, 
-4, -5 

Connector 

Transfer Adapter 
Assembly 

Steel OD 

Steel OD 

General Corrosion Loss of Material 

Pitting and Crevice 
Loss of Material 

Corrosion 
Radiation 

Cracking 
Embrittlement 

Wear Loss of Material 

General Corrosion Loss of Material 

Pitting and Crevice 
Loss of Material 

Corrosion 
Radiation 

Cracking 
Embrittlement 

Wear Loss of Material 

(1) Safety functions and item/note numbers of CY-MPC Transfer Cask Subcomponents are identified in Table 2.5-8. 

Transfer Cask AMP 

Transfer Cask AMP 

No 

Transfer Cask AMP 

Transfer Cask AMP 

Transfer Cask AMP 

No 

Transfer Cask AMP 

(2) Materials Legend: Steel = Carbon Steel (Including various carbon, alloy, high-strength, and low-alloy steels. Also includes galvanized and electroless 
nickel (EN) plated steels); Stainless steel (including precipitation hardened SS); Aluminum; NSP = Polymer-Based Neutron Shielding (e.g., NS-4-FR); 
NSC = Cement-Based Neutron shielding (e.g., NS3); Lead; Baral = Borated aluminum-based composites (Baral); Concrete; and SNF = Spent Nuclear 
Fuel 

(3) Environments Legend: OD = Air-Outdoor/Air-Indoor; SH = Sheltered; E-C = Embedded in Concrete; FE = Fully Encased (Steel); HE= Helium (Inert Gas). 
(4) Component coatings and operational conditions inspected and maintained under the TFR Maintenance Program. 
(5) Sliding surfaces of the TFR shield doors and rail components are lubricated with spent fuel pool compatible lubricant such as Neolube or equivalent. 
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Table 3.2-9 NAC-MPC Spent Fuel Assemblies Aging Management Review (AMR) Results 
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Loss of Load 
Oxidation Bearing No 

Caoacitv 

Pitting Corrosion Loss of Material No 

Galvanic Corrosion Loss of Material No 

Zirconium-
Stress Corrosion 

Cracking No Crackina 
based alloy Hydride-Induced 

Fuel rod cladding 
CO, CR, RE, SH, SR, (Zircaloy-2, 

HE Embrittlement Loss of Ductility No 
TH Zircaloy-4, 

Delayed Hydride ZIRLO™, or 
Crackina Cracking No 

M5®) 
Low-Temperature Changes in 

Creeo Dimensions No 

Radiation Loss of 
No Embrittlement Strenath 

Fatigue Cracking No 

Mechanical Overload Cracking No 

General Corrosion 
Loss of 

No Material 
Stress Corrosion 

Cracking No Crackina 

Pitting Corrosion 
Loss of 

No Material 

CO, CR, RE, SH, SR, Stainless Steel Stress Rupture Cracking No 
Fuel rod cladding 

TH Alloy 
HE Strain Rate 

Embrittlement 
Cracking No 

Hyd rogen-1 nduced 
Cracking No 

Degradation 

Helium Embrittlement Cracking No 

Fission Product 
Cracking No 

Cladding Interaction 
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Table 3.2-9 NAC-MPC Spent Fuel Assemblies Aging Management Review (AMR) Results 

Guide tubes (PWR) or 
water channels (BWR) 

Spacer grids 

• 

RE, SR 

CR, RE, SR, TH 

Zirconium
based alloy or 
stainless steel 

Zirconium
based alloy or 
stainless steel 

lnconel 

HE 

HE 

HE 
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• 

Creep 

Hydriding 

Radiation 
Embrittlement 

Fatigue 

Creep 

Hydriding 

Radiation 
Embrittlement 

Fatigue 

Creep 

General Corrosion 

Stress Corrosion 
Crackina 

Radiation 
Embrittlement 

Fatigue 

Change in 
Dimensions 
Change in 

Dimensions 

Loss of Strength 

Cracking 

Change in 
Dimensions 

Change in 
Dimensions 

Loss of Strength 

Cracking 

Change in 
Dimensions 

Loss of Material 

Cracking 

Loss of Strength 

Cracking 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 
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Table 3.2-9 NAC-MPC Spent Fuel Assemblies Aging Management Review (AMR) Results 

Lower and Upper End 
Fittings 

Fuel channel (BVVR) 

CR, RE, SR 

CR, TH 

Stainless steel 

lnconel 

Zirconium
based alloy 

HE 

HE 

HE 
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Creep 

General Corrosion 

Stress Corrosion 
cracking 

Radiation 
Embrittlement 

Fatigue 

Creep 

General Corrosion 

Stress Corrosion 
Crackinq 

Radiation 
Embrittlement 

Fatigue 

Creep 

Hydriding 

Radiation 
Embrittlement 

Fatigue 

Change in 
Dimensions 

Loss of material 

Cracking 

Loss of Strength 

Cracking 

Change in 
Dimensions 

Loss of Material 

Cracking 

Loss of Strength 

Cracking 

Change in 
Dimensions 
Change in 

Dimensions 

Loss of Strength 

Cracking 

• 
No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 
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Table 3.2-9 NAC-MPC Spent Fuel Assemblies Aging Management Review (AMR) Results 

Creep Change in 
No Dimensions 

General Corrosion Loss of Material No 
Poison rod assemblies 

CR Stainless steel HE Stress Corrosion 
Cracking No (PWR) Cracking 

Radiation 
Loss of Strength No 

Embrittlement 

Fatigue Cracking No 

Notes: 

• 

(1) Safety functions of PWR and BWR SNF Subcomponents are identified in Tables 2.5-9. 
(2) Materials Legend: Steel = Carbon Steel (Including various carbon, alloy, high-strength, and low-alloy steels. Also includes galvanized and electroless 

nickel (EN) plated steels); SS = Stainless steel (including precipitation hardened SS); AL= Aluminum; NSP = Polymer-Based Neutron Shielding (e.g., NS-
4-FR); NSC = Cement-Based Neutron shielding (e.g., NS3); BAL= Borated aluminum-based composites (Baral); and C = Concrete. 

(3) Environments Legend: OD = Air-Outdoor/Air-Indoor; SH = Sheltered; E-C = Embedded in Concrete; FE= Fully Encased (Steel); HE= Helium (Inert Gas). 
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3.3 TIME-LIMITED AGING ANALYSES (TLAAs) 

This section lists and describes the proposed TLAAs identified as required in Section 3.2 for the 
NAC-MPC System SSCs. The TLAAs will incorporate current design basis analyses and expand 
as required to document the performance of the identified SSC subcomponents for the intended 
60-year component performance including the planned 40-year period of extended operation. 
The completed TLAAs are provided in Appendix B. 

In-scope SSC that are subject to a potential aging effect are addressed either through Time
Limited Aging Analysis (TLAA) or by an Aging Management Program (AMP). TLAAs that can 
adequately predict degradation associated with identified aging effects and can be reconfirmed 
for the period of extended operation, do not require additional Aging Management Activities 
(AMAs). This section discusses the criteria used to identify TLAAs and the evaluation and 
disposition of the identified TLAAs for the extended period of operation. In accordance with 10 
CFR 72.240(c)(2), the TLAAs demonstrate that SSC ITS will continue to perform their intended 
safety function for the period of extended operation. 

3.3.1 TLAA Identification Criteria 

The following criteria defined in NUREG-1927 [3.9.2] are used to identify TLAAs for existing SSC 
with a time dependent operating life: 

3.3.2 

(1) Involve SSCs important to safety within the scope of the renewal 
(2) Consider the effects of aging, 
(3) Involve time limited assumptions (e.g., 20-year) that are explicit in the analysis, 
(4) Determined to be relevant in making a safety determination, 
(5) Provides conclusions, or the basis for conclusions, regarding the 

capability of the SSC to perform its intended safety function through the 
operating term, and 

(6) Are contained or incorporated by reference in the design bases. 

TLAA Identification Process and Results 

Design documents for the NAC-MPC System were reviewed against the TLAA identification 
criteria discussed in Section 3.3.1. These included the CoC, NRC Safety Evaluation Reports 
(SERs), and Technical Specifications for the NAC-MPC System, NAC-MPC System FSAR, 
docketed licensing correspondence, and generic calculations and site-specific calculations and 
evaluations as defined in Section 3.8. 

The proposed TLAAs are identified in the AMR Tables 3.2-1 through 3.2-9 for the NAC-MPC 
System TSCs and Fuel Baskets, VCCs, and Transfer Casks . 
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3.3.3 Evaluation and Disposition of Identified TLAAs 

3.3.3.1 Fatigue Evaluation of NAC-MPC System Components for Extended Storage (NAC 
Calculation No. 30013-2001) 

The potential fatigue of the NAC-MPC SSCs (e.g., canisters and fuel baskets for YR-MPC, CY
MPC, and MPC-LACBWR systems) were evaluated in a TLAA for service conditions over the 
extended period of operation. The NAC-MPC canisters satisfy all conditions stipulated in NB-
3222.4(d)(1) through (6), and the fuel baskets satisfy all conditions stipulated in NG-3222.4(d)(1) 
through (4) for a 60-year service life. Therefore, the NAC-MPC canisters and fuel baskets do not 
require fatigue analysis for cyclic service for 60-years of extended storage conditions. 

3.3.3.2 Corrosion Analysis of NAC-MPC Steel Components for Extended Storage Operation 
(NAC Calculation No. 30013-2003) 

The TLAA evaluated the general corrosion of NAC-MPC Vertical Concrete Cask (VCC) carbon 
steel components at a constant rate of 0.003 inch per year over the entire 60-year period of 
extended operation resulting in a total corrosion allowance of 0.18 inch. The total corrosion 
allowance is evaluated for the different VCC steel components and it is determined not to have 
an adverse effect on the ability of the VCC assembly to perform its intended structural, thermal 
and shielding functions. Also, there are no credible aging mechanisms that would affect the VCC 
steel internals to result in significant pitting or crevice corrosion. Therefore, pitting and crevice 

• 

corrosion will have no adverse effects on the ability of the VCC assembly to perform its intended • 
safety functions. 

The structural evaluation of the VCC for the bottom lift by hydraulic jacks shows that the maximum 
bearing stress in the concrete and the maximum stresses in the pedestal with corrosion after a 
60-year service life remain within the allowable stress limits. In addition, the 0.18-inch corrosion 
allowance on the opposite side of the plates to which the nelson studs are welded will not 
adversely impact the design function of the Nelson studs. Finite element analyses of the VCC 
pedestals with the maximum corrosion at the end of the 60-year service period show that the 
maximum stress intensities in the base and ring remain well below the allowable stress limits. 
The margins of safety in the base and ring for the bottom lift with hydraulic jacks, with the 
maximum corrosion at the end of the 60-year service life, are> 10 and 3.05, respectively. 

The structural evaluation of the NAC-MPC VCC for dead load, live load, flood, tornado wind, and 
seismic loading did not take any structural credit for the VCC steel liner, and therefore, it is 
concluded that any reduction in the VCC liner thickness resulting from corrosion does not change 
the results of the VCC analysis for these load conditions. 

The structural evaluation for thermal loading concludes that a reduction of the VCC steel liner 
thickness due to corrosion would result in a negligible change in the thermal stresses in the 
concrete and rebar. For the steel liner, the thermal stress is reduced due to corrosion since the 
reduction of the liner thickness will result in a smaller through-wall thermal gradient. Note that 
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this reduction of thermal gradient is significantly overshadowed by the reduction of the thermal 
gradient due to decay of the canister heat loads over the 60-year extended service period. 

The analysis of local damage to the NAC-MPC VCC concrete shell due to tornado missile impacts 
did not take any structural credit for the VCC steel liner, and therefore, it is concluded that any 
reduction in the VCC liner thickness resulting from corrosion does not change the results of the 
VCC analysis for tornado missile impact. The structural evaluation of the VCC assembly for 
strength required to prevent perforation by the design-basis armor piercing tornado generated 
missile shows that the corroded lid thickness of 1.14 inches after 60 years remains sufficient to 
prevent missile perforation. 

The structural evaluation of the NAC-MPC VCC assembly for the VCC 6-inch drop includes an 
evaluation of the concrete shell and the pedestal. The evaluation of the concrete shell did not 
take any structural credit for the VCC steel liner, and therefore, it is concluded that any reduction 
in the VCC liner thickness resulting from corrosion does not change the results of the VCC 
concrete shell for this load conditions. The evaluation of the pedestal concluded that the 
maximum deformation of the pedestal due to the drop will increase to 0.69-inch, resulting in a 
14% reduction of the air inlet cross-section area, which is bounded by the half inlets blocked 
condition. Furthermore, it is concluded that the weldment plate (and canister) will not "bottom
out" and, therefore, the canister acceleration loads will be lower than those for calculated based 
on the nominal plate thicknesses. 

• The structural evaluation of the NAC-MPC VCC assembly for the tip-over concluded that general 
corrosion of the steel inner shell will reduce the overall beam-bending and ring-bending stiffness 
of the VCC, which will slightly reduce the acceleration loads that are imparted to the canister and 
basket components. 

• 

The thermal analysis concludes that corrosion of the steel plates that line the VCC air passage 
will improve the surface properties with respect to thermal performance, but the expansion of the 
rust layer into the air passage could reduce the air flow cross section by up to 10%. The net effect 
of the corrosion of the steel surfaces that line the air passage on the thermal performance of the 
system is insignificant. 

The NAC-MPC VCC shielding analysis concludes that the reduction in gamma shielding resulting 
from loss of steel due to corrosion over the extended storage period is more than offset by the 
decay of the source over the same timeframe. 

3.3.3.3 Aging Analysis for NAC-MPC Neutron Absorber and Neutron Shield Components 
(Storage/Transfer) (NAC Calculation No. 30013-5001) 

NAC-M PC system was evaluated for: 

• Depletion of the neutron absorber boron-10 content in the basket 
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Considering the extremely conservative assumption of all neutrons emitted by 
the design basis fuel being absorbed in the neutron absorber sheets, the service 
life is well over 60 years. 
A bounding depletion fraction was estimated at 1x10-9 per year. At 60 years 
< 1 % of the B-10 in the absorber sheets will be depleted. 

There is no impact on the criticality safety of the system from such a small 
depletion percentage (only 75% of the minimum B-10 content is credited in the 

criticality analysis). 
In a dry storage system, the neutron flux is primarily composed of non-thermal 
neutrons which will not deplete the neutron absorber (B-10 has primarily a 

thermal neutron absorption cross section). 

• Depletion of the neutron absorber boron-1 O in the NAC-M PC system radiation shield 

components 
Considering the fluxes produced by design basis neutron sources emitted by the 

design basis fuel assembly, the service life in the context of boron depletion of 
all neutron shield components in the VCC and transfer cask is well over 60 

years. 
At 60 years < 1 % of the B-10 in the neutron shield will be depleted in the most 
limiting neutron shield component (MPC transfer cask bottom/door transfer). 

• Radiation embrittlement in the cask radiation shield components 

Embrittlement is not a concern for the cask neutron shield components as they 
are captured within shells and do not perform a structural function. 

Total gamma and neutron fluxes will not significantly impact system 
performance over a 60-year design life. 
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3.4 AGING MANAGEMENT PROGRAMS (AMPs) 

This section lists and describes the proposed AMPs identified as required in Section 3.2 for the 
NAC-MPC System SSCs. The AMPs are based on the current NRC guidance in NUREG-1927, 
Revision 1 [3.9.2] and NRC guidance in NUREG-2214, Managing Aging Processes in Storage 
(MAPS) Report [3.9.4], and other recently re-certified dry storage systems. The in-scope SSC's 
that are subject to aging effects that require either an AMP or T LAA are identified in Section 
3.2. Section 3.3 discusses the TLAAs used to evaluate aging effects and associated aging 
mechanism(s) and demonstrate that they do not adversely affect the ability of the SSC to 
perform their intended functions during the extended storage period. Those aging effects that 
are not adequately addressed by TLAA require an AMP. The AMP elements used to manage 
aging effects in the in-scope SSC are discussed in this section. 

3.4.1 Aging Effects Subject to Aging Management 

Aging effects that could result in loss of in-scope SSC intended functions are required to be 
managed during the extended storage period. The aging effects that require management are 
discussed in Section 3.2 and are summarized in AMR Tables 3.2-1 through 3.2-9 for the NAC
MPC System TSCs and Fuel Baskets, VCCs, Transfer Casks and Transfer Adapters, and SNF 
Assemblies. Many aging effects are dispositioned for the extended storage period using TLAA, 
as discussed in Section 3.3. An AMP is used to manage those aging effects that are not 
dispositioned by TLAA. The AMP is described in Section 3.4.2 . 

3.4.2 Aging Management Program Description 

The AMP that manages each of the identified aging effects for all in-scope SSC is described in 
this section. The AMP consists of the existing surveillance requirements in the NAC-MPC System 
Technical Specifications, with additional examinations to address aging that could potentially 
occur during the period of extended operation. 

The identified AMPs are as follows: 

• AMP-1 -Aging Management Program for Localized Corrosion and Stress Corrosion 
Cracking (SCC) of Welded Stainless-Steel Transportable Storage Canisters (TSCs) 
(Table A-1) 

• AMP-2 -Aging Management Program for Internal Vertical Concrete Casks (VCC) 

Metallic Components Monitoring (Table A-2) 

• AMP-3 - Aging Management Program for External Vertical Concrete Casks (VCC) Metallic 

Components Monitoring (Table A-3) 

• AMP-4 - Aging Management Program for NAC Reinforced Vertical Concrete Cask (VCC) 

Structures - Concrete Monitoring (Table A-4) 

• AMP-5 - Aging Management Program for Transfer Casks (TFR) and Transfer Adapters 

(Table A-5) 

The proposed AMPs are presented in Appendix A of this application . 
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Aging Management Program Deviations from MAPS Final Report (NUREG-
2214) 

AMP-1 Aging Management Program for Localized Corrosion Cracking (SCC) of 
Welded Stainless Steel TSCs 

In lieu of utilizing the proposed inspection guidelines and acceptance criteria proposed in Table 
6.2 of NUREG-2214, NAC-MPC users intend to utilize the inspections guidelines and acceptance 

criteria provided in EPRI Report TR-3002008193 [3.9.16] and as documented in the proposed 
AMP. To support identification of the most susceptible TSCs to SSC, all NAC-MPC user ISFSls 

and loaded TSCs were evaluated and ranked utilizing EPRI Report TR-3002005371 [3.9.15]. 

For examination of TSC welds and heat affected zones (HAZs) qualified VT-3 inspection methods 

will be utilized with VT-1 methods available for supplemental examinations on areas of concern. 

TSC surfaces outside of the welds and HAZs, general inspection criteria will be used. If issues 
are identified during the general inspection of non-welded TSC surfaces, supplemental 

examinations can be performed with VT-3 and VT-1 equipment and methods. 

3.4.3.2 AMP-2 Aging Management Program for Internal Vertical Concrete Casks NCC) 

Metallic Components Monitoring 

The VCC internal metallic components have been evaluated by TLAA Corrosion Analysis of NAC

MPC Steel Components for Extended Storage Operation (NAC Calculation No. 30013-2003) to 

• 

not require inspection for general corrosion, pitting or crevice corrosion. The proposed AMP • 
covers the opportunistic inspection of VCC internals during performance of TSC inspections per 
AMP No. 1. A general visual inspection using direct and remote methods will be performed on 
the VCC internals during performance of the TSC inspections per AMP No. 1 in lieu of performing 

a VT-3 inspection. A separate AMP has been proposed for the external inspections of VCC 

metallic components which are performed in concert with AMP-4 for Reinforced Vertical Concrete 

Cask. 

3.4.3.3 AMP-3 Aging Management Program for External Vertical Concrete Casks (VCC) 

Metallic Components Monitoring 

A general visual inspection of external metallic VCC components using direct methods will be 

performed utilizing the methods and acceptance criteria proposed in the AMP in lieu of performing 

a VT-3 inspection of the external metallic VCC components. 

3.4.3.4 AMP-4 Aging Management Program for NAG Reinforced Vertical Concrete Cask 
Structures - Concrete Monitoring 

A general visual inspection of accessible external concrete surfaces will be performed utilizing the 
ACI 349.3R-02 Tier 2 concrete evaluation criteria. Based on the NRG evaluations performed on 
the NAC-MPC System shielding performance [3.9.76], it has been shown that the ACI 349.3R-02 
Tier 2 concrete evaluation criteria are sufficient to ensure that the VCC concrete structure has not 
deteriorated and that the performance the proposed periodic shielding tests/evaluations was not 
required. It was noted in the NRC evaluations [3.9.76] that the shielding analysis for the MPG- • 
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LACBWR (or similar contents) would require additional analysis beyond the original design basis 
contents analysis. However, the LACBWR fuel is low burnup (maximum burnup of 21,532), will 
have been cooled for over 48 years (last discharge date of 1987) at the first required examination 
in the POE in 2032, and all five MPC-LACBWR VCCs have heat loads of:,; 2.2 kW (at the current 
time). Therefore, NAC is confident that the MPC-LACBWR VCC dose rates will be below the 
design basis limits established in the FSAR for the CY-MPC VCC design, and therefore the MPC
LACBWR VCCs also do not require periodic shielding inspections. It is noted that all NAC-MPC 
ISFSls will continue to be monitored for compliance with 1 O CFR 72.104. 

3.4.3.5 AMP-5 Aging Management Program for Transfer Casks (TFR) and Transfer Adapters 

A general visual inspection of the internal and external surfaces of the TFRs and Transfer 
Adapters are performed every five years when the equipment has been in service, or within one 
year of next use. In addition, the accessible trunnion surfaces are dye penetrant (PT) examined 
for the presence of fatigue cracks in accordance with ASME Code, Section Ill, Subsection NF, 
NF-5350 . 
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3.5 PERIODIC TOLLGATE ASSESSMENTS 

Periodic tollgate assessments (e.g., learning aging management per NUREG-1927 [3.9.2]) and 
as described in NEI 14-03 [3.9.3) are an important part of a learning, operations-based aging 
management program. General Licensees (Gls) are required to perform and document periodic 
tollgate assessments on the state of knowledge of aging-related operational experience, 
research, monitoring, and inspections to ascertain the ability of in-scope NAC-MPC System SSCs 
to continue to perform their intended safety functions throughout the renewed period of extended 
operation. This section of the CoC renewal application described the general requirements for 
the periodic tollgate assessments that must be addressed in the programs and procedures that 
are established, maintained, and implemented by each GL for the AMPs. 

Each GL shall complete the initial tollgate assessment within 5-years following the 20th in-service 
year of the first cask loaded at each site or 6-years after the effective date of the CoC renewal, 
whichever is later. Subsequent tollgate assessments will be performed at a 10-year (± 1 year) 
frequency thereafter. The initial tollgate assessment is timed to allow the initial round of AMP 
inspections to be completed at the GL's site before the initial tollgate assessment, such that the 
Operating Experience (OE) gained from the initial round of AMP inspections can be evaluated 
and assessed. The 10-year frequency for subsequent tollgate assessments reflects the risk 
significance of the aging effects managed by AMPs. However, if the results of previous tollgate 
assessments indicate unanticipated or accelerated aging effects, the period for follow-on 
assessments will be reduced based upon the timing of the aging mechanisms identified and their 

• 

risk significance. The basis of any adjustments in the tollgate assessment frequency shall be • 
included in the tollgate assessment report. 

At a minimum, the periodic tollgate assessments to be performed by each GL shall consider the 
OE related to the aging effects managed by the AMPs from the GL's completed inspections and 
those of other Gls that use the NAC-MPC System. The assessments will also consider new 
information on relevant aging effects from related industry OE, research findings, monitoring data 
and inspection results, NRC generic communications, DOE research updates, AMID data base, 
and relevant information/reports from industry organizations such as NEI, EPRI, and INPO, as 
applicable. The evaluation of aggregated OE will be performed to identify any new aging effects 
or aging mechanisms that may be·applicable to the in-scope SSCs of the NAC-MPC System or 
are not adequately managed by the current AMPs and/or TLAAs. The assessment will also 
evaluate if continued safe storage is expected until the next tollgate assessment, or if additional 
aging management activities are required to address newly identified aging effects requiring 
management. 

Tollgate assessment finding that require corrective actions shall be documented and evaluated in 
accordance with the GL's corrective action program. Proposed changes to the AMPs and/or 
TLAAs described in the FSAR to address newly identified aging effects shall be evaluated in 
accordance with 1 O CFR 72.48 to determine if the proposed changes require prior NRC approval 
prior to implementation. 
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Each GL shall document the periodic tollgate assessment in a report, which will document the 
following information, at a minimum: 

• The sources of OE, aggregated research findings, monitoring date, and inspection 
results considered in the assessment; 

• Summary of the research findings, OE, monitoring data and inspection results; 

• Potential impact, if any, of the research findings, OE, monitoring data, and inspection 
results on the AMPs and/or TLAAs for the in-scope SSCs; 

• Recommended corrective actions to be implemented to address newly identified aging 
effects that are not adequately managed by the existing AMPs and/or TLAAs; and 

• Summary and conclusions. 

The tollgate assessment report(s) will be maintained by the GL as a permanent record in 

accordance with the requirements of their QA program and will be available for NRC inspection. 
A copy of each tollgate assessment report will also be provided to the Certificate Holder (CH) 
NAC International. As deemed appropriate, the tollgate assessment reports will be disseminated 
through an industry organization (e.g., NEI, EPRI, INPO) . 
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3.6 FUEL RETREIVABILITY 

Retrievability is the ability to readily retrieve spent nuclear fuel from storage for further processing 
and disposal in accordance with 10 CFR 72.122 (I). ISG-2, Revision 2 [3.9.18] provides staff 
guidance on the subject of ready retrieval as "the ability to safely remove the spent fuel from 
storage for further processing or disposal. Per ISG-2, the NRC interprets this regulation that a 
storage system be designed to allow ready retrieval in the initial design, amendments to the 
design, arid in license renewal, through the aging management of the design. 

In order to demonstrate the ability for ready retrieval, a licensee should demonstrate it has the 
ability to perform any of the three options listed below. These options may be utilized individually 
or in any combination or sequence, as appropriate. 

A. Remove individual or canned spent fuel assemblies form wet or dry storage, 
B. Remove a canister loaded with spent fuel assemblies from a storage cask/overpack, 
C. Remove a cask loaded with spent fuel assemblies from the storage location. 

The NAC-MPC storage system is designed to allow ready retrieval of the SNF assemblies for 
further processing and disposal, in accordance with 1 O CFR 72.122(1) by either option A. or option 
B above. Under Option A, the NAC-MPC canisters are designed for opening of the canister at a 
suitable facility for removal and transfer of the individual or canned spent fuel assemblies, and 
under Option B by transfer of a loaded NAC-MPC canister to the approved and NRC certified 

• 

NAC-STC transport cask system (CoC No. 71-9235) [3.9.152] for transport off-site without the • 
need for repackaging. 

The results of the AMR show there are no credible aging effects in the SNF assemblies that 
require management during the period of extended storage. Only low burnup (S 45 GWd/MTU), 
intact and damaged (loaded in damaged fuel cans [DFCs]), zircaloy and stainless steel clad PWR 
and BWR SNF assemblies are stored in the NAC-MPC storage system. Degradation of the 
cladding of low burnup fuel will not occur during the period of extended operation because the 
inert helium atmosphere inside the canister is maintained. Corrosion and chloride-induced stress 
corrosion cracking (CISCC) of the canister, and canister lid and confinement welds and heat 
affected zones (HAZs) is managed by an AMP during the period of extended operation to ensure 
that no aging effect will result in the loss of their intended primary safety functions of confinement 
and structural integrity. Therefore, ready retrieval of the SNF is maintained during the period of 
extended operation by maintaining the structural integrity of the NAC-MPC canister to be lifted 
and transferred to a NAC-STC transport cask. During the AMR, the appropriate NAC-MPC 
canister components required for the ready retrieval of the SNF and/or canister have been 
identified as components required to maintain retrievability and identified as RE in the AMR tables 
in the CoC Renewal Application. 

These efforts provide reasonable assurance that the SFAs will be capable of being removed from 
the canister by normal means or that the canister can be directly transferred to a certified NAC
STC transport cask for off-site transport. 
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OPERATING EXPERIENCE REVIEW AND PRE-APPLICATION INSPECTION 
RESULTS 

Operating Experience 

A review of available NAC-MPC System operating data has been performed to identify any off
normal, accident, or other event potentially effecting the performance of the NAC-MPC System. 
Based on the review performed of loading and storage operational data submitted by the three 
NAC-MPC System General Licensees, no normal operating events have been identified that 
would have a significant effect on overall system performance during the period of extended 
operation. There have been no off-normal, or accident events reported that would affect the 
safety functions of the in-scope SSCs. 

3.7.2 Pre-Application Inspection Results 

During the week of July 23 thru July 26, 2018, the Pre-Application Inspection of NAC-UMS System 
No. Vertical Concrete Cask (VCC) number 55 and Transportable Storage Canister (TSC) number 
22 was performed at Maine Yankee (MY) in accordance with NAC Procedure Nos. 30013-P-01 
and 30013-P-02. NAC International (NAC), MY and NAC's Nuclear Technology Users Group 
(NUTUG) collaborated on the performance of a pre-application inspection to support the NAC
UMS System and NAC-MPC System Certificate of Compliance (CoC) Renewal Applications . 

The scope of the NAC-UMS System pre-application visual inspection program covered the 
following important to safety (ITS) systems, structures and components (SSCs): 

• TSC accessible external surfaces; 
• TSC accessible welds and heat affected zones (HAZs); 
• Internal VCC accessible metallic components including inlets/outlets; 
• External VCC accessible metallic components; and 
• Reinforced VCC concrete structure 

The purpose of the pre-application inspection was to demonstrate that the NAC-UMS System 
SSCs have not undergone unanticipated degradation during the initial 20-year certification period. 
The inspection results reported herein are intended to support the CoC Renewal Applications for 
both the NAC-UMS System and NAC-MPC System for an additional 40-year period of extended 
operations. 

The MY VCC number 55 /TSC number 22 was selected for the pre-application inspection in 
accordance with the criteria of EPRI Technical Report, TR-3002005371 [3.9.15] as documented 
in NAC Technical Report No. ED20170046, "NAC-UMS and NAC-MPC ISFSI and Individual TSC 
Rankings Ranking Based on EPRI CISCC Criteria, dated April 18, 2017" [3.9.365] based on an 
analysis to determine the bounding NAC-UMS System and NAC-MPC System from the combined 
system fleets of 302 deployed systems at seven (7) Independent Spent Fuel Storage Installation 
(ISFSI) sites located around the US. The MY NAC-UMS System selected was based on site 
location and conditions, cask heat load, and time in service. The NAC-UMS System selected for 
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inspection at the MY ISFSI has a current heat load of< 4 kW and has been in service for almost 
16 years at the time of inspection (placed into service on the MY ISFSI on 9/21/02), 

Overall, the inspection results reported confirm that the MY NAC-UMS System VCC number 
55/TSC number 22 are in very good condition with no significant degradation to ITS SSCs 
identified. Specific areas of inspection and documentation of finding and results for each SSC 
inspected are included within the pre-application report 30013-R-01. A proprietary copy of the 
final approved inspection report is provided in Appendix F. 
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3.8 DESIGN BASIS DOCUMENT REVIEW 

A complete documented review of all NAC-MPC System design bases documents has been 
performed to support the TLAA and AMP processes. A complete database of applicable NAC
MPC System design, licensing, and operating data was assembled to facilitate the review. Each 
individual document was reviewed to determine if it met the definition for a TLAA or impacted the 
safety function of the NAC-MPC System SSCs. The information gained from this review was 
utilized in the development of the TLAAs included with this renewal application, in the identification 
of operating environments and conditions, the identification of evaluated aging effects, and in the 
development of the identified Aging Management Programs. 

None of the design basis documents reviewed affirmatively met the six questions identified in 
NUREG-1927 [3.9.2] as defining a TLAA. Each of the documents was reviewed against the six 
TLAA questions and the review and question response documented. A summary report of the 
Design Basis Document Review is provided in Appendix E. 

The information gained from this review was utilized in the development of the TLAAs included 
with this renewal application, in the identification of operating environments and conditions, the 
identification of evaluated aging effects, and in the development of the identified Aging 
Management Programs . 
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Table A-1 
AMP-1 - Aging Management Program for Localized Corrosion and Stress Corrosion Cracking (SCC) 

of Welded Stainless-Steel Transportable Storage Canisters (TSC) 
·. }• • J;f ·;; ·,, ; •;. '.. ., 

... AMP Elem~nt .... 1 •• 

1. Program 
Scope 

2. Preventive 
Actions 

3. Parameters 
Monitored/ 
Inspected 

4. Detection 
of Aging 
Effects 

Examination of welded stainless-steel dry storage Transportable Storage Canisters 
(TSC) readily accessible Cll external surfaces for localized corrosion and stress corrosion 
cracking (SCC). 

(ll The accessible surfaces of the TSC are defined as those surfaces that can be 

examined using a given examination method without moving the TSC. 

This program is for condition monitoring and does not include preventative actions. 

Parameters monitored and/or inspected include: 
• Visual evidence oflocalized corrosion, including pitting corrosion and crevice 

corrosion, and sec. 
• Size and location of localized corrosion and SCC on TSC welds and heat affected 

zones (HAZs) (:'.S 2 inches [50mm] from weld edge). 
• Appearance and location of discontinuities on the examined TSC surfaces. 

Method or Technique 
Aging effects are detected and characterized by: 
• General visual examination using direct or remote methods of the TSC accessible 

external surfaces for localized corrosion and anomalies . 
• Visual examination by direct or remote means of accessible TSC welds, associated 

HAZs, and known areas of removed temporary attachments and weld repairs using 
qualified VT-3 methods and equipment to identify corrosion products that may be 
indicators of localized corrosion and SCC. 

• Visual examination instrumentation with demonstrated VT-1 sizing and depth 
measurement capability may be used when practical to determine the size and 
depth of corrosion within two inches of a through thickness weld, or where a 
welded temporary attachment or weld repair is known to have been located. 

• The extent of coverage shall be maximized subject to the limits of accessibility. 

Sample Size 
For sites conducting a TSC examination there should be a minimum of one TSC 
examined at each site. Preference should be given to the TSC(s) with the greatest 
susceptibility for localized corrosion or SCC. 

Justification for not conducting inspections for localized corrosion or SCC will be 
provided on a case-by-case basis for each ISFSI site where welded TSCs are in use. 

Frequency 

• Baseline inspection at beginning of the period of extended operation 

• Every 10 years for TSCs without detection of indications of major corrosion 
degradation or sec 

• Every 5 years for TSCs with detection of major indications of corrosion degradation 
or detection(s) ofSCC 

A-1 
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Table A-1 
AMP-1 - Aging Management Program for Localized Corrosion and Stress Corrosion Cracking 

(SCC) of Welded Stainless-Steel Transportable Storage Canisters (TSC) (continued) 
'. r . , ,, .. , '' 

,. i'AMP· ·l>C:sciir{ti6ni ,·AMPElement:L .' ~ .. 
';a ~ ' ,. 

4. Detection of 
Aging Effects 
( continued) 

5. Monitoring 
and Trending 

6. Acceptance 
Criteria 

Data Collection 
Documentation of the examination of the TSC, location and appearance of deposits, and 
an assessment of the suspect areas where corrosion products and/or SCC were observed 
as described in corrective actions shall be maintained in the licensee's record retention 
system. 

Timing of Inspections 
The baseline inspection shall be performed within I -year after the 20111 anniversary of 
the first cask loaded at the ISFSI, or within I -year after the effective date of the CoC 
renewal ifCoC is in period of timely renewal, whichever is later. 

Monitoring and trending methods will: 
• Establish a baseline at the beginning of the period of extended operation for the 

selected TSC. 
• Track and trend on subsequent inspections of the selected TSC: 

o The appearance of the selected TSC, particularly at welds and crevice locations 
documented with images and/or video that will allow comparison 

o Changes to the locations and sizes of any area of localized corrosion or SCC 
o Changes to the size and number of any rust-colored stains resulting from 

iron contamination of the surface 

6.1. Acceptance Criteria for General Visual Inspection of TSC Non-Welded and 
Non-HAZ Accessible External Surfaces: 
a. No evidence of cracking of any size 
b. No evidence of general corrosion or pitting corrosion resulting in obvious, 

measurable loss of base metal 
c. No corrosion products having a linear or branching appearance 

6.2. Acceptance Criteria for TSC Welds and HAZ Areas Using VT-3: 
a. If no visual indications of corrosion or SCC are present (i.e. visually clean) 

no additional action is required. 
b. If a corrosion indication meets any of the following, it should be considered a 

major indication and subject to supplemental examinations per 6.4: 
• Cracking of any size 
• Corrosion products having a linear or branching appearance 
• Evidence of pitting corrosion, under deposit corrosion, or etching with 

measurable depth (removal/attack of material by corrosion) 
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Table A-1 
AMP-1 -Aging Management Program for Localized Corrosion and Stress Corrosion Cracking 

(SCC) of Welded Stainless-Steel Transportable Storage Canisters (TSC) (continued) 

6. Acceptance 
Criteria 
( continued) 

7. Corrective 
Actions 

8. Confirmation 
Process 

'. . 
AMP:f)escrjption, 

• C • 

j . ; 

6.3. A minor indication of corrosion meets any of the following but does not meet any 
of the criteria for a major indication per 6.1 and 6.2.b above: 
• Evidence of water intrusion stained the color of corrosion products 
• Areas of light corrosion that follow a fabrication feature or anomaly ( e.g. 

scratch or gouge), such indications are indicative of iron contamination 
• In a IO cm x IO cm region, corrosion product is present in less than 25% of 

the canister surface 
• Corrosion product greater than 2 mm in diameter 

Minor indications of corrosion within 50 mm (2inch) of a weld can be accepted by 
performing supplemental examinations per 6.4 to confirm that there is no CISCC 
present. Other minor indications are acceptable without supplemental examinations. 

6.4. A supplemental examination of major indications shall be performed: 
a. Examine the condition using VT-3, VT-1 or other interrogative 

nondestructive techniques to further classify the condition and accept if: 
• No evidence of cracking is confirmed. 
• No evidence oflocalized corrosion resulting in obvious loss of base 

metal. 

Inspection results that do not meet the acceptance criteria are addressed under the 
licensee's approved QA program. The QA program will ensure that corrective actions 
are completed within the licensee's Corrective Action Program (CAP). 

The confirmation and evaluation processes will be commensurate with the licensee's 
approved QA program. The QA program will ensure that the confirmation process 
includes provisions to preclude repetition of significant conditions adverse to quality. 

The confirmation process will describe and/or references procedures to: 
• Determine follow-up actions to verify effective implementation of corrective 

actions 
• Monitor for adverse trends due to recurring or repetitive findings or 

observations 

A-3 
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Table A-1 
AMP-1 -Aging Management Program for Localized Corrosion and Stress Corrosion Cracking 

(SCC) of Welded Stainless-Steel Transportable Storage Canisters (TSC) (continued) 

9. Administrative 
Controls 

10. Operating 
Experience 

The administrative controls will be in accordance with the licensee's approved QA 
program approved under 10 CFR Part 72, Subpart G, or 10 CFR Part 50, Appendix 
B, respectively. The QA program ensures that administrative controls include 
provisions that define: 

• instrument calibration and maintenance 
• inspector requirements 
• record retention requirements 
• document control 

The administrative controls describe or reference: 
• methods for reporting results to NRC per 10 CFR 72.75 

• frequency for updating an AMP based on site-specific, design-specific, and 
industrywide operational experience 

During the period of extended operation, each licensee will perform tollgate 
assessments of aggregated Operating Experience (OE) and other information related to 
the aging effects and mechanisms addressed by this AMP to determine if changes to the 
AMP are required to address the current state-of-knowledge. 

Inspection OE for NAC TSC Systems 
Two examinations ofNAC TSCs have occurred to date: 

• In 2016, a TSC containing GTCC waste was inspected at Maine Yankee. The 
TSC did not have any reportable corrosion. It did contain a small grouping of 
embedded iron of no appreciable depth or height. The inspection findings 
included a 3 or 4 rust colored areas on the south side of the GTCC canister 
approximately 12 inches down from the left side of the vent. These inspection 
findings were evaluated in MY Condition Report CR No. 16-129, dated 
7/14/16. For the 3 or 4 rust colored areas on the canister surface, each spot 
was approximately 1/8 inch in diameter and exhibited no depth. The areas are 
believed to be the result of iron contamination during original manufacturing 
or handling of the canister. The areas were determined to not be a concern for 
continued service of the canister or of affecting the canister's safety functions. 

• In 2018, a TSC selected to meet high susceptibility criteria containing spent 
fuel was inspected in accordance with the requirements of this AMP at Maine 
Yankee. It was considered bounding for the NAC fleet ofTSCs in service. 
The inspection of the selected TSC did not have any reportable corrosion or 
SCC as documented in NAC Inspection Report No. 30013-R-Ol. 
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Table A-2 
AMP-2 -Aging Management Program for Internal Vertical Concrete Casks (VCC) -

Metallic Components Monitoring 

I. Scope of 
Program 

2. Preventive Actions 

3. Parameters 
Monitored/ 
Inspected 

4. Detection of 
Aging 
Effects 

Inspection of the accessible Ol internal surfaces of steel components that are 
sheltered within the Vertical Concrete Casks (VCC) and managing the effects of 
aging. 

<1
> The accessible surfaces of the VCC metallic internals are defined as those 

surfaces that can be examined using a given examination method without 
moving the TSC. 

This program is for condition monitoring and does not include preventative actions. 

Parameters to be inspected and/or monitored for VCC coated steel surfaces shall 
include: 

• Visual inspection for localized corrosion resulting in significant loss of base 
metal. 

• VCC lid seal gasket (in cases where VCC lid is removed and if a gasket is 
installed). 

• Lid bolts and lid flange bolt holes (in cases where VCC lid is removed and if 
a gasket is installed) . 

Method or Technique 

Aging effects are detected and characterized by: 
• General visual examination using direct or remote methods of the accessible 

VCC internal metallic components for corrosion resulting in significant loss 
of metal, component displacement or degradation, or air passage blockage. 

• The extent of inspection coverage shall be maximized, subject to the limits of 
accessibility. 

Sample Size 
These are opportunist inspections conducted in conjunction with TSC inspections. 
This inspection is performed when the TSC inspection is conducted. 

Frequency 
These are opportunist inspections conducted in conjunction with TSC inspections. 
This inspection is performed when the TSC inspection is conducted. 

Data Collection 
Documentation of the inspections required by this AMP, shall be added to the site 
records system in a retrievable manner. 

Timing 
These are opportunist inspections conducted in conjunction with TSC inspections. 
This inspection is performed when the TSC inspection is conducted . 
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Table A-2 
AMP-2 -Aging Management Program for Internal Vertical Concrete Casks (VCC) -

Metallic Components Monitoring (continued) 

5. Monitoring and 
Trending 

6. Acceptance 
Criteria 

7. Corrective 
Actions 

8. Confirmation 
Process 

9. Administrative 
Controls 

Monitoring and trending methods will be used to: 
• Establish a baseline at the beginning of the period of extended operation. 
• Track and trend on subsequent inspections of the selected VCC: 

o The appearance of the internal metallic components of the VCC will be 
documented to allow comparison 

o Changes to the locations and size of any metallic components with 
reportable aging effects 

The acceptance criteria for the visual inspections are: 

• No obvious loss of base metal. 

• No indication of displaced or degraded components. 

• No indications of damaged bolts or bolt holes (in cases where VCC lid is 
removed). 

Results that do not meet the acceptance criteria are addressed under the licensee's 
approved QA program. The QA program ensures that corrective actions are 
completed within the licensee's Corrective Action Program (CAP). 

The confirmation process is commensurate with the licensee's QA program. The 
QA program ensures that the confirmation process includes provisions to preclude 
repetition of significant conditions adverse to quality. 

The confirmation process will describe and/or references procedures to: 
• Determine follow-up actions to verify effective implementation of 

corrective actions. 
• Monitor for adverse trends due to recurring or repetitive findings or 

observations. 

The administrative controls will be in accordance with the licensee's approved QA 
program approved under 10 CFR Part 72, Subpart G, or 10 CFR Part 50, 
Appendix B, respectively. The QA program ensures that administrative controls 
include provisions that define: 

• instrument calibration and maintenance 
• inspector requirements 
• record retention requirements 
• document control 

The administrative controls describe or reference: 
• methods for reporting results to NRC per 10 CFR 72.75 
• frequency for updating an AMP based on site-specific, design-specific, and 

industrywide operational experience 
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Table A-2 
AMP-2 -Aging Management Program for Internal Vertical Concrete Casks (VCC) -

Metallic Components Monitoring (continued) 

10. Operating 
Experience 

/ "'· ,., 

, , ,;1;;1\J\i8Uescrip9on:, 1,1 1 

During the period of extended operation, each licensee will perform tollgate 
assessments of aggregated Operating Experience (OE) and other information related 
to the aging effects and mechanisms addressed by this AMP to determine if changes 
to the AMP are required to address the current state-of-knowledge. 

Inspection OE for Internal Metallic Components in NAC VCC Systems 
Two inspections ofNAC VCC systems have occurred to date. 

• 

• 

In 2016, the internal metallic components ofa NAC-UMS VCC containing 
a GTCC waste canister was inspected at Maine Yankee as documented in 
Maine Yankee Technical Evaluation MY-TE-16-005. One finding was of 
localized areas of coating damage on the internal VCC metallic surfaces. 

The finding for the VCC was localized areas of coating damage on the 
VCC internal areas. These are typically peeling or blistered coating areas 
between 1 to 4 square inches and are mostly at the corners or surface edges. 
The base metal appears to have minimal surface corrosion. These 
inspection findings were evaluated in MY Condition Report CR No. 16-
129, dated 7/14/16. These conditions were determined to not be of concern 
in the safety functions of the VCC. 

In 2018, the internal metallic components ofa NAC-UMS VCC containing 
a SNF TSC was inspected at Maine Yankee in July 2018 as documented in 
NAC International Inspection Report No. 30013-R-01, Revision 0. The 
VCC accessible internal surfaces were inspected for localized corrosion and 
pitting. It was estimated that 95% ofVCC accessible surfaces were 
inspected. During the interior VCC No 55, liner surface inspection, coating 
deterioration and localized corrosion (approximately 12 to 14 inches 
horizontally x 24 to 30 inches vertically) were identified on the liner 
vertical surface. The indications were evaluated by MY in Condition 
Report (CR) No. MY-CR-2018-128 (attached to the subject inspection 
report in Appendix E. As noted in the CR, NAC performed TLAA 
calculation no. 30013-2002 to evaluate the that concluded that coating 
damage and subsequent surface corrosion as acceptable over the 60-year 
period of extended operation . 
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Appendix A - Aging Management Program 

Table A-3 
AMP-3 -Aging Management Program for External Vertical Concrete Casks (VCC) - Metallic 

Components Monitoring 

1. Scope of 
Program 

2. Preventive 
Actions 

3. Parameters 
Monitored/ 
Inspected 

4. Detection of 
Aging 
Effects 

Inspection of the accessible external surfaces of Vertical Concrete Casks (VCC) steel 
components that are exposed to outdoor air and managing the effects of aging. 

This program is for condition monitoring and does not include preventative actions. 

Parameters to be inspected and/or monitored on external VCC coated steel surfaces 
will include: 

• Visual evidence of corrosion resulting an obvious loss of base metal. 
• Visual evidence of significant coating loss which left uncorrected could result 

in obvious loss of base metal. 
• Visual evidence of loose or missing bolts, physical displacement, and other 

conditions indicative ofloss of preload on VCC lid and lifting lug bolting, as 
applicable. 

Method or Technique 
Aging effects are detected and characterized by: 

• General visual examination using direct methods of the external VCC 
metallic components for significant corrosion or significant coating loss 
resulting in loss of base metal. 

• The extent of inspection shall cover all normally accessible VCC lid surfaces, 
VCC lid flange, exposed steel surfaces of the inlet and outlet vents, VCC 
lifting lugs, and VCC lid and lift lug bolting. 

Sample Size 
All normally accessible and visible exterior metallic surfaces of all VCCs will be 
inspected. The licensee may justify alternate sample sizes based on previous 
inspection results. 

Frequency 
Inspections of readily accessible surfaces are conducted at least once every 5 years. 

Data Collection 
Documentation of the inspections required by this AMP, shall be added to the site 
records system in a retrievable manner. 

Timing 
The baseline inspection shall be performed within 1-year after the 20th anniversary of 
the first cask loaded at the ISFSI, or within 1-year after the effective date of the CoC 
renewal ifCoC is in period of timely renewal, whichever is later. 
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Appendix A - Aging Management Program 

Table A-3 
AMP-3 -Aging Management Program for External Vertical Concrete Casks (VCC) -

Metallic Components Monitoring (continued) 
:; " : , , , ,:;, " ,,:cc ,;e ,,~,,, ':( , >> x: ·,c ''o, ;,, ,··,;;<· : ri .,..,. ;,,_ "". ·;'':·;· ,: :;,, :;. <' .,, ;,: • , ', , ,; ; ,, 
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5. Monitoring Monitoring and trending methods will be used to: 
and • Establish a baseline at the beginning of the period of extended operation. 
Trending • Track and trend on subsequent inspections of the VCC: 

6. Acceptance 
Criteria 

7. Corrective 
Actions 

8. Confirmation 
Process 

9. Administrative 
Controls 

o Changes to the locations and size of any metallic components with 
reportable aging effects 

o Location and size of areas of coating loss that could result in 
corrosion and obvious loss of base metal 

o Anomalies on the VCC lid or lift lug hardware and loose bolts on 
VCC lid and lifting lug bolting, as applicable. 

The acceptance criteria for the visual inspections are: 
• No active corrosion resulting in obvious, loss of base metal. 
• No large areas of coating failures which could expose base metal to active 

corrosion. 
• No indications ofloose bolts or hardware, displaced parts. 

Inspection results that do not meet the acceptance criteria are addressed under the 
licensee's approved QA program. The QA program ensures that corrective actions 
are completed within the licensee's Corrective Action Program (CAP) . 

The confirmation and evaluation processes will be commensurate with the 
licensee's approved QA program. The QA program will ensure that the 
confomation process includes provisions to preclude repetition of significant 
conditions adverse to quality. 

The confirmation process will describe and/or references procedures to: 
• Determine follow-up actions to verify effective implementation of corrective 

actions. 
• Monitor for adverse trends due to recurring or repetitive findings or 

observations. 

The administrative controls will be in accordance with the licensee's approved QA 
program approved under 10 CPR Part 72, Subpart G, or 10 CPR Part 50, 
Appendix B, respectively. The QA program ensures that administrative controls 
include provisions that define: 

• instrument calibration and maintenance 
• inspector requirements 
• record retention requirements 
• document control 

The administrative controls describe or reference: 
• methods for repo1iing results to NRC per 10 CPR 72. 75 
• frequency for updating an AMP based on site-specific, design-specific, and 

industrywide operational experience 
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Appendix A - Aging Management Program 

Table A-3 
AMP-3 -Aging Management Program for External Vertical Concrete Casks (VCC) -

Metallic Components Monitoring (continued) 

10. Operating 
Experience 

During the period of extended operation, each licensee will perform tollgate 
assessments of aggregated Operating Experience (OE) and other information 
related to the aging effects and mechanisms addressed by this AMP to determine if 
changes to the AMP are required to address the current state-of-knowledge. 

Inspection OE for External Metallic Components in NAC-UMS and NAC-MPC 
VCC Systems 

Thousands of these types of inspections have occurred to date on NAC-UMS and 
NAC-MPC VCC systems as part of the past required annual inspection provision 
of the applicable FSAR licensing bases. 

In summary: 
• No obvious metal loss has occurred to date on any VCC system. 
• Coating damage has been observed in many instances and is usually 

repaired in the field as part of a coating touch-up campaign. The licensee 
schedules this at convenient intervals and during optimum weather 
conditions. At no time has coating damage lead to obvious metal loss. 

• The external metallic components ofNAC-UMS VCC No. 55 were 
inspected at Maine Yankee as part of pre-application inspection in 
accordance with the requirements of this AMP. The inspection of the 
selected VCC did not identify any significant corrosion or loss of base 
metal as documented in NAC Inspection Report No. 30013-R-O 1. 
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Appendix A - Aging Management Program 

Table A-4 
AMP-4 - Aging Management Program for Reinforced Vertical Concrete Cask (VCC) Structures -

Concrete Monitoring 

·· · · '· ~MP D~sctipti&n t · · '/J· · ·• 
"\, ,,f<., 

1. Scope of Program General visual inspection by direct observation of the above-grade Vertical Concrete 
Cask (VCC) concrete structure that are directly exposed to outdoor air and managing 
the effects of aging. 

2. Preventive Actions This program is for condition monitoring and does not include preventative actions. 

3. Parameters 
Monitored or 
Inspected 

4. Detection of 
Aging Effects 

Parameters to be inspected and/or monitored for significant VCC concrete structure 
aging effects exceeding the acceptance criteria per ACI 349.3R-02 include the 
following: 

• Tier 3 cracking per ACI 349.3R-02. 
• Loss of material (spalling, scaling). 
• Loss of bond to reinforcing steel observed by evidence of corrosion staining. 
• Significant porosity/permeability of concrete surfaces. 

Method or Technique 
Aging effects are detected and characterized by: 

• General visual inspections of the external VCC concrete surfaces using 
methods per ACI 349.3R-02 for cracking, loss of material, rebar corrosion, or 
compromised concrete integrity. 

• The extent of inspection coverage will include all normally accessible and 
visible VCC concrete surfaces . 

Sample Size 
All normally accessible and visible exterior concrete surfaces of all NAC VCCs in 
operation at the ISFSI. The licensee may justify alternate sample sizes based on 
previous annual inspection results, if desired. 

Frequency 
The visual inspections ofNAC VCC concrete structures will be conducted at least 
once every 5 years in accordance with ACI 349.3R-02 

Data collection 
Documentation of the inspections required by this AMP, shall be added to the site 
records system in a retrievable manner. 

Timing 
The baseline inspection shall be performed within 1-year after the 20th anniversary of 
the first cask loaded at the ISFSI, or within 1-year after the effective date of the CoC 
renewal ifCoC is in period of timely renewal, whichever is later . 
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Appendix A - Aging Management Program 

Table A-4 
AMP-4 -Aging Management Program for Reinforced Vertical Concrete Cask (VCC) Structures -

Concrete Monitoring (continued) 

5. Monitoring and 
Trending 

6. Acceptance 
Criteria 

7. Corrective 
Actions 

8. Confirmation 
Process 

Monitoring and trending methods will be used to: 
• Establish a baseline before or at the beginning of the period of extended 

operation using the 3 tier criteria of ACI 349.3R-02. 
• Track and trend location and size of any areas of cracking, Joss of concrete 

material, rebar corrosion, and compromised concrete that could result in the 
impaired functionality and safety of the VCC. 

The acceptance criteria for visual inspections are commensurate with the 3-tier 
criteria in ACI 349.3R-02. The following approach is utilized for inspection 
findings: 

• All tier 1 findings may be accepted without further review. 
• All tier 2 findings may be accepted after review by the Engineer-In-Charge. 
• All tier 3 findings must be reviewed by the Engineer-In-Change and are 

subject to further evaluations as appropriate for the finding. 

The type of findings addressed by the 3-tier criteria are: 
• Appearance ofleaching 
• Drummy areas that can exceed the cover concrete thickness in depth 
• Pop outs and voids 
• Scaling 
• Spalling 
• Corrosion staining of undefined source on concrete surfaces 
• Cracks ( active and passive) 

Inspection results that do not meet the acceptance criteria are addressed under the 
licensee's approved QA program. The QA program ensures that corrective actions 
are completed within the licensee's Corrective Action Program (CAP). 

The confirmation process is commensurate with the licensee's approved QA 
program. The QA program ensures that the confirmation process includes provisions 
to preclude repetition of significant conditions adverse to quality. 

The confirmation process will describe and/or reference procedures to: 
• Determine follow-up actions to verify effective implementation of corrective 

actions 
• Monitor for adverse trends due to recurring or repetitive findings or 

observations. 
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Appendix A - Aging Management Program 

Table A-4 
AMP-4 -Aging Management Program for Reinforced Vertical Concrete Cask (VCC) Structures -

Concrete Monitoring (continued) 

9. Administrative 
Controls 

10. Operating 
Experience 

The administrative controls will be in accordance with the licensee's approved QA 
program approved under 10 CFR Part 72, Subpart G, or 10 CFR Part 50, Appendix 
B, respectively. The QA program ensures that administrative controls include 
provisions that define: 

• instrument calibration and maintenance 
• inspector requirements 
• record retention requirements 
• document control 

The administrative controls describe or reference: 
• methods for reporting results to NRC per 10 CFR 72.75 
• frequency for updating an AMP based on site-specific, design-specific, and 

industrywide operational experience 

During the period of extended operation, each licensee will perform tollgate 
assessments of aggregated Operating Experience (OE) and other information related 
to the aging effects and mechanisms addressed by this AMP to determine if changes 
to the AMP are required to address the current state-of-knowledge . 

Inspection OE for NAC-UMS and NAC-MPC VCC Concrete Structures 

Thousands of these types of inspections have occurred to date on NAC-UMS_and 
NAC-MPC VCC structures as part of the required annual inspection provision of the 
applicable FSAR licensing bases. 

In summary: 
• Tier 1, 2 and 3 passive cracking has been observed. It has been attributed to 

shrinkage cracking during construction. The cracks that have been trended 
have not changed in size, shape or extent. 

• Spalling has been observed at cold weather sites. It has been attributed to the 
forces associated with thermal expansion differences between the concrete and 
the base plate and/or the prying action of freeze thaw damage. It is an active 
mechanism for spalling. 

• Efflorescence has been observed to varying degrees at different sites. It is 
generally considered benign and has not been associated with concrete 
degradation. 

• No staining or spalling due to rebar corrosion has been identified in the fleet. 
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Appendix A - Aging Management Program 

TableA-5 
AMP-5 - Aging Management Program for Transfer Casks (TFR) and Transfer Adapters 

1. Scope of This program manages inspections for aging effects on the accessible internal and 
Program external surfaces of steel NAC Transfer Casks (TFRs) and Transfer Adapter 

subcomponents that are exposed to indoor and outdoor air environments. 

2. Preventive Actions 

3. Parameters 
Monitored/ 
Inspected 

4. Detection of 
Aging 
Effects 

Note: This AMP is not applicable to facilities not maintaining a TFR/Transfer 
Adapter on site. 

This program is for condition monitoring and does not include preventative actions. 

Parameters monitored or inspected for accessible TFR and Transfer Adapter surfaces 
include: 

• Visual evidence of corrosion resulting in obvious loss of base metal 
• Visual evidence of coating loss which left uncorrected could result in loss of 

base metal 
• Visual evidence of wear resulting in loss of base metal 
• Cracking or excessive wear/galling of trunnion surfaces. 

Method or Technique 

Aging effects are detected and characterized by: 

• General visual examinations using direct methods of the TFR/Transfer Adapter 
steel surfaces for cracking, corrosion or wear resulting in loss of base metal or 
coating damage which left uncorrected could result in loss of base metal. 

• The extent of inspection coverage will include all normally accessible and 
visible TFR/Transfer Adapter interior cavity and exterior surfaces. Also 
inspected are the retaining ring and associated bolting, shield doors and shield 
door rails. 

• Dye penetrant (PT) examinations of accessible trunnion surfaces for the 
presence of fatigue cracks in accordance with ASME Code, Section III, 
Subsection NF, NF-5350. 

Sample Size 

All NAC Transfer Casks/Transfer Adapters. 

Frequency 

Inspections are conducted at least once every 5 years. If a NAC TFR/Transfer Adapter 
is used less frequently than once every 5 years, inspections will be conducted within 1 
year prior to returning the TFR/Transfer Adapter to service. 
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Appendix A - Aging Management Program 

Table A-5 
AMP-5 -Aging Management Program for Transfer Casks (TFRs) and Transfer Adapters (continued) 

4. Detection of 
Aging Effects 
( continued) 

5. Monitoring and 
Trending 

6. Acceptance 
Criteria 

7. Corrective 
Actions 

8. Confirmation 
Process 

Data Collection 

Documentation of the inspections required by this AMP, shall be added the site's 
record system in a retrievable manner. 

Timing 
Baseline inspections are completed prior to the use of the NAC TFR/Transfer 
Adapter in the first loading or TSC transfer campaign in the period of extended 
operation. 

Monitoring and trending methods will be used to: 
• Establish a baseline during first inspection following entry into the period of 

extended operation 
• Track and trend: 

o locations, size, and depth of any areas of corrosion or coating loss 
that could result in measurable loss of base metal 

o locations of wear that results in obvious, measurable loss of base 
metal 

o indications on TFR trunnions 

For accessible surfaces, including trunnions, acceptance criteria are: 
• No obvious, loss of material from the base metal. 
• No large areas of coating failures which could expose base metal to active 

corrosion 
• No areas of wear resulting in obvious loss of base metal. 
• Successful completion of dye penetrant (PT) examinations of accessible 

trunnion surfaces for the presence of fatigue cracks in accordance with 
ASME Code, Section III, Subsection NF, NF-5350. 

Results that do not meet the acceptance criteria are addressed under the licensee's 
approved QA program. The QA program ensures that corrective actions are 
completed within the licensee's Corrective Action Program (CAP). 

The confirmation process is commensurate with the licensee's approved QA 
program. The QA program ensures that the confirmation process includes 
provisions to preclude repetition of significant conditions adverse to quality. 

The confirmation process will describe or reference procedures to: 
• Determine follow-up actions to verify effective implementation of corrective 

actions. 
• Monitor for adverse trends due to recurring or repetitive findings or 

observations . 
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Table A-5 
AMP-5 -Aging Management Program for Transfer Casks (TFRs) and Transfer Adapters (continued) 

9. Administrative 
Controls 

10. Operating 
Experience 

The administrative controls will be in accordance with the licensee's approved 
QA program approved under 10 CFR Part 72, Subpart G, or 10 CFR Part 50, 
Appendix B, respectively. The QA program ensures that administrative controls 
include provisions that define: 

• instrument calibration and maintenance 
• inspector requirements 
• record retention requirements 
• document control 

The administrative controls describe or reference: 
• methods for reporting results to NRC per 10 CFR 72.75 
• frequency for updating an AMP based on site-specific, design-specific, and 

industrywide operational experience 

During the period of extended operation, each licensee maintaining a TFR/Transfer 
Adapter will perform tollgate assessments of aggregated Operating Experience 
(OE) and other information related to the aging effects and mechanisms addressed 
by this AMP to determine if changes to the AMP are required to address the current 
state-of-knowledge. 

Inspection OE for NAC Transfer Casks and Transfer Adapters 

During the periods of use of the TFRs and Transfer Adapters at the licensee's 
facilities, the TFRs were maintained and inspected in accordance with the 
requirements of ANSI NI 4.6. During operation of the TFRs and Transfer 
Adapters, areas of coating degradation were repaired by re-application of coatings. 
No issues with general, pitting, crevice, or galvanic corrosion have been identified. 
No excessive wear or loss of material has been identified on shield door to door rail 
to transfer adapter surfaces. No cracking ofTFR lifting trunnions has been 
identified. 
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Appendix B - Time-Limited Aging Analysis 

81 .0 INTRODUCTION 

The NAC-MPC systems are utilized for storage at facilities in the United States. The Nuclear 
Regulatory Commission initially issued a 20-year 10 CFR Part 72 CoC (72-1025) for this system 
on April 10, 2000. The license renewal application is required to contain an evaluation of Time
Limited Aging Analysis (TLAA) to demonstrate the safe operation over the extended service life 
for the cask system. The Time-Limited Aging Analysis is contained in this Appendix and is 
comprised of the following items: 

• Fatigue Evaluation of MPG and UMS Storage System Components for Extended Storage, 
30013-2001 

• Corrosion Analysis of MPG VCC Steel Components for Extended Storage, 30013-2003 

• Aging Analyses for MPC/UMS Neutron Absorber and Neutron Shield Components 
(Storage/Transfer), 30013-5001 

CALCULATIONS WITHHELD IN THEIR ENTIRETY PER 10 CFR 2.390 
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Appendix C - Updated Safety Analysis Report Supplement and Changes 

C1 .0 INTRODUCTION 

This appendix provides a supplement and identifies pertinent changes to the NAC-MPC Updated 
Final Safety Analysis Report (UFSAR). Section C2.0 of this appendix contains proposed changes 
to the existing UFSAR. Section C3.0 of this appendix contains a proposed new Chapter 14 to the 
UFSAR entitled "Aging Management Program". The new Chapter 14, Aging Management 
Programs, provides a summarized description of the activities for managing the effects of aging 
of NAC-MPC ITS systems, structures, and components. This proposed new UFSAR Chapter will 
also present the results of the evaluations of time-limited aging analyses (TLAAs) for the renewed 
license period. Chapter 14 is newly added as a result of the CoC Renewal and does not contain 
revision bars throughout the chapter. The headers do however indicate Revision 19A and the 
submittal month and year . 
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Appendix C - Updated Safety Analysis Report Supplement and Changes 

C2.0 CHANGES TO EXISTING UFSAR INFORMATION 

List of Changes for the NAC-MPC FSAR, Revision 19A 

1 _ ,'J?', ,>.< ,,1\_t\,O, ,;li%' ·k'J·,\s),, -l\ 

H}e(ctiiptipn d.f C~a;nge;;; :' 

Note: The List of Effective Pages and the Chapter Table of Contents, List of Figures and List of Tables have 
been revised accordingly to reflect the list of changes detailed below. Editorial changes made 
throu hout the document have not been tracked. 

Chapter 1 

Page 1.1-1 

Page 1.2-1 

Page 1.2-10 

Page 1.2-12 

Page 1.2-20 

Page 1.2-21 

Page 1.5-18 

Page 1.5-23 

Page 1.5-23 

Page 1.5-41 

Page 1.5-54 

Page 1.6-1 

Revised the last sentence of the first paragraph from 50-year life to 60-year period of 
operation. Added a new sentence to the end of the paragraph. "However, an extension of the 
operational life is possible with the implementation of aging management programs." 

Modified the last two sentences in the section to state the "The transportable storage canister 
is certified for transport in the NAC-STC (Certificate of Compliance No. 71-9235) 
transportation packaging. The transport load conditions produce higher stresses in the 
canister than would be produced by the storage load conditions alone." 

Modified the section throughout 

Modified the third and fourth bullet on the page 

Hold the vacuum and backfill with helium to 1 atmosphere. Restart the vacuum system 

and remove the helium. After achieving vacuum, backfill and pressurize the canister 

with helium to 1 atm. 

Install the vent and drain port covers and weld them to the shield lid. Helium leak 
check the shield lid weld. 

Modified acceptance criteria of the fifth bullet under welding from NB-4424, NB-4426 and 
NB-4427 to NF-5360 

Table 1.2-3 Service Life, revised from 50-years to 60-years 

Revised Description of Compliance for 5. Minimum Lifetime from 50-year design life of 
the system to 60-years life of the system 

Revised Description of Compliance for Area I. Minimum Lifetime, from 50-year design life 
of the system to 60-years life of the system 

Revised Description of Compliance for Area 3. Thermal Structures, Systems, and 
Com onents, from 50- ear desi n life of the s stem to 60- ears life of the s stem 

Revised Description of Compliance for I. Testing and Maintenance last entry in the column 

Revised Description of Compliance for the first row from 50-yeardesign life of the system 
to 60- ears life of the s stem 

Revised the Section in its entirety 
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APPLICATION FOR RENEWAL OF THE NAC-MPC SYSTEM Coe • Page l.A.1-1 Revised the last sentence of the first paragraph from 50-year life to 60-year period of 
operation. Added a new sentence to the end of the paragraph. "However, an extension of the 
operational life is possible with the implementation of ag:in2: manag:ement oro!lrams." 

Page l.A.1-4 Modified the Material for the Canister Shell from 304L to 304/304L. 

Page l.A.2-1 Modified the last two sentences in the section to state the "The transportable storage canister 
is certified for transport in the NAC-STC (Certificate of Compliance No. 71-9235) 
transportation packaging. The transport load conditions produce higher stresses in the 
canister than would be oroduced bv the storage load conditions alone." 

Page l .A.2-2 Text flow 

Page l .A.2-9 Modified the Section l .A.2.1.5 throughout 

Page l .A.2-11 Modified the third bullet on the page 

. Hold the vacuum and backfill with helium to 1 atmosphere. Restart the vacuum system 

and remove the helium. After achieving vacuum, backfill and pressurize the canister 

with helium to 1 atm. 

Page l.A .2-19 Modified acceptance criteria of the fifth bullet under Welding from NB-4424, NB-4426 and 
NB-4427 to NF-5360 

Page l .A.2-20 Table 1.2-3 Service Life, revised from 50-years to 60-vears 

Page l.A.5-18 Revised Description of Compliance for 5. Minimum Lifetime from 50-year design life of 

• the svstem to 60-vears life of the svstem 

Page l.A.5-23 Revised Description of Compliance for 1. Minimum Lifetime, from 50-year design life of 
the system to 60-years life of the system 

Page 1.A.5-23 Revised Description of Compliance for 3. Thermal Structures, Systems, and Components, 
from 50-year design life of the system to 60-years life of the system 

Page I .A.5-29 Revised Description of Compliance for Criticality Control, from 50-year design life of the 
system to 60-years life of the system 

Page l.A.5-41 Revised Description of Compliance for 1. Testing and Maintenance last entrv in the column 

Page l .A.5-54 Revised Description of Compliance for Operating Controls and Limits, from 50-year design 
life of the system to 60-vears life of the svstem 

Page I .A.6-1 Revised the Section in its entirety 

Cha12ter 2 

Page 2-1 Revised the first sentence in Section 2.0 to state "design and certified for transoort" 

Page 2-2 Table 2-1 revised Design life from 50 to 60 vears 

Page 2-3 Table 2-1 revised Normal/Off-Normal 

Annual Whole-Body Dose from 25 mrem/yr. to~ 25 mrem/yr. 

Annual Whole-Body Dose from 5 mrem/vr. to < 5 mrem/vr. 

Page 2-4 Table 2-2 revised Design life from 50 to 60 vears 

Page 2-5 Table 2-2 revised Normal/Off-Normal 

• Annual Whole-Bodv Dose from 25 mrem/yr. to < 25 mrem/yr. 
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• Annual Whole-Body Dose from 5 mrem/yr. to :S 5 mrem/yr. 

Page 2.3-3 Modified the last sentence of the first paragraph of Section 2.3 .2.1, to include "by the 
Licensee in accordance with their QA program." 

Modified the first sentence of the last paragraph of Section 2.3.3.1, to include ... "are 
designated as" not important to safety "components" as the NAC-MPC ... 

Page 2.3-4 Added paragraph to the end of Section 2.3 .3 .2 

Page 2.A-1 Revised the first sentence in Section 2.A to state "design and certified for transport" 

Page 2.A-2 Table 2.A-1 revised Design life from 50 to 60 years 

Page 2.A-3 Table 2.A-1 revised Normal/Off-Normal 

Annual Whole-Body Dose from 25 mrem/yr. to :S 25 mrem/yr. 

Annual Whole-Body Dose from 5 mrem/yr. to< 5 mrem/yr. 

Page 2.A.3-2 Modified the last have of the second paragraph in section 2.A.3 .2.1; included acceptance 
criteria and addressed syntax issues 

Page 2.A.3-3 Modified Section 2.A.3.3.l throughout: 

First paragraph 

Added "specifically designed for the LACBWR facilities." To the end of the first sentence. 

Added "by the Licensee in accordance with their QA program." To the end of the last 
sentence 

• Second paragraph 

Added "are designated as" not important to safety "components" as the NAC-MPC ... to the 
first sentence. 

Page 2.A.3-4 Added paragraph to the end of Section 2.A.3.3.2 

Page 2.A.3-5 Text flow changes 

ChaQter 3 - no changes 

ChaQter 4 

Page 4.1-1 Modified the first two paragraphs throughout to clarify Yankee Class fuel and Damaged 

fuel 

Page 4.2-2 Updated Table 4.2-1 note 1 supplier information 

ChaQter 5 

Page 5.1-1 Section 5.0 second sentence was modified adding", Yankee-MPC damaged fuel cans," 

Page 5.1-2 Modified Section 5.1 replacing "and dried" with "dried and helium backfilled." 

ChaQter 6 

Page 6.A.1-1 Modified the second to last sentence of the first paragraph to state the closure lid is welded 

"and hydrostatically tested" 
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ENCLOSURE 4 

APPLICATION FOR RENEWAL OF THE NAC-MPC SYSTEM Coe 

• ChaQter 7 

Page 7.1-2 Modified Section 7 .1.1.3 throughout: 

First sentence added", up to 4 damaged fuel assemblies in DFCs" 

Fifth sentence changed 50-years to 60-years 

Page 7.1-4 Added "or nitrogen" to the last paragraph on the page 

Page 7.1-6 Deleted the last two sentences from step 9 

Page 7.1-7 Text flow 

Page 7.A.1-1 Section 7 .A.1.1 clarified the first sentence to indicate that the closure lid can be fabricated 

"from 304/304L (dual certified) stainless steel." 

Modified the last sentence in the first paragraph to say "The acceptance criteria for the test 

is no leakage during the minimum IO-minute test duration while maintaining test pressure." 

Section 7.A.1.1, 3rd paragraph, revise to read "the Type 304/304L (duel certified) stainless 

steel closure ring .. " 

Section 7 .A.1.1, 5th paragraph, revise to read "with Type 304/304L ( duel certified) stainless 

steel inner port covers .. " 

Page 7.A.1-2 Added /304L (Dual Certified) to the first paragraph on the page 

• Page 7.A.1-3 Section 7 .A.1.1 revised the last sentence of the last paragraph to state 60-year design life 

ChaQter 8 

Page 8-1 Section 8.0 added "Final" before Safety Analysis Report in second paragraph 

Page 8.1-5 Step 32 note corrected completion time and added "in accordance with LC03.l.4." 

Page 8.1-11 Step 32 deleted note and sub-steps 

Page 8.A.1-7 Step 53 deleted second note 

ChaQter 9 

Page 9-1 Section 9.0 last sentence on the page added "or lugs." 

Page 9.1-1 Section 9.1 added "Final" before Safety Analysis Report and changed (SAR) to (FSAR) 

Section 9 .1.1 last sentence of 1st paragraph changed SAR to FSAR 

Page 9.2-1 New paragraph added to the bottom of the page. 

Page A.9.3-1 Removed fourth bullet on the page 

Page A.9.3-2 Added a paragraph to the end of section 9.A.3.1, text flow 

Page A.9.3-3 New paragraph added to the page. 
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ENCLOSURE 4 

Appendix C - Updated Safety Analysis Report Supplement and Changes 

• ChaQter 10 

Page 10.2-1 I Last sentence of first paragraph correct an incorrect reference to YR-MPC. 

ChaQter 11 - no changes 

ChaQter 12 - no changes 

ChaQter 13 - no changes 

ChaQter 14 

Added new Chapter to address license renewal requirements . 
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• C2.1 FSAR Changed Pages 
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The NAC-MPC system is a transport compatible dry storage system that uses a vertical concrete 

storage cask and a stainless steel transportable storage canister (canister) with a welded closure 

to safely store irradiated nuclear fuel (spent fuel). The canister is stored in the central cavity of 

the concrete cask and is compatible with the NAC-STC transport cask for future off-site 

shipment. The concrete storage cask provides radiation shielding and contains internal air flow 

paths that allow the decay heat from the canister contents to be removed by natural air circulation 

around the canister wall. The NAC-MPC is designed and analyzed for a minimum 60-year 

period of operation. However, an extension of the operational life is possible with the 

implementation of aging management programs. 

The principal components of the NAC-MPC system are the canister, the vertical concrete cask 

and the transfer cask. The loaded canister is moved to and from the concrete cask with the 

transfer cask. The transfer cask provides radiation shielding while the canister is being closed 

and sealed and while the canister is being transferred. The canister is placed in the concrete cask 

by positioning the transfer cask with the loaded canister on top of the concrete cask and lowering 

the canister into the concrete cask. Figure 1.1-1 depicts the major components of the NAC-MPC 

system and shows the transfer cask positioned on the top of the concrete cask. 

The fuel is initially loaded into a canister containing a fuel basket. Figure 1.1-2 depicts the 

canister and the spent fuel basket. The design characteristics of the NAC-MPC system are 

shown in Table I.I-I. 

The system design and analyses were performed in accordance with Title 10, Code of Federal 

Regulations, Part 72 (10 CFR 72), ANSI/ANS 57.9-1984 and the applicable sections of the 

ASME Boiler and Pressure Vessel Code and the American Concrete Institute Code. 

The NAC-MPC is provided in three configurations. The first is designed to store up to 36 intact 

Yankee Class spent fuel and reconfigured fuel assemblies and is referred to as the Yankee-MPC. 

The second is designed to store up to 26 Connecticut Yankee fuel assemblies, reconfigured fuel 

assemblies and damaged fuel in CY-MPC damaged fuel cans, and is referred to as the CY-MPC. 

The third configuration, referred to as MPC-LACBWR, is designed to store up to 68 Dairyland 

Power Cooperative (DPC) La Crosse Boiling Water Reactor (LACBWR) spent fuel assemblies 

with up to 32 damaged fuel cans. The MPC-LACBWR system is described in Appendix I .A. 
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Yankee Class fuel includes United Nuclear, Combustion Engineering, Exxon-ANF, and 

Westinghouse Type A and Type B fuel designs. The Type A and Type B fuel designs are 

complementary configurations that accommodate the use of a cruciform control blade in reactor 

operations. The fuel specifications that serve as the design basis for the Yankee-MPC are 

presented in Sections 1.3.1 and 2.1.1. 

Connecticut Yankee spent fuel includes 15 x 15 PWR fuel assemblies having a square cross

section. The fuel specifications that serve as the design basis for the CY-MPC are presented in 

Sections 1.3.2 and 2.1.2. The Connecticut Yankee fuel consists of fuel assemblies manufactured 

by Westinghouse, Gulf Nuclear/Gulf General Atomic, NUMEC and by Babcock & Wilcox. 

The MPC-LACBWR spent fuel is described in Section l .A.3 and Table l .A.3-1. 
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1.2 The NAC-MPC System 

The NAC-MPC system is provided in three configurations, the Yankee-MPC, the CY-MPC, and 

the MPC-LACBWR, which have similar components and operating features, but different 

physical dimensions, weights and storage capacities. All configurations provide long-term 

storage and subsequent transport of the stored spent fuel using the certified NAC-STC. During 

long-term storage, the system provides an inert environment; passive shielding, cooling, and 

criticality control; and, a confinement boundary closed by welding. The structural integrity of 

the system precludes the release of contents in any of the design basis normal conditions and off

normal or accident events, thereby assuring public health and safety during use of the system. 

1.2.1 NAC-MPC System Components 

The NAC-MPC system consists of three principal components: 

• Transportable storage canister ( canister), 

• Vertical concrete cask, and 

• Transfer cask . 

Ancillary equipment needed to use the NAC-MPC system is: 

• Automated or manual welding equipment; 

• An air pallet or hydraulic roller skid (used to move the storage cask on and off the 

heavy haul transfer trailer and to position the storage cask on the storage pad); 

• Suction pump, vacuum drying, helium backfill and leak detection equipment; 

• A heavy haul trailer or cask transporter (for storage cask transport to the storage pad); 

• Adapter plate and hardware to position the transfer cask with respect to the storage or 

transport cask; and 

• A lifting yoke for the transfer cask and lifting slings for the canister and canister lids. 

In addition to these items, the system requires utility services (electric, air and water), common 

tools and fittings, and miscellaneous hardware. 

The transportable storage canister is certified for transport in the NAC-STC (Certificate of 

Compliance No. 71-9235) transportation packaging. The transport load conditions produce 

higher stresses in the canister than would be produced by the storage load conditions alone . 

1.2-1 
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Consequently, the canister design is conservative with respect to storage conditions. The 

evaluation of the canister for transport conditions is found in the NAC-STC Safety Analysis 

Report, Docket No. 71-9235. 

1.2.1.1 Transportable Storage Canister and Baskets 

The Transportable Storage Canister (canister) contains a basket that is designed to accommodate 

either Yankee Class or Connecticut Yankee (CY) spent fuel. The Yankee-MPC basket holds up 

to 36 intact Yankee Class spent fuel assemblies and reconfigured fuel assemblies (RFAs) up to a 

total contents weight of 30,600 pounds, including up to four fuel assemblies or RF As loaded in 

damaged fuel cans. The CY-MPC basket holds up to 26 spent fuel assemblies and RF As up to a 

total contents weight of 35,100 pounds, including up to four fuel assemblies or RF As loaded in 

damaged fuel cans. 

The canister assembly consists of a right circular cylindrical shell with a welded bottom plate, a 

fuel basket, a shield lid, two penetration port covers, and a structural lid. The cylindrical shell, 

plus the bottom plate and lids, constitutes the confinement boundaries. The fuel basket is based 

on the directly loaded fuel basket design used in the certified NAC-STC. This basket features 

the NAC-patented poison tubes and stacked disk design with heat transfer disks. The basket was 

analyzed using the ANSYS computer code to demonstrate that it can withstand the horizontal 

drop loads without deforming in a way that damages or constrains a fuel assembly. This tube 

and disk design has been accepted and approved by the NRC, pursuant to 10 CFR 71 and 10 

CFR 72. Table 1.2-1 summarizes the major physical design parameters of the canister 

configurations. 

The fuel basket design is a right-circular cylinder configuration with either 24, 26, or 36 fuel 

tubes laterally supported by a series of support disks, which are retained by spacers on radially 

located tie rods. Connecticut Yankee fuel may be stored in either a 24- or 26-assembly basket 

configuration, while Yankee Class fuel may be stored in the 36-assembly configuration. Eight 

tie rods are used in the Yankee Class basket design. Six tie rods are used in the CY-MPC basket. 

The support disks are stainless steel (17-4 PH) with holes for the poison fuel tubes or damaged 

fuel cans. The basket top and bottom weldments are fabricated from Type 304 stainless steel. 

The tie rods and spacer sleeves are also fabricated from Type 304 stainless steel. The fuel 

assemblies are contained in fuel tubes. The CY-MPC fuel tubes are fabricated from Type 304 

stainless steel with encased BORAL sheets on all four outside surfaces of the fuel tube. The 

BORAL provides criticality control in the basket. 
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The draining and drying system consists of a suction pump and a vacuum pump. The suction 

pump is used to remove free water from the canister cavity. The vacuum pump is a two-stage 

unit for drying the interior of the canister. The first stage is a large capacity or "roughing" pump 

intended to remove free water not removed by the suction pump. The second stage is a vacuum 

pump used to evacuate the canister interior of the small amounts of remaining moisture and 

establish the vacuum condition. 

1.2.1.4.5 Helium Leak Test Equipment 

A helium leak detector and leak test fixture are required to verify the integrity of the welds of the 

canister shield lid. The helium leak detector is the mass spectrometer type. 

1.2.1.4.6 Heavy-Haul Trailer 

The heavy haul trailer is used to move the vertical concrete storage cask. A special trailer has 

been designed for transport of the empty or loaded storage cask. However, any commercial 

double-drop-frame trailer having a deck height approximately matching that of the storage pad 

could be used. 

1.2.1.4.7 Lifting Jacks 

Hydraulic jacks are installed at jacking pads in the bottom air ducts to lift the storage cask so that 

the air pad set can be installed or removed. Four hydraulic pad jacks are provided, along with a 

control panel, an electric hydraulic oil pump, an oil reservoir tank and all hydraulic lines and 

fittings. The jacks are used to lift the cask approximately three inches. This permits installation 

of four air pads under the concrete cask . 
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Load rated rigging attachments and slings are provided for major components. The rigging 

attachments are swivel hoist rings that allow attachment of the slings to the hook. All slings are 

commercially purchased to have adequate safety margin to meet the requirements of ANSI 

N14.6 and NUREG-0612. The slings include a concrete cask lid sling, concrete cask shield plug 

sling, canister shield lid sling, loaded canister transfer sling (also used to handle the structural 

lid), and canister retaining ring sling. The appropriate rings or eye bolts are provided to 

accommodate each sling and component. 

The transfer cask lifting yoke is specially designed and fabricated for lifting the transfer cask. It 

is designed to meet the requirements of ANSI N14.6 and NUREG-0612. It is single-failure-proof 

by design. The transfer cask lifting yoke is initially load tested to 300 percent of the design load. 

1.2.1.4.9 Temperature Instrumentation 

The concrete casks may be equipped with temperature-monitoring equipment to measure the 

outlet air temperature. The Technical Specification requires either daily temperature measurements 

or daily visual inspection for inlet and outlet screen blockage to ensure the cask heat removal 

system remains operable. 

1.2.1.5 Transport Cask 

The transportable storage canister is certified for transport in the NAC-STC transportation 

packaging. The canister is positioned in the NAC-STC cavity with one, two, or three axial 

spacers. The spacers are required because the transport cask cavity length is 165 inches, while 

the length of the Yankee-MPC canister is 122.5 inches, the length of the CY-MPC canister is 

151.75 inches and the length of the MPC-LACBWR canister is 116.3 inches. 

The NAC-STC is licensed by the NRC pursuant to 10 CFR 71 (Certificate of Compliance No. 

71-9235) for shipment of the MPC canister. The NAC-STC is designed for free interchange/rail 

shipment and transport by heavy-haul truck or barge. An example of the rail transport 

configuration is shown in Figure 1.2-3. 
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This section outlines the principal handling activities of the NAC-MPC storage system. The 

system provides passive long-term storage of spent fuel in an inert environment. 

The principal activities associated with the use of the system are closing the canister and loading 

the canister in the storage cask. The transfer cask is designed to meet the requirements of these 

operations. The transfer cask holds the canister during loading with fuel; provides biological 

shielding during closing of the canister; and provides the means by which the loaded canister is 

moved to, and installed in, the storage cask. The canister assembly consists of five principal 

components: the canister shell (side wall and bottom), the shield lid, the vent port, the drain port 

(together with the vent and drain port covers), and the structural lid. A drain tube extends from 

the shield lid drain port to the bottom of the canister. The location of the drain and vent ports is 

shown in Figure 8.1-1. 

The vent and drain ports allow the draining, vacuum drying, and backfilling with helium 

necessary to provide a dry, inert atmosphere for the contents. The vent and drain port covers, the 

shield lid, the canister shell, and the joining welds form the primary confinement boundary. This 

boundary is shown in Figure 7.1-1. A secondary confinement boundary is formed over the 

shield lid by the structural lid and the weld that joins it to the canister shell. This boundary is 

shown in Figure 7.1-2. 

The structural lid contains the drilled and tapped holes for attachment of the swivel hoist rings 

used to lift the loaded canister. The drilled and tapped holes are filled with bolts or plugs to 

avoid collecting debris, and to preclude the possibility of radiation streaming from the holes, 

when the hoist rings are not installed. 

The step-by-step procedures for use of the NAC-MPC system are presented in Chapter 8. The 

following list presents a brief description of the principal activities. This list assumes that the 

empty canister is installed in the transfer cask for spent fuel pool loading. 

• Lift the transfer cask over the pool and start the flow of water to the transfer cask 

annulus and canister. After the annulus and canister are filled, lower the cask to the 

bottom of the pool. 

• Load the selected spent fuel assemblies into the canister and set the shield lid . 
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• Raise the transfer cask from the pool. Decontaminate the transfer cask exterior as it 

clears the pool surface. Drain the annulus. Place the transfer cask in the 

decontamination area. 

• Weld the shield lid to the canister shell. Pressure test the weld. Drain the pool water 

from the canister. Attach the vacuum system to the drain line, and operate the system 

to achieve a vacuum. 

• Hold the vacuum and backfill with helium to 1 atmosphere. Restart the vacuum 

system and remove the helium. After achieving vacuum, backfill and pressurize the 

canister with helium to 1 atm. 

• Install the vent and drain port covers and weld them to the shield lid. Helium leak 

check the shield lid weld. 

• Install the structural lid and weld it to the canister shell. Install the hoist rings, and 

attach the canister lifting sling. Install the adapter plate on the storage cask. 

• Lift the transfer cask to the top of the storage cask and set it on the adapter plate, 

ensuring that the bottom door hydraulic actuators are engaged. 

• Attach the canister lifting slings to the crane hook and lift the canister. 

• Open the bottom doors of the transfer cask. 

• Lower the canister into the storage cask. Detach the canister slings from the hook. 

• Remove the transfer cask and adapter plate. Remove the canister lifting slings. 

• Install the shield plug and lid on the concrete cask. 

• Move the loaded storage cask to the storage pad. 

• Using the air pad rig set and a towing vehicle, move the storage cask to its designated 

location on the storage pad. 

• During storage operations, the operability of the concrete cask is verified on a daily 

basis as specified in the Technical Specifications. 

The removal operations are essentially the reverse of these steps, except that weld removal and 

cool down of the contents are required. 

The ancillary equipment needed to operate the NAC-MPC system has been described in Section 

1.2.1.4. Other items required are miscellaneous hardware, connection hose and fittings, and 

hand tools typically found at a reactor site. 
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Table 1.2-1 Major Physical Design Parameters for the Transportable Storage Canister 

Transportable Storage Canister Configuration 

Parameters Yankee-MPC CY-MPC 

Outside Diameter 70.64 in. 70.64 in. 

Length 122.5 in. 151.75 in. 

Capacity 36 Yankee Class 26 Connecticut 
spent fuel Yankee spent fuel 
assemblies assemblies 

Weight 54,730 lbs. 65,821 lbs. 
(nominal) w/ fuel (nominal) w/ fuel 

Maximum heat load 12.5 kW (fuel) 17.5 kW (fuel) 

Maximum Cladding Temperature 

Stainless Steel 

Normal Conditions 340°c1 430°C2 

Off-normal and Accident 430°c 430°C2 

Zircaloy 

Normal Conditions 340°C 1 

7-year cooled 368°C3 

~ 7-year cooled 334°C3 

Off-Normal and Accident 430°c 570°C3 

Internal Atmosphere Helium Helium 

1. Maximum allowable cladding temperature at 10-year cool time. See 

Section 2.1.1 and Table 2-1. 

2. Based on EPRI TR-106440. 

3. Allowable cladding temperature 1s based on cooling time prior to dry 
storage. See Section 4.5.7 . 
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Table 1.2-2 Transportable Storage Canister Fabrication Specification Summary 

Materials 

• All material shall be in accordance with the referenced drawings and meet the applicable ASME 
standard. 

Welding 

• All welds shall be in accordance with the referenced drawings. 
• All filler metals shall be appropriate ASME material. 
• All welders and welding operators shall be qualified in accordance with ASME Code Section IX. 
• All welding procedures shall be written and qualified in accordance with ASME Code Section IX. 
• All welds specified to be visually examined shall be examined as specified in ASME Code 

Section V, Article 9 with acceptance per A:SME Code Section III, Subsection NF, NF-5360. 
• All welds specified to be liquid penetrant examined shall be examined in accordance with the 

requirements of ASME Code Section V, Article 6, with acceptance in accordance with ASME 
Code Section III, NB-5350. 

• All personnel performing examinations shall be qualified in accordance with the NAC 
International Quality Assurance program and SNT-TC-lA. 

• All welds specified to be radiographed shall be examined in accordance with the requirements of 
ASME Code Section V, Article 2, with acceptance per ASME Code Section III, NB 5320. 

• All welds specified to be ultrasonically examined shall be examined in accordance with ASME 
Code Section V, Article 5, with acceptance in accordance with ASME Code Section III, NB-5330 . 

Fabrication 

• All cutting, welding, and forming shall be in accordance with ASME Code, Section III, NB-4000 
unless otherwise specified. Code stamping is not required. 

• All surfaces shall be cleaned to a surface cleanness classification C or better as defined in ANSI 
N45.2.1, Section 2. 

• All fabrication tolerances shall meet the requirements of the referenced drawings after fabrication. 

Packaging 

• Packaging and shipping shall be in accordance with ANSI N45.2.2, Level D. 

Quality Assurance 

• The canister shall be fabricated under a quality assurance program that meets 10 CFR 72 Subpart 
G and 10 CFR 71 Subpart H. 

• The supplier's quality assurance program must be accepted by NAC International prior to 
initiation of work. 

• Hold points for inspection of a completed basket assembly are verification of the basket assembly 
diameter and length, insertion of a "dummy" fuel assembly into each fuel tube, and insertion of 
the basket into the canister shell. 

A Certificate of Conformance (or Compliance) shall be issued by the fabricator stating that the 
canister meets the specifications and drawings. 
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Table 1.2-3 Major Physical Design Parameters for the Vertical Concrete Cask 

Configuration 

Vertical Concrete Cask Parameters YankeeMPC CY-MPC 

Height 160 in. 190.6 in. 

Outside diameter 128 in. 128 in. 

Shielding (side wall) 

Concrete thickness 21 in. 21 in. 

Steel thickness 3.50 in. 3.50 in. 

Radiation dose rate (average): 

Side surface S 50 mrem/hr S 17 0 mrem/hr 

Top surface S 55 mrem/hr S 100 mrem/hr 

Air inlet/outlet vents S 200 mrem/hr S 110 mrem/hr 

Weight 155,000 lbs. (nominal) 186,000 lbs. (nominal) 

Air flow at design heat load 1 (lbs.-m)/sec 1 (lbs.-m)/sec 

Material of construction 

Concrete Type II Portland Cement Type II Portland Cement 

Reinforcing steel A6 l 5 Grade 60 A615 Grade 60 

Steel liner A36 Carbon Steel A36 Carbon Steel 

Service life 60 years 60 years 

Maximum concrete temperatures for 150°F bulk 150°F bulk 
normal operation 200°F local 200°F local 
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Table 1.2-4 Concrete Cask Construction Specification Summary 

Materials 

April 2012 

Revision 9 

• Concrete mix shall be in accordance with the requirements of ACI 318 and ASTM C94. 
• Type II Portland Cement, ASTM C150. 
• Fine aggregate ASTM C33 and C637. 
• Coarse aggregate ASTM C33 and C637. 
• Admixtures 

Water Reducing ASTM C494. 
Pozzolanic Admixture ASTM C618. 

• Compressive Strength 4000 psi at 28 days. 
• Specified Air Entrainment in accordance with ACI 318. 
• All steel components shall be of material as specified in the referenced drawings. 

Welding 

• Visual inspection of all welds shall be performed to the requirements of AWS Dl.l, 
Section 8.15. 

Construction 

• Specimens shall be obtained or prepared for each batch or truck load of concrete per 
ASTM Cl 72 and ASTM Cl 92. 

• Test specimens shall be tested in accordance with ASTM C39. 
• Formwork shall be in accordance with ACI 318. 
• All sidewall formwork and shoring shall remain in place for at least 24 hours. 
• All bottom formwork and shoring shall remain in place for 14 days. 
• Grade, type, and details of all reinforcing steel shall be in accordance with the referenced 

drawings. 
• Embedded items shall conform to ACI 318 and the referenced drawings. 
• The placement of concrete shall be in accordance with ACI 318. 
• Surface finish shall be in accordance with ACI 318. 

Quality Assurance 

• The concrete cask shall be constructed under a quality assurance program that meets 10 
CFR 72 Subpart G. The quality assurance program must be accepted by NAC 
International prior to initiation of the work. 
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Table 1.5-1 NUREG-1536 Compliance Matrix ( continued) 

Area 

2. 

3. 

4. 

Radiation, Shielding, 
Confinement, and 
Subcriticality 

Removal of Spent Fuel 

Design Basis Earthquake 

Chapter 3 - Structural Evaluation 

Regulatory Requirement 
Radiation shielding, confinement, and subcriticality must meet the 
regulatory requirements defined m 10 CFR 72.24(d); 10 CFR 
72.124( a); and 10 CFR 72.236( c ), ( d), and (I). 

10 CFR 72.24(d) Contents of Application: Margins of Safety I 
Mitigation of Accident Consequences 

10 CFR 72.124(a) Criteria for Nuclear Criticality Safety: 
Design for Criticality Safety 

IO CFR 72.236( c) Specific Requirements for Spent Fuel 
Storage Cask Approval: Maintain Subcritical Configuration 

IO CFR 72.236( d) Specific Requirements for Spent Fuel 
Storage Cask Approval: Radiation Protection 

IO CFR 72.236([) Specific Requirements for Spent Fuel Storage 
Cask Approval: Maintain Confinement 

As stated in IO CFR 72. I 22(f) and (h)(I), the storage system design 
must allow ready retrieval of spent fuel without posing operational 
safety problems. 

As stated in 10 CFR 72.102(f), the design-basis earthquake (DBE) 
must be equal to or greater than the safe-shutdown earthquake (SSE) 
of nuclear plant sites previously evaluated under 10 CFR Part 100 or, 
in the case of sites licensed before the implementation of 10 CFR 
Part 100, developed under Topic III-2 of the Systematic Evaluation 
Program (SEP). 
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Description of Compliance 
The margins of safety for normal conditions are listed in 
Section 3.4.4. Off-normal and accident condition margins 
of safety are presented in Sections 11.1 and 11.2, 
respectively. Adequate safety margins are maintained for 
all events, ensuring the mitigation of accident 
consequences, and the shielding, confinement, and 
criticality analyses presented in the SAR. 

The nuclear criticality safety design of the system is 
discussed in Sections 2.3 .4 and 6.1. 

Subcriticality of the system is demonstrated in Section 6.4. 

Radiation protection of the system 1s demonstrated m 
Sections 5.4, 10.3 and 10.4. 

Confinement of the spent fuel is discussed in Sections 7.2 
and 7.3. 

The system is not adversely affected by normal, off-normal, 
or accident condition events as demonstrated in Sections 
3.4.4, 11.1 and 11.2. Operating procedures for removing 
spent fuel from the system are presented in Sections 8.2 and 
8.3. 
As described in Section 2.2.3 .1, the system is designed for a 
seismic event that is greater than regulatory requirements. 
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Table 1.5-1 NUREG-1536 Compliance Matrix (continued) 

Chapter 3 - Structural Evaluation 

Area Regulatory Requirement 
5. Minimum Lifetime As stated in 10 CFR 72.24(c) and 10 CFR 72.236(g), the analysis 

and evaluation of the structural design and performance must 
demonstrate that the cask system will allow storage of spent fuel for 
a minimum of 20 years with an adequate margin of safety. 

6. Reinforced Concrete Reinforced concrete structures may have a role in shielding, form 
Structures ventilation passages and weather enclosures, and providing 

protection against natural phenomena and accidents. The pertinent 
regulations include 10 CFR 72.24(c) and 10 CFR 72.182(b) and (c). 

10 CFR 72.24(c) Contents of Application: Design Criteria, Design 
Bases, Component Descriptions, Codes and Standards 

10 CFR 72.182(b) Design for Physical Protection: Design 
Bases I Design Criteria 

10 CFR 72.182(c) Design for Physical Protection: Security 
System Description 
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Description of Compliance 
Section 1.1 and Tables 2-1 and 2-2 specify a 60-year design 
life for the system. 

A general description of the Vertical Concrete Cask (V CC) 
is provided in Section 1.2.1.2. 

The design criteria for the VCC is presented in Tables 2-1 
and 2-2. The design bases considered in the structural 
evaluation of the VCC are presented in Section 2.2.5 .1. 

This requirement is applicable to the ISFSI, not the storage 
system. 

This requirement is applicable to the ISFSI, not the storage 
system. 
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Table 1.5-1 NUREG-1536 Compliance Matrix ( continued) 

Chapter 4 - Thermal Evaluation 

Area Regulatory Requirement 
1. Minimum Lifetime 10 CFR Part 72 requires an analysis and evaluation of DCSS thermal design 

and performance to demonstrate that the cask will permit safe storage of the 
soent fuel for a minimum of20 years. 

2. Spent Fuel Cladding The spent fuel cladding must be protected against degradation that may lead 
Protection to gross ruptures. 

3. Thermal Structures, Thermal structures, systems, and components important to safety must be 
Systems, and Components described in sufficient detail to permit evaluation of their effectiveness. 

Applicable thermal requirements are identified, in part, in 10 CFR 
72.24(c)(3), 72.24(d), 72.122(h)(I), 72.122([), 72.128(a)(4), 72.236(£), 
72.236(g), and 72.236(h). 

IO CFR 72.24(c)(3) Contents of Application: Descriptions of Components 
Important to Safety 

IO CFR 72.24(d) Contents of Application: Margins of Safety / Mitigation of 
Accident Consequences 

10 CFR 72.122(h)(I) Overall Requirements: Confinement Barriers and 
Systems 

IO CFR 72.122([) Overall Requirements: Retrievability 

10 CFR 72.128(a)(4) Criteria for Spent Fuel Storage and Handling: 
Testable Heat Removal Capacity 

IO CFR 72.236(f) Specific Requirements for Spent Fuel Storage Cask 
Approval: Passive Heat Removal 

IO CFR 72.236(g) Specific Requirements for Spent Fuel Storage Cask 
Approval: Minimum 20-year Lifetime 

IO CFR 72.236(h) Specific Requirements for Spent Fuel Storage Cask 
Aooroval: Wet/Drv Loading and Unloading Comoatibilitv 
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Description of Compliance 
Section 1.1 and Tables 2-1 and 2-2 specify a 60-year design life 
for the system. Tables 4.1-3, 4.1-4 and 4.1-5 demonstrate that the 
concrete temperatures are maintained within their allowable limits. 
Tables 4.1-3, 4.1-4 and 4.1-5 demonstrate that the fuel cladding 
temperatures are maintained within allowable limits. 

The discussion of the thermal design features of the system is 
presented in Section 4.1. 

Tables 4.1-3, 4.1-4 and 4.1-5 demonstrate that the temperatures 
are maintained within allowable limits for all components of the 
system, including the fuel cladding. Therefore, the system is not 
adversely affected by normal, off-normal, or accident condition 
events. 

The temperatures of the system are maintained within allowable 
limits, and do not preclude retrieval of spent fuel from the system. 

As specified in the CofC, Section A3. l.6, the air temperatures of 
the outlet vents and ISFSI ambient are measured to verify 
operation of the heat removal system of the concrete casks or the 
air inlet and outlet screens are visually inspected to ensure that 
they are unobstructed. 

Section I. I and Tables 2-1 and 2-2 specify a 60-year design life 
for the system. Tables 4.1-3, 4.1-4 and 4.1-5 demonstrate that the 
concrete temperatures are maintained within their allowable limits. 

The operating procedures for the system are presented in Chapter 
8. The system is compatible with wet or dry spent fuel loading 
and unloading facilities. 
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Table 1.5-1 NUREG-1536 Compliance Matrix (continued) 

Chapter 4 - Thermal Evaluation 

Area Acceptance Criteria 

1. Long-term Cladding Fuel cladding (Zircaloy) temperature at the beginning of dry cask 
Temperatures storage should generally be below the anticipated damage-threshold 

temperatures for normal conditions and a minimum of 20 years of 
cask storage (Refs. 13 and 14 ). 
Ref 13: UCID-21181, "Spent Fuel Cladding Integrity During Dry 
Storage" 
Ref 14: PNL-6189, "Recommended Temperature Limits for Dry 
Storage of Spent Light-Water Zircaloy Clad Fuel Rods in Inert Gas" 

2. Short-Term Cladding Fuel cladding temperature should generally be maintained below 
Temperatures 430°C (806°F) for short-term accident conditions, short-term off-

normal conditions, and fuel transfer operations (e.g., vacuum drying 
of the cask or dry transfer). (PNL-4835) 

3. Maximum Internal The maximum internal pressure of the cask should remain within its 
Pressure design pressures for normal, off-normal, and accident conditions 

assuming rupture of 1 percent, IO percent, and 100 percent of the 
fuel rods, respectively. Assumptions for pressure calculations 
include release of I 00 percent of the fill gas and 30 percent of the 
significant radioactive gases in the fuel rods. 

4. Maximum Material Cask and fuel materials should be maintained within their minimum 
Temperatures and maximum temperature criteria for normal, off-normal, and 

accident conditions in order to enable components to perform their 
intended safety functions. 

5. Fuel Cladding Protection For each fuel type proposed for storage, the DCSS should ensure a 
very low probability (e.g., 0.5 percent per fuel rod) of cladding 
breach during long-term storage. 
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Description of Compliance 

As shown in Tables 4.1-4 and 4.1-5, the fuel cladding 
temperatures are maintained below 644°F and below 712°F 
for both Zircaloy-clad and stainless steel-clad fuel for the 
Yankee-MPC and CY-MPC Systems, respectively. This 
temperature is within the recommended temperature limits 
for Zircaloy-clad fuel (PNL-6189) and within the limits for 
stainless steel-clad fuel (EPRI TR-106440) for long-term 
conditions. 
As shown in Tables 4.1-4 and 4.1-5, the fuel cladding 
temperature for both Zircaloy and stainless steel are 
maintained below 806°F for the Yankee-MPC System, and 
for the CY-MPC System, for short-term off-normal or 
accident condition events. 
The normal condition pressure calculation is presented in 
Sections 4.4.5 and 4.5.5. The accident condition pressure 
calculation is presented in Section 11.2.1. The off-normal 
condition is bounded by the accident condition, which 
assumes 100% failure of the cladding. 

Tables 4.1-3, 4.1-4 and 4.1-5 demonstrate that the 
temperatures are maintained within allowable limits for all 
components of the system, including the fuel cladding. 
Therefore, the system is not adversely affected by normal, 
off-normal, or accident condition events. 
As concluded in PNL-6189 (Zircaloy) and EPRI TR-
I 06449 (stainless steel), the probability of cladding breech 
is very low when the cladding temperature is maintained 
below allowable limits. 
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Table l .5-1 NUREG-1536 Compliance Matrix (Continued) 

Area 
1. Testing and Maintenance 

Chapter 9 - Acceptance Test and Maintenance Program 

Regulatory Requirement Description of Compliance 
a. The SAR must describe the applicant's program for Section 9.1 presents the acceptance testing for the system. 
preoperational testing and initial operations. [10 CFR 72.24(p)] 

b. The cask design must permit maintenance as required. 
[10 CFR 72.236(g)] 

c. Structures, systems, and components (SSCs) important to safety 
must be designed, fabricated, erected, tested, and maintained to quality 
standards commensurate with the importance to safety of the function they 
are intended to perform. [10 CFR 72.122(a), 10 CFR 72.122(f), 
10 CFR 72.128(a)(l), and 10 CFR 72.24(c)] 

d. The applicant or licensee must establish a test program to 
ensure that all required testing is performed to meet applicable 
requirements and acceptance criteria. In addition, at least 30 days 
before the receipt of spent fuel, the licensee must submit to the NRC 
a report concerning the pre-operational test acceptance criteria and 
test results. [10 CFR 72.162 and 10 CFR 72.82(e)] 

e. The applicant or licensee must evaluate the cask and its 
systems important to safety, using appropriate tests or other means 
acceptable to the Commission, to demonstrate that they will 
reasonably maintain confinement of radioactive material under 
normal, off-normal, and credible accident conditions. [l O CFR 
72.236(1)] 

f. The applicant or licensee must inspect the cask to ascertain 
that there are no cracks, pinholes, uncontrolled voids, or other 
defects that could significantly reduce confinement effectiveness. 
[10 CFR 72.236U)] 

g. The applicant must perform, and make provisions that 
permit the Commission to perform, tests that the Commission deems 
necessary or appropriate. [10 CFR 72.232(b )] 

1.5-41 

Section 9.2 presents the maintenance activities for the 
system. 

The acceptance tests and maintenance activities presented 
in Sections 9.1 and 9.2 are performed to verify compliance 
with the design bases and criteria, and that the system 
continues to perform as designed. 

The testing and maintenance provided in Sections 9 .1 and 
9.2 are intended to be used by an ISFSI user in the 
development of site-specific programs. 

The acceptance tests presented in Section 9.1 demonstrate 
that the system will maintain confinement of the spent fuel 
under normal, off-normal, and accident conditions. 

As described in Section 9.1.1, the canister is visually and 
non-destructively examined prior to use. 

No additional NRC proscribed tests were identified. 
Section 9.3 describes the aging management program 
requirements for YR-MPC, CY-MPC and MPC-LACBWR 
Systems to monitor system performance during the period 
of extended operation after initial 20-year certification 
period. 
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Table 1.5-1 NUREG-1536 Compliance Matrix (Continued) 
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Chapter 9 -Acceptance Test and Maintenance Program 

Area Regulatory Requirement Description of Compliance 

1. Testing and Maintenance h. The general licensee must accurately maintain the record Records of maintenance activities would be maintained by 
provided by the cask supplier showing any maintenance performed the ISFSI user, and thus are not applicable. 
on each cask. This record must include evidence that any 
maintenance and testing have been conducted under an NRC-
approved quality assurance (QA) program. [10 CFR 72.212(b)(8)] 

The applicant or licensee must assure that the casks are As specified in Section 9.1.8, each system is to be marked 
conspicuously and durably marked with a model number, unique with the model number, unique cask number, empty system 
identification number, and the empty weight. [10 CFR 72.236(k)] weight, and additional information 

2. Resolution of Issues The SAR must identify all SSCs important to safety for which the As described in Sections 3.1 and 3.3, the design of the 
Concerning Adequacy or applicant cannot demonstrate functional adequacy and reliability system is based on industry standard codes and standards 
Reliability through previous acceptable evidence. For this purpose, acceptable for materials and margins of safety. The acceptance tests 

evidence may be established in any of the following ways: specified in Section 9.1 are performed to demonstrate the 
adequacy of each fabricated system in accordance with . prior use for the intended purpose applied Codes and Standards . . reference to widely accepted engineering principles . reference to performance data in related applications 

In addition, the SAR should include a schedule showing how the The system does not rely on any materials or design 
applicant or licensee will resolve any associated safety questions standards that lack acceptable evidence of functional 
before the initial receipt of spent fuel. r10 CFR 72.24(i)l adequacy. 

3. Cask Identification The applicant or licensee must conspicuously and durably mark the As specified in Section 9.1.8, each system is to be marked 
cask with a model number, unique identification number, and empty with the model number, unique cask number, empty system 
wei_ght. r10 CFR 72.236(k)l weight, and additional information. 
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Chapter 12 - Operating Controls and Limits 

Regulatory Requirement Description of Compliance 
The applicant must provide specifications for the spent fuel to be stored in the DCSS. Specifications for the spent fuel contents are provided in Appendix B, Tables 
At a minimum, these specifications should include, but not be limited to the following B2-1 through B2-4 ofthe CofC. 
details [10 CFR 72.236(a)]: 

a. type of spent fuel (i.e., BWR, PWR, or both) As specified in Appendix A, Section A3.1.3, of the CofC, the canister is 
b. maximum allowable enrichment of the fuel prior to any irradiation backfilled with helium gas to maintain an inert atmosphere for the spent fuel. 
C. burn-up (i.e., megawatt-days/MTU) 
d. minimum acceptable cooling time of the spent fuel prior to storage in the 
DCSS (minimum 1 year) 
e. maximum heat that the DCSS system is designed to dissipate 
f. maximum spent fuel loading limit weights and dimensions 
h. condition of the spent fuel (i.e., intact assembly or consolidated fuel rods) 
i. inerting atmosphere requirements 
The applicant must provide design bases and design criteria for structures, systems, The design bases and criteria for the system are specified in Section 2.2 or 
and components (SSCs) important to safety. r10 CFR 72.236(b)l Chapter 2 .. 
The applicant must design and fabricate the DCSS so that the spent fuel will be As shown in Section 6.4, the spent fuel is maintained in a subcritical 
maintained in a subcritical condition under credible conditions. r IO CFR 72.236( c )l configuration under all credible configurations. 
The applicant must provide radiation shielding and confinement features that are The maximum external dose rates for the system are specified in Appendix A, 
sufficient to meet the requirements in 10 CFR 72.104 and 72.106 regarding radioactive Section A3.2.2 of the CofC. These limits are established to ensure that, for 
material in effluents, direct radiation, and area control. [IO CFR 72.236(d) and IO CFR the minimum controlled area boundary distance presented in Section I 0.4, the 
Part 20] controlled area boundary annual dose will be maintained within allowable 

limits. 
I O CFR 72.104 Criteria for Radioactive Materials in Effluents and Direct Radiation 
from an ISFSI or MRS 

10 CFR 72.106 Controlled Area of an ISFSI or MRS 
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Chapter 12 - Operating Controls and Limits 

Regulatory Requirement Description of Compliance 

The applicant must design the DCSS to meet the following criteria: 

. Provide redundant sealing of confinement systems. [10 CFR 72.236(e)] The redundant sealing features of the confinement system are presented in 
Section 2.3.2.1 and Chapter 7. 

. Provide adequate heat removal capacity without active cooling systems. [ 10 As shown in Tables 4.1-4 and 4.1-5, the system provides adequate heat 
CFR 72.236(f)] removal through the passive cooling design features described in Section 4.1. 

. Safely store the spent fuel for a minimum of20 years and permit maintenance Section 1.1 and Tables 2-1 and 2-2 specify a 60-year design life for the 
as required. [10 CFR 72.236(g)] system. Routine maintenance is permitted as specified by Section 9.2. 

. Facilitate decontamination to the extent practicable. r10 CFR 72.236(i)l Decommissioning of the system is discussed in Section 2.4 . 
The DCSS must be compatible with wet or dry spent fuel loading and unloading The operating procedures for the system are presented in Chapter 8. The 
facilities. [10 CFR 72. 236(h)] system is compatible with wet or dry spent fuel loading and unloading 

facilities. 
The applicant must inspect the DCSS to ascertain that there are no cracks, pinholes, As described in Section 9.1.1, the canister is visually and non-destructively 
uncontrolled voids, or other defects that could significantly reduce its confinement examined prior to use. 
effectiveness. fl O CFR 72.236(i)l 
The applicant must evaluate the DCSS, and its systems important to safety, using The canister is analyzed for normal conditions in Section 3.4.4, and for off-
appropriate tests or other means acceptable to the Commission, to demonstrate that normal and accident conditions in Sections 11.1 and 11.2, respectively. 
they will reasonably maintain confinement of radioactive material under normal, off- Because the canister maintains adequate positive margins of safety, the 
normal, and credible accident conditions. fl O CFR 72.236(1)1 system will reasonably maintain confinement under all credible conditions. 
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The prime contractor for the NAC-MPC design is NAC. All design, analysis, licensing, and 

procurement activities are performed by NAC in accordance with its approved Quality 

Assurance Program, as described in Chapter 13. Fabrication of the steel components will be by 

qualified vendors. A qualified concrete contractor will perform construction of the concrete 

cask. All vendors and contractors will be selected, and their performance monitored in 

accordance with the NAC Quality Assurance Program. All NAC-MPC fabrication and assembly 

activities will be performed in accordance with quality assurance programs that meet the 

requirements of 10 CFR 72, Subpart G. 

NAC as a contractor, or the licensee, may perform construction of the ISFSI and NAC-MPC 

loading operations on site in accordance with the NAC or licensee quality assurance program, as 

appropriate. The licensee will perform decommissioning of the ISFSI in accordance with the 

licensee quality assurance program. 

NAC was founded as a private corporation in 1968, with the primary focus of tracking, 

inspecting, handling, storing, and transporting spent nuclear fuel. NAC is a wholly owned 

subsidiary of Hitz Holdings USA Inc. a wholly-owned subsidiary of Hitachi Zosen Corporation . 

NAC is recognized in the industry as an expert in all aspects of the design, licensing, and 

operation of spent fuel handling, inspection, storage, and transport equipment, as well as in the 

management of spent fuel inventories. 

Within the past 30 years, NAC has completed fabrication or has under construction the following 

transportation and/or storage systems. 

Part 71 
Trans ort Casks 

8 NAC-LWT 
16 TRUPACT-11 

6 RH-TRU 728 
8 NAC-STC 

Part 72 
Stora e S stem Casks and Com onents 

2 NAC-128 SIT metal casks 
1 NAC-126 SIT metal cask 
8 UMS®/MPC transfer casks 
4 MAGNASTOR transfer casks 
324 UMS®/MPC TSCs 
324 UMS®/MPC concrete casks 
165 MAGNASTOR TSCs 
165 MAGNASTOR concrete casks 

1.6-1 
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The MPC-LACBWR system is a transport compatible dry storage system that uses a vertical 

concrete storage cask and a stainless steel transportable storage canister ( canister) with a welded 

closure to safely store irradiated nuclear fuel (spent fuel). The canister is stored in the central 

cavity of the concrete cask and is compatible with the NAC-STC transport cask for future off

site shipment. The concrete storage cask provides radiation shielding and contains internal air 

flow paths that allow the decay heat from the canister contents to be removed by natural air 

circulation around the canister wall. The MPC-LACBWR system is designed and analyzed for a 

minimum 60-year period of operation. However, an extension of the operational life is possible 

with the implementation of aging management programs. 

The principal components of the MPC-LACBWR system are the canister, the vertical concrete 

cask and the transfer cask. The loaded canister is moved to and from the concrete cask with the 

transfer cask. The transfer cask provides radiation shielding while the canister is being closed 

and sealed and while the canister is being transferred. The canister is placed in the concrete cask 

by positioning the transfer cask with the loaded canister on top of the concrete cask and lowering 

the canister into the concrete cask. Figure l .A.1-1 depicts the major components of the MPC

LACBWR system and shows the transfer cask positioned on the top of the concrete cask. 

The fuel is initially loaded into a canister containing a fuel basket. Figure 1.A.1-2 depicts the 

canister and the spent fuel basket. The design characteristics of the MPC-LACBWR system are 

shown in Table 1.A.1-1. 

The system design and analyses were performed in accordance with Title 10, Code of Federal 

Regulations, Part 72 (10 CFR 72), ANSI/ANS 57.9-1992 and the applicable sections of the 

ASME Boiler and Pressure Vessel Code, 1995 Edition with 1995 Addenda, and the American 

Concrete Institute Code, edition as referenced in this application. 

The MPC-LACBWR is designed to store up to 68 LACBWR spent fuel assemblies including up 

to 32 damaged fuel cans . 

I.A. I-I 
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Figure l .A.1-1 Major Components of the MPC-LACBWR System 
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Figure l .A.1-2 MPC-LACBWR Transportable Storage Canister Showing the Spent Fuel 

Basket 
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Table I.A.I-I Design Characteristics of the MPC-LACBWR System 

Design Characteristic Dimension1 Material 

MPC-LACBWR Canister 

- Shell 1/2 thick Plate Type 304/304L Stainless Steel 

- Bottom 1.25 thick Plate Type 304/304L Stainless Steel 

- Closure Lid 7.0 thick Plate Type 304/304L Stainless Steel 

MPC-LACBWR Fuel 

Basket 

- End Weldments 1.0 X 69.3 dia. Type 304 Stainless Steel 

- Support Disks 1.25 X 69.4 dia Type 17-4 PH Stainless Steel 

0.625 X 69.4 dia 

0.75 X 69.4 dia. 

- Heat Transfer Disks 0.5 X 69.13 dia. Type 6061-T651 Aluminum Alloy 

-Fuel Tube 

Standard 5.85 X 5.85 X 0.048 Type 304 Stainless Steel 

Enlarged 6.}0 X 6.10 X 0.048 Type 304 Stainless Steel 

- Spacers 3 .2 diameter Type 304 Stainless Steel 

- Tie Rods (8) 1-5/8 diameter Type 304 Stainless Steel 

1. Dimensions in inches unless otherwise noted. 

1.A.1-4 
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l.A.2 The MPC-LACBWR Storage System 

The MPC-LACBWR system is similar to the Yankee-MPC and the CY-MPC system 

components and operating features with specific enhancement to improve ALARA operations 

and storage capacities. The MPC-LACBWR system provides long-term storage and subsequent 

transport of the stored spent fuel using the certified NAC-STC. During long-term storage, the 

system provides an inert environment; passive shielding, cooling and criticality control; and a 

confinement boundary closed by welding. The structural integrity of the system precludes the 

release of contents in any of the design basis normal conditions and off-normal or accident 

events, thereby assuring public health and safety during use of the system. 

l.A.2.1 MPC-LACBWR System Components 

The MPC-LACBWR system consists of three principal components: 

• Transportable storage canister ( canister), 

• Vertical concrete cask, and 

• Transfer cask . 

Ancillary equipment needed to use the MPC-LACBWR system is: 

• Automated or manual welding equipment; 

• An air pallet or hydraulic roller skid (used to move the storage cask on and off the 

heavy haul transfer trailer and to position the storage cask on the storage pad); 

• Suction pump, vacuum drying, helium backfill and leak detection equipment; 

• A heavy haul trailer or cask transporter (for storage cask transport to the storage pad); 

• Adapter plate and hardware to position the transfer cask with respect to the storage or 

transport cask; and 

• A lifting yoke for the transfer cask and lifting slings for the canister and closure lid. 

In addition to these items, the system requires utility services (electric, air and water), common 

tools and fittings, and miscellaneous hardware. 

The transportable storage canister is certified to be transported in the NAC-STC (Certificate of 

Compliance No. 71-9235) transportation package. The transport load conditions produce higher 

stresses in the canister than would be produced by the storage load conditions alone. 

Consequently, the canister design is conservative with respect to storage conditions . 

l .A.2-1 
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The Transportable Storage Canister (canister) contains a basket that is designed to accommodate 

up to 68 LACBWR spent fuel assemblies, including up to 32 damaged fuel cans. 

The canister assembly consists of a right circular cylindrical shell with a welded bottom plate, a 

fuel basket, a closure lid, closure ring and two redundant sets of penetration port covers. The 

cylindrical shell, plus the bottom plate, closure lid and inner port covers constitute the 

confinement boundary. The fuel basket design and configuration is similar to and based on the 

directly loaded fuel basket design used in the certified NAC-STC and the certified NAC-MPC 

and NAC-UMS canister based spent fuel storage and transport systems. This basket features the 

NAC-patented poison tubes and stacked disk design with heat transfer disks. The basket was 

analyzed using the ANSYS computer code to demonstrate that it can withstand the horizontal 

drop loads without deforming in a way that damages or constrains a fuel assembly. This tube 

and disk design has been accepted and approved by the NRC, pursuant to 10 CFR 71 and 10 

CFR 72. Table l .A.2-1 summarizes the major physical design parameters of the canister 

configurations. 

The fuel basket design is a right-circular cylinder configuration with 68 fuel tubes laterally 

supported by a series of support disks, which are retained by spacers on radially located tie rods. 

Damaged fuel cans may be placed in 32 peripheral oversized fuel tubes. Eight tie rods are used 

in the MPC-LACBWR basket design. The support disks are stainless steel (17-4 PH) with 

standard and oversized holes for the poison fuel tubes and damaged fuel cans. The first top and 

bottom end support disks are thicker than the intermediate support disks to accommodate 

postulated rubblized fuel in the 32 damaged fuel cans. The basket top and bottom weldments are 

fabricated from Type 304 stainless steel. The tie rods and spacer sleeves are also fabricated from 

Type 304 stainless steel. The fuel assemblies are contained in fuel tubes. The MPC-LACBWR 

fuel tubes are fabricated from Type 304 stainless steel with stainless steel cJad covered BORAL 

sheets on defined outside surfaces of the fuel tube. The BORAL provides criticality control in 

the basket. 

l .A.2-2 
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Load rated rigging attachments and slings are provided for major components. The rigging 

attachments are swivel hoist rings that allow attachment of the slings to the hook. All slings are 

commercially purchased to have adequate safety margin to meet the requirements of ANSI 

B30.9 and NUREG-0612. The slings include a concrete cask lid sling, canister closure lid sling, 

loaded canister transfer sling (also used to handle the closure lid), and canister retaining ring 

sling. The appropriate rings or eye bolts are provided to accommodate each sling and 

component. 

The transfer cask lifting yoke is specially designed and fabricated for lifting the transfer cask. It 

is designed to meet the requirements of ANSI Nl4.6 and NUREG-0612. It is single-failure

proof by design. The transfer cask lifting yoke is initially load tested to 300 percent of the 

design load. 

1.A.2.1.4.9 Temperature Instrumentation 

The concrete casks may be equipped with temperature-monitoring equipment to measure the 

outlet air temperature. The Technical Specification requires either daily temperature 

measurements or daily visual inspection for inlet and outlet screen blockage to ensure the cask 

heat removal system remains operable. 

l .A.2.1.5 Transport Cask 

The transportable storage canister is designed to be transported in the NAC-STC transportation 

packaging. The canister is positioned in the NAC-STC cavity with one, two, or three axial 

spacers. The spacers are required because the transport cask cavity length is 165 inches, while 

the length of the MPC-LACBWR canister is 116.3 inches. 

The NAC-STC is licensed by the NRC pursuant to 10 CFR 71 (Certificate of Compliance No. 

71-9235) for shipment of the MPC canister. The NAC-STC is designed for free interchange/rail 

shipment and transport by heavy-haul truck or barge. An example of the rail transport 

configuration is shown in Figure 1.A.2-3 . 

l .A.2-9 
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This section outlines the principal handling activities of the MPC-LACBWR storage system. 

The system provides passive long-term storage of spent fuel in an inert environment. 

The principal activities associated with the use of the system are closing the canister and loading 

the canister in the storage cask. The transfer cask is designed to meet the requirements of these 

operations. The transfer cask holds the canister during loading with fuel; provides biological 

shielding during closing of the canister; and provides the means by which the loaded canister is 

moved to, and installed in, the storage cask. The canister assembly consists of four principal 

components: the canister shell (side wall and bottom), closure lid, closure ring and redundant 

vent and drain port covers. A drain tube extends from the closure lid drain port to the bottom of 

the canister. The location of the drain and vent ports is shown in MPC FSAR Figure 8.1-1. 

The vent and drain ports allow the draining, vacuum drying, and backfilling with helium 

necessary to provide a dry, inert atmosphere for the contents. The inner vent and drain port 

covers, the closure lid, the canister shell, and the joining welds form the primary confinement 

boundary. A secondary or redundant welded boundary is formed by the closure ring welds to the 

• 

canister shell and closure lid and the second redundant port cover welds to the closure lid. This • 

boundary is shown in Figure 7.A.1-1. 

The closure lid contains the drilled and tapped holes for attachment of the swivel hoist rings used 

to lift the loaded canister. The drilled and tapped holes may be filled with optional bolts or plugs 

to avoid collecting debris, and to preclude the possibility of radiation streaming from the holes, 

when the hoist rings are not installed. 

The step-by-step procedures for use of the MPC-LACBWR system are presented in Appendix A 

to Chapter 8. The following list presents a brief description of the principal activities. This list 

assumes that the empty canister is installed in the transfer cask for spent fuel pool loading. 

• Lift the transfer cask over the pool and start the flow of water to the transfer cask 

annulus and canister. After the annulus and canister are filled, lower the cask to the 

bottom of the pool. 

• Load the selected spent fuel assemblies into the canister and set the closure lid. 

• Raise the transfer cask from the pool. Decontaminate the transfer cask exterior as it 

clears the pool surface. Drain the annulus. Place the transfer cask in the 

decontamination area. 

l.A.2-10 • 
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• Weld the closure lid to the canister shell. Inspect the weld. Pressure test the weld. 

Weld the closure ring to the canister shell and closure lid and inspect welds. Drain the 

pool water from the canister while backfilling the cavity with helium. Attach the 

vacuum system to the drain line, and operate the system to achieve a vacuum. 

• Hold the vacuum and backfill with helium to 1 atmosphere. Restart the vacuum 

system and remove the helium. After achieving vacuum, backfill the canister with 

helium to 1 atm. 

• 

• 

• 

• 
• 
• 
• 
• 
• 
• 

• 

Weld the inner port covers to the closure lid and helium leak check the welds. Install 

the redundant vent and drain port covers and weld them to the closure lid. 

Install the hoist rings, and attach the canister lifting sling. Install the adapter plate on 

the storage cask. 

Lift the transfer cask to the top of the storage cask and set it on the adapter plate, 

ensuring that the bottom door hydraulic actuators are engaged. 

Attach the canister lifting slings to the crane hook and lift the canister. 

Open the bottom doors of the transfer cask . 

Lower the canister into the storage cask. Detach the canister slings from the hook . 

Remove the transfer cask and adapter plate. Remove the canister lifting slings . 

Install the lid on the concrete cask . 

Move the loaded storage cask to the storage pad . 

Using the air pad rig set and a towing vehicle, move the storage cask to its designated 

location on the storage pad. 

During storage operations, the operability of the concrete cask is verified as specified 

in the Technical Specifications. 

The removal operations are essentially the reverse of these steps, except that weld removal and 

cool down of the contents are required. 

The ancillary equipment needed to operate the MPC-LACBWR system has been described in 

Section l .A.2.1.4. Other items required are miscellaneous hardware, connection hose and 

fittings, and hand tools typically found at a reactor site . 

1.A.2-11 
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Table 1.A.2-2 MPC-LACBWR Transportable Storage Canister Fabrication Specification 

Summary 

Materials 
• All material shall be in accordance with the referenced drawings and meet the applicable ASME Code 

standard. 

Welding 
• All welds shall be in accordance with the referenced drawings. 
• All filler metals shall be appropriate ASME material. 
• All welders and welding operators shall be qualified in accordance with ASME Code Section IX. 
• All welding procedures shall be written and qualified in accordance with ASME Code Section IX. 
• All welds specified to be visually examined shall be examined as specified in ASME Code Section V, 

Article 9 with acceptance per ASME Code Section III, Subsection NF, NF-5360. 
• All welds specified to be liquid penetrant examined shall be examined in accordance with the 

requirements of ASME Code Section V, Article 6, with acceptance in accordance with ASME Code 
Section III, NB-5350. 

• All personnel performing examinations shall be qualified in accordance with the NAC International 
Quality Assurance program and SNT-TC-lA, as appropriate. 

• All welds specified to be radiographed shall be examined in accordance with the requirements of 
ASME Code Section V, Article 2, with acceptance per ASME Code Section III, NB 5320. 

• All welds specified to be ultrasonically examined shall be examined in accordance with ASME Code 
Section V, Article 5, with acceptance in accordance with ASME Code Section III, NB-5330. 

• Canister weldment shall be helium leakage tested using the evacuated envelope method as described 
in the ASME Code, Section V, Article 10 and ANSI 14.5. 

Fabrication 
• All cutting, welding, and forming shall be in accordance with ASME Code, Section III, NB-4000 

unless otherwise specified. Code stamping is not required. 
• All surfaces shall be cleaned to a surface cleanness classification C or better as defined in ANSI 

N45.2.1, Section 2. 
• All fabrication tolerances shall meet the requirements of the referenced drawings after fabrication. 

Packaging 
• Packaging and shipping shall be in accordance with ANSI N45.2.2, Level D. 

Quality Assurance 
• The canister shall be fabricated under a quality assurance program that meets 10 CFR 72 Subpart G 

and 10 CFR 71 Subpart H. 
• The supplier's quality assurance program must be accepted by NAC International prior to initiation of 

work. 
• Hold points are established by NAC and contractually imposed on the fabricator to assure the 

completed hardware complies with the licensed configuration. Hold points may include verification of 
the basket assembly diameter and length, insertion of a "dummy" fuel assembly into each fuel tube, 
and insertion of the basket into the canister shell. 

A Certificate of Conformance (or Compliance) shall be issued by the fabricator stating that the canister 
meets the specifications and drawings . 

1.A.2-19 
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Table I .A.2-3 Major Physical Design Parameters for the MPC-LACBWR Vertical Concrete 

Cask 

Vertical Concrete Cask Parameters MPC-LACBWR 

Height (including !if) 162 in. 

Outside diameter 128 in. 

Shielding (side wall) 

Concrete thickness 22 in. 

Steel thickness 2.50 in. 

Radiation dose rate (average): 

Side surface :S 20 mrem/hr 

Top surface :S 25 mrem/hr 

Air inlet/outlet vents :S 100 mrem/hr 

Weight 141,200 lbs. (nominal) 

Material of construction 

Concrete Type II Portland Cement 

Reinforcing steel A615 Grade 60 

Steel liner A36 Carbon Steel 

Service life 60 years 

Maximum concrete temperatures for 150°F bulk 
normal operation 200°F local 

l.A.2-20 
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Area 

2. 

3. 

4. 

Radiation, Shielding, 
Confinement, and 
Subcriticality 

Removal of Spent Fuel 

Design Basis Earthquake 

Chapter 3 - Structural Evaluation 

Regulatory Requirement 

Radiation shielding, confinement, and subcriticality must meet the 
regulatory requirements defined m 10 CFR 72.24(d); 10 CFR 
72.124(a); and 10 CFR 72.236(c), (d), and(]). 

10 CFR 72.24(d) Contents of Application: Margins of Safety / 
Mitigation of Accident Consequences 

10 CFR 72.124(a) Criteria for Nuclear Criticality Safety: 
Design for Criticality Safety 

10 CFR 72.236(c) Specific Requirements for Spent Fuel 
Storage Cask Approval: Maintain Subcritical Configuration 

10 CFR 72.236( d) Specific Requirements for Spent Fuel 
Storage Cask Approval: Radiation Protection 

IO CFR 72.236(1) Specific Requirements for Spent Fuel Storage 
Cask Approval: Maintain Confinement 

As stated in IO CFR 72.122( f) and (h )(1), the storage system design 
must allow ready retrieval of spent fuel without posing operational 
safety problems. 

As stated in IO CFR 72.102(f), the design-basis earthquake (DBE) 
must be equal to or greater than the safe-shutdown earthquake (SSE) 
of nuclear plant sites previously evaluated under IO CFR Part 100 or, 
in the case of sites licensed before the implementation of IO CFR 
Part I 00, developed under Topic III-2 of the Systematic Evaluation 
Program (SEP). 
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Description of Compliance 

The margins of safety for normal conditions are listed in 
Section 3.A.4.4. Off-normal and accident condition 
margins of safety are presented in Sections 11.A.1 and 
11.A.2, respectively. Adequate safety margins are 
maintained for all events, ensuring the mitigation of 
accident consequences, and the shielding, confinement, 
and criticality analyses presented in the SAR. 

The nuclear criticality safety design of the system is 
discussed in Sections 2.A.3.4 and 6.A.1. 

Subcriticality of the system is demonstrated in Section 
6.A.4. 

Radiation protection of the system is demonstrated in 
Sections 5.A.4, 10.A.3 and 10.A.4. 

Confinement of the spent fuel is discussed in Sections 
7.A.2 and 7.A.3. 
The system is not adversely affected by normal, off
normal, or accident condition events as demonstrated in 
Sections 3.A.4.4, 11.A. l and 11.A.2. Operating 
procedures for removing spent fuel from the system are 
presented in Sections 8.A.2 and 8.A.3. 
As described in Section 2.A.2.1.1, the system is 
designed for a seismic event that 1s greater than 
regulatory requirements. 
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Table 1.A.5-1 NUREG-1536 Compliance Matrix ( continued) 

Chapter 3 - Structural Evaluation 

Area Regulatory Requirement 

5. Minimum Lifetime As stated in 10 CFR 72.24(c) and 10 CFR 72.236(g), the analysis 
and evaluation of the structural design and performance must 
demonstrate that the cask system will allow storage of spent fuel for 
a minimum of20 years with an adequate margin of safety. 

6. Reinforced Concrete Reinforced concrete structures may have a role in shielding, form 
Structures ventilation passages and weather enclosures, and providing 

protection against natural phenomena and accidents. The pertinent 
regulations include IO CFR 72.24( c) and 10 CFR 72.182(b) and ( c ). 

IO CFR 72.24(c) Contents of Application: Design Criteria, Design 
Bases, Component Descriptions, Codes and Standards 

10 CFR 72.182(b) Design for Physical Protection: Design 
Bases / Design Criteria 

10 CFR 72.182(c) Design for Physical Protection: Security 
System Description 
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Description of Compliance 

Section 1.A.1 and Table 2.A-1 specify a 60-year design 
life for the system. 

A general description of the Vertical Concrete Cask 
(VCC) is provided in Section 1.A.2.1.2. 

The design criteria for the VCC is presented in Table 
2.A-1. The design bases considered in the structural 
evaluation of the VCC are presented in Section 2.2.5 .1. 

This requirement is applicable to the ISFSI, not the 
storage system. 

This requirement IS applicable to the ISFSI, not the 
storage system. 

• 
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Chapter 4 -Thermal Evaluation 

Area Regulatory Requirement 
t. Minimum Lifetime IO CFR Part 72 requires an analysis and evaluation of DCSS thermal design 

and performance to demonstrate that the cask will permit safe storage of the 
spent fuel for a minimum of20 years. 

2. Spent Fuel Cladding The spent fuel cladding must be protected against degradation that may lead 
Protection to gross ruptures. 

3. Thermal Structures, Thermal structures, systems, and components important to safety must be 
Systems, and Components described in sufficient detail to permit evaluation of their effectiveness. 

Applicable thermal requirements are identified, in part, in 10 CFR 
72.24(c)(3), 72.24(d), 72. l 22(h)(l ), 72.122(1), 72.128(a)(4), 72.236(f), 
72.236(g), and 72.236(h). 

10 CFR 72.24(c)(3) Contents of Application: Descriptions of Components 
Important to Safety 

10 CFR 72.24(d) Contents of Application: Margins of Safety/ Mitigation of 
Accident Consequences 

10 CFR 72.122(h)(l) Overall Requirements: Confinement Barriers and 
Systems 

IO CFR 72. 122(1) Overall Requirements: Retrievability 

10 CFR 72.128(a)(4) Criteria for Spent Fuel Storage and Handling: 
Testable Heat Removal Capacity 

IO CFR 72.236(f) Specific Requirements for Spent Fuel Storage Cask 
Approval: Passive Heat Removal 

IO CFR 72.236(g) Specific Requirements for Spent Fuel Storage Cask 
Approval: Minimum 20-year Lifetime 

IO CFR 72.236(h) Specific Requirements for Spent Fuel Storage Cask 
Aooroval: Wet/Orv Loading and Unloading Comoatibilitv 
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Description of Compliance 
Section I .A. I and Table 2.A-1 specify a 60-year design life 
for the system. Table 4.A.3-3 demonstrates that the concrete 
temperatures are maintained within their allowable limits. 
Table 4.A.3-3 demonstrates that the fuel cladding 
temperatures are maintained within allowable limits. 

The discussion of the thermal design features of the system is 
presented in Section 4.A.3. 

Table 4.A.3-3 demonstrates that the temperatures are 
maintained within allowable limits for all components of the 
system, including the fuel cladding. Therefore, the system is 
not adversely affected by normal, off-normal, or accident 
condition events. 

The temperatures of the system are maintained within 
allowable limits, and do not preclude retrieval of spent fuel 
from the system. 

As specified in the Technical Specifications, Section A3.1.6, 
the air temperatures of the outlet vents and ISFSI ambient are 
measured to verify operation of the heat removal system of 
the concrete casks or the air inlet and outlet screens are 
visually inspected to ensure that they are unobstructed. 

Section I.A. I and Table 2.A-1 specify a 60-year design life 
for the system. Table 4.A.3-3 demonstrates that the concrete 
temperatures are maintained within their allowable limits. 

The operating procedures for the system are presented in 
Appendix 8.A. The system is compatible with wet or dry 
spent fuel loading and unloading facilities. 
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Chapter 4 - Thermal Evaluation 

Area Acceptance Criteria 

1. Long-term Cladding Fuel cladding (Zircaloy) temperature at the beginning of dry cask 
Temperatures storage should generally be below the anticipated damage-threshold 

temperatures for normal conditions and a minimum of 20 years of 
cask storage (Refs. 13 and 14). 
Ref 13: UCID-21181, "Spent Fuel Cladding Integrity During Dry 
Storage" 
Ref 14: PNL-6189, "Recommended Temperature Limits for Dry 
Storage of Spent Light-Water Zircaloy Clad Fuel Rods in Inert Gas" 

2. Short-Term Cladding Fuel cladding temperature should generally be maintained below 
Temperatures 430°C (806°F) for short-term accident conditions, short-term off-

normal conditions, and fuel transfer operations (e.g., vacuum drying 
of the cask or dry transfer). (PNL-4835) 

3. Maximum Internal The maximum internal pressure of the cask should remain within its 
Pressure design pressures for normal, off-normal, and accident conditions 

assuming rupture of I percent, IO percent, and 100 percent of the 
fuel rods, respectively. Assumptions for pressure calculations 
include release of 100 percent of the fill gas and 30 percent of the 
significant radioactive gases in the fuel rods. 

4. Maximum Material Cask and fuel materials should be maintained within their minimum 
Temperatures and maximum temperature criteria for normal, off-normal, and 

accident conditions in order to enable components to perform their 
intended safety functions. 

5. Fuel Cladding Protection For each fuel type proposed for storage, the DCSS should ensure a 
very low probability (e.g., 0.5 percent per fuel rod) of cladding 
breach during long-term storage. 
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Description of Compliance 

As shown in Table 4.A.3-3 the fuel cladding 
temperatures are maintained below 806°F for stainless 
steel-clad MPC-LACBWR fuel. This temperature is 
within the recommended temperature limits for 
stainless steel-clad fuel (EPRI TR-106440) for long-
term conditions. 

As shown m Table 4.A.3-3, the fuel cladding 
temperature for stainless steel are maintained below 
806°F for MPC-LACBWR short-term off-normal or 
accident condition events. 
The normal condition pressure calculation is presented 
in Section 4.A.3.5. The accident condition pressure 
calculation is presented in Section 11 A.2.1. The off-
normal condition is bounded by the accident condition, 
which assumes 100% failure of the cladding. 

Table 4.A.3-3 demonstrates that the temperatures are 
maintained within allowable limits for all components 
of the system, including the fuel cladding. Therefore, 
the system is not adversely affected by normal, off-
normal, or accident condition events. 
As concluded in EPRI TR-I 06449 (stainless steel), the 
probability of cladding breech is very low when the 
cladding temperature is maintained below allowable 
limits. 

• 
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Table l .A.5-1 NUREG-1536 Compliance Matrix (continued) 

Area 

Criticality Control 

Chapter 6 - Criticality Evaluation 

Regulatory Requirement 

Spent fuel storage systems must be designed to remain subcritical 
unless at least two unlikely independent events occur. Moreover, the 
spent fuel cask must be designed to remain subcritical under all 
credible conditions. Regulations specific to nuclear criticality safety 
of the cask system are specified in 10 CFR 72.124 and 72.236( c ). 
Other pertinent regulations include 10 CFR 72.24(c)(3), 72.24(d), 
and 72.236(g). Normal and accident conditions to be considered are 
also identified in 10 CFR Part 72. 

10 CFR 72.24(c)(3) Contents of Application: Descriptions of 
Components Important to Safety 

10 CFR 72.24( d) Contents of Application: Margins of Safety / 
Mitigation of Accident Consequences 

IO CFR 72.124 Criteria for Nuclear Criticality Safety 

10 CFR 72.236(c) Specific Requirements for Spent Fuel 
Storage Cask Approval: Maintain Subcritical Configuration 

10 CFR 72.236(g) Specific Requirements for Spent Fuel 
Storage Cask Approval: Minimum 20-year Lifetime 

l .A.5-29 

• 
December 2019 

Revision 19A 

Description of Compliance 

A general description of the system is provided in 
Section l .A.2, with a detailed description of the 
criticality safety features of the system provided in 
Appendix 6.A. 

Section 6.A.4 presents the results of the criticality 
evaluation of the transfer cask and storage cask. 

The criteria for criticality safety are provided m 
Sections 2.A.3 .4 and 6.A. l. 

Section 6.A.4 presents the results of the criticality 
evaluation of the storage cask for the most reactive 
credible conditions. 

Section I .A. I and Table 2.A-1 specify a 60-year 
design life for the system. 
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Table 1.A.5-1 NUREG-1536 Compliance Matrix (continued) 

Chapter 6 - Criticality Evaluation 

Area Acceptance Criteria 
1. Subcriticality Margin The multiplication factor (kerr), including all biases and uncertainties 

at a 95-percent confidence level, should not exceed 0.95 under all 
credible normal, off-normal, and accident conditions. 

2. Double Contingency At least two unlikely, independent, and concurrent or sequential 
changes to the conditions essential to criticality safety, under normal, 
off-normal, and accident conditions, should occur before an 
accidental criticality is deemed to be possible. 

3. Criticality Design Features When practicable, criticality safety of the design should be 
established on the basis of favorable geometry, permanent fixed 
neutron-absorbing materials (poisons), or both. Where solid neutron-
absorbing materials are used, the design should provide for a 
positive means to verify their continued efficacy during the storage 
period. 

4. Conservative Assumptions Criticality safety of the cask system should not rely on use of the 
following credits: 
a. burnup of the fuel 
b. fuel-related burnable neutron absorbers 
C. more than 75 percent for fixed neutron absorbers when 

subject to standard acceptance tests. 

1.A.5-30 

• • 

December 2010 

Revision 8 

Description of Compliance 

As stated in Sections 6.A.1 the maximum allowable 
multiplication factor for the system is less than 0.95, 
including adjustment for all biases and uncertainties. 
As stated in Section 6.A. I, the criticality analyses are 
performed for the most reactive credible configuration 
of the cask, at the highest enrichment, without credit for 
fuel burnup, and at the most reactive internal water 
moderator density, even though it is stated that water 
intrusion is not a credible event. Therefore, criticality 
cannot occur unless two separate events, such as (I) 
misloading a higher than design-basis enrichment, 
unirradiated fuel assembly and (2) water intrusion, 
occur. 
As stated in Section 6.A.I, the criticality safety of the 
design is based on geometry and fixed neutron poisons. 
The continued efficacy of the neutron poison material 
required by IO CPR 72.124(b) IS assured by the 
vacuum drying and atmosphere inerting that occurs in 
the canister sealing process. These steps remove free 
water and gases that could potentially degrade the 
aluminum and ensure the continued performance of the 
neutron poison material m storage. Further, the 
aluminum that covers the B4C material experiences 
only very limited reaction with water and air 
environments (See Section 3.4.1.2.3). Demonstration 
of performance prior to use is provided for in Section 
9.A.1.6. 
Section 6.A.3.2 provides a list of assumptions that are 
used in the criticality safety evaluation. No fuel burnup 
is assumed, and only 75% of the minimum 10B loading 
on the Baral plates is used. Also, no integral fuel 
burnable neutron absorbers, nor fission product neutron 
poisons, are considered in the analysis. 

• 
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Table 1.A.5-1 NUREG-1536 Compliance Matrix (continued) 
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December 2019 

Revision 19A 

Chapter 9 - Acceptance Test and Maintenance Program 

Area 

1. Testing and Maintenance 
Regulatory Requirement 

a. The SAR must describe the applicant's program for 
preoperational testing and initial operations. [IO CFR 72.24(p )] 

b. 

C. 

d. 

e. 

f. 

g. 

The cask design must permit maintenance as required. 
[IO CFR 72.236(g)] 

Structures, systems, and components (SSCs) important to safety must 
be designed, fabricated, erected, tested, and maintained to quality 
standards commensurate with the importance to safety of the function 
they are intended to perform. [10 CFR 72.122(a), 10 CFR 72.122(f), 
10 CFR 72.128(a)(l), and 10 CFR 72.24(c)] 

The applicant or licensee must establish a test program to ensure 
that all required testing is performed to meet applicable 
requirements and acceptance criteria. In addition, at least 30 
days before the receipt of spent fuel, the licensee must submit to 
the NRC a report concerning the pre-operational test acceptance 
criteria and test results. [10 CFR 72.162 and 10 CFR 72.82(e)] 

The applicant or licensee must evaluate the cask and its systems 
important to safety, using appropriate tests or other means 
acceptable to the Commission, to demonstrate that they will 
reasonably maintain confinement of radioactive material under 
normal, off-normal, and credible accident conditions. [10 CFR 
72.236(1)] 

The applicant or licensee must inspect the cask to ascertain that 
there are no cracks, pinholes, uncontrolled voids, or other 
defects that could significantly reduce confinement 
effectiveness. [IO CFR 72.236U)] 

The applicant must perform, and make provisions that permit 
the Commission to perform, tests that the Commission deems 
necessary or appropriate. [IO CFR 72.232(b )] 

l .A.5-41 

Description of Compliance 
Sections 9.A. l and 9.A.2 present the acceptance testing 
and criteria for the system. 

Section 9.A.3 presents the maintenance activities for the 
system. 

The acceptance tests and maintenance activities 
presented in Sections 9.A.I, 9.A.2 and 9.A.3 are 
performed to verify compliance with the design bases 
and criteria, and that the system continues to perform as 
designed. 

The testing and maintenance provided in Sections 9.A. l, 
9.A.2 and 9.A.3 are intended to be used by an ISFSI user 
in the development of site-specific programs. 

The acceptance tests presented in Section 9.A.1 
demonstrate that the system will maintain confinement 
of the spent fuel under normal, off-normal, and accident 
conditions. 

As described in Section 9.A. l, the canister is visually 
and non-destructively examined prior to use. 

No additional NRC proscribed tests were identified. 
Section 9.3 describes the aging management program 
requirements for YR-MPC, CY-MPC and MPC
LACBWR Systems to monitor system performance 
during the period of extended operation after initial 20-
year certification period. 
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Table 1.A.5-1 NUREG-1536 Compliance Matrix (continued) 

Area 

1. Testing and Maintenance 

2. Resolution of Issues 
Concerning Adequacy or 
Reliability 

3. Cask Identification 

• 

Chapter 9 - Acceptance Test and Maintenance Program 

Regulatory Requirement 

h. The general licensee must accurately maintain the record 
provided by the cask supplier showing any maintenance performed 
on each cask. This record must include evidence that any 
maintenance and testing have been conducted under an NRC
approved quality assurance (QA) program. [l O CFR 72.2 l 2(b )(8)] 

The applicant or licensee must assure that the casks are 
conspicuously and durably marked with a model number, unique 
identification number, and the empty weight. [IO CFR 72.236(k)] 

The SAR must identify all SSCs important to safety for which the 
applicant cannot demonstrate functional adequacy and reliability 
through previous acceptable evidence. For this purpose, acceptable 
evidence may be established in any of the following ways: 

• prior use for the intended purpose 
• reference to widely accepted engineering principles 
• reference to performance data in related applications 

In addition, the SAR should include a schedule showing how the 
applicant or licensee will resolve any associated safety questions 
before the initial receipt of spent fuel. [l O CFR 72.24(i)] 

The applicant or licensee must conspicuously and durably mark the 
cask with a model number, unique identification number, and empty 
weight. fl O CFR 72.236(k)l 

I .A.5-42 

• 

Description of Compliance 

Records of maintenance activities would be maintained 
by the ISFSI user, and thus are not applicable. 

As specified in Section 9.A.2.9, each system is to be 
marked with the model number, unique cask number, 
empty weight, and additional information 

As described in Sections 3.A.l and 3.A.3, the design of 
the system is based on industry standard codes and 
standards for materials and margins of safety. The 
acceptance tests specified in Section 9.A. l are 
performed to demonstrate the adequacy of each 
fabricated system in accordance with applied Codes 
and Standards. 

The system does not rely on any materials or design 
standards that lack acceptable evidence of functional 
adequacy. 
As specified in Section 9.A.2.9, each system is to be 
marked with the model number, unique cask number, 
empty weight, and additional information. 

• 
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Chapter 12 - Operating Controls and Limits 

Regulatory Requirement Description of Compliance 
The applicant must provide specifications for the spent fuel to be stored in the DCSS. Specifications for the spent fuel contents are provided in Appendix 12.B, 
At a minimum, these specifications should include, but not be limited to the following Tables B.2-1 through B.2-4 of the Technical Specifications. 
details [10 CFR 72.236(a)]: 

a. type of spent fuel (i.e., BWR, PWR, or both) As specified 111 Appendix 12.A, Section A3. l.3, of the Technical 
b. maximum allowable enrichment of the fuel prior to any irradiation Specifications, the canister is backfilled with helium gas to maintain an 
C. burn-up (i.e., megawatt-days/MTU) inert atmosphere for the spent fuel. 
d. minimum acceptable cooling time of the spent fuel prior to storage in the 
DCSS (minimum 1 year) 
e. maximum heat that the DCSS system is designed to dissipate 
f. maximum spent fuel loading limit weights and dimensions 
h. condition of the spent fuel (i.e., intact assembly or consolidated fuel rods) 
I. inerting atmosphere requirements 
The applicant must provide design bases and design criteria for structures, systems, The design bases and criteria for the system are specified in Appendix 2.A. 
and components (SSCs) important to safety. r10 CFR 72.236(b)l 
The applicant must design and fabricate the DCSS so that the spent fuel will be As shown in Section 6.A.4, the spent fuel is maintained in a subcritical 
maintained-in a subcritical condition under credible conditions. flO CFR 72.236(c)l configuration under all credible configurations. 
The applicant must provide radiation shielding and confinement features that are The maximum external dose rates for the system are specified in Appendix 
sufficient to meet the requirements in 10 CFR 72.104 and 72.106 regarding radioactive 12.A, Section A3.2.2 of the Technical Specifications. These limits are 
material in effluents, direct radiation, and area control. [10 CFR 72.236(d) and 10 CFR established to ensure that, for the minimum controlled area boundary 
Part 20] distance presented in Section 1 O.A.4, the controlled area boundary annual 

dose will be maintained within allowable limits. 
10 CFR 72.104 Criteria for Radioactive Materials in Effluents and Direct Radiation 
from an ISFSI or MRS 

10 CFR 72.106 Controlled Area of an ISFSI or MRS 

l .A.5-53 
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Revision 19A 

Chapter 12 - Operating Controls and Limits 

Regulatory Requirement Description of Compliance 
The applicant must design the DCSS to meet the following criteria: 

. Provide redundant sealing of confinement systems. [IO CFR 72.236(e)] The redundant sealing features of the confinement system are presented 
in Section 2.A.3.2.1 and Appendix 7.A. 

. Provide adequate heat removal capacity without active cooling systems. [IO CFR As shown in Table 4.A.3-3, the system provides adequate heat removal 
72.236(f)] through the passive cooling design features described in Section 4.3. 

. Safely store the spent fuel for a minimum of 20 years and permit maintenance as Section I .A. I and Tables 2.A-1 and 2.A-2 specify a 60-year design life 
required. [JO CFR 72.236(g)] for the system. Routine maintenance is permitted as specified by Section 

9.2. . Facilitate decontamination to the extent practicable. [JO CFR 72.236(i)] 
Decommissioning of the svstem is discussed in Section 2.A.4. 

The DCSS must be compatible with wet or dry spent fuel loading and unloading The operating procedures for the system are presented in Appendix 8.A. 
facilities. [10 CFR 72. 236(h)] The system is compatible with wet or dry spent fuel loading and 

unloading facilities. 
The applicant must inspect the DCSS to ascertain that there are no cracks, pinholes, As described in Section 9.A.1, the canister is visually and non-
uncontrolled voids, or other defects that could significantly reduce its confinement destructively examined prior to use. 
effectiveness. r10 CFR 72.236(i)l 
The applicant must evaluate the DCSS, and its systems important to safety, using The canister is analyzed for normal conditions in Section 3.A.4.4, and for 
appropriate tests or other means acceptable to the Commission, to demonstrate that off-normal and accident conditions in Sections I I.A.I and 11.A.2, 
they will reasonably maintain confinement of radioactive material under normal, off- respectively. Because the canister maintains adequate positive margins 
normal, and credible accident conditions. [IO CFR 72.236(1)] of safety, the system will reasonably maintain confinement under all 

credible conditions. 
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The prime contractor for the NAC-MPC design is NAC. All design, analysis, licensing, and 

procurement activities are performed by NAC in accordance with its approved Quality 

Assurance Program, as described in Chapter 13. Fabrication of the steel components will be by 

qualified vendors. A qualified concrete contractor will perform construction of the concrete 

cask. All vendors and contractors will be selected, and their performance monitored in 

accordance with the NAC Quality Assurance Program. All NAC-MPC fabrication and assembly 

activities will be performed in accordance with quality assurance programs that meet the 

requirements of 10 CFR 72, Subpart G. 

NAC as a contractor, or the licensee, may perform construction of the ISFSI and NAC-MPC 

loading operations on site in accordance with the NAC or licensee quality assurance program, as 

appropriate. The licensee will perform decommissioning of the ISFSI in accordance with the 

licensee quality assurance program. 

NAC was founded as a private corporation in 1968, with the primary focus of tracking, 

inspecting, handling, storing, and transporting spent nuclear fuel. NAC is a wholly owned 

subsidiary of Hitz Holdings USA Inc. a wholly-owned subsidiary of Hitachi Zosen Corporation. 

NAC is recognized in the industry as an expert in all aspects of the design, licensing, and 

operation of spent fuel handling, inspection, storage, and transport equipment, as well as in the 

management of spent fuel inventories. 

Within the past 30 years, NAC has completed fabrication or has under construction the following 

transportation and/or storage systems. 

Part 71 
Trans ort Casks 

SNAC-LWT 
16 TRUPACT-II 

6RH-TRU72B 
8 NAC-STC 

Part 72 
Stora e S stem Casks and Com onents 

2 NAC-128 SIT metal casks 
1 NAC-126 S/T metal cask 

8 UMS®/MPC transfer casks 
4 MAGNASTOR transfer casks 

324 UMS®/MPC TSCs 
324 UMS®/MPC concrete casks 

165 MAGNASTOR TSCs 
165 MAGNASTOR concrete casks 

1.A.6-1 
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The NAC-MPC is a canister-based dry storage cask system that is designed and certified for 

transport in the NAC-STC licensed transport cask. 

This chapter presents the design basis, including the principal design criteria, limiting load 

conditions, and operational parameters of the NAC-MPC dry storage system. The NAC-MPC is 

provided in three configurations. The Yankee-MPC for Yankee Class spent fuel, the CY-MPC 

for Connecticut Yankee spent fuel, and MPC-LACBWR for Dairyland Power Cooperative 

La Crosse Boiling Water Reactor (LACBWR) spent fuel. The principal design criteria for the 

Yankee-MPC system are described in Table 2-1. The CY-MPC system criteria are presented in 

Table 2-2. The principal design criteria for MPC-LACBWR system are described in Table 2.A-1 

in Appendix 2.A. 

The design criteria for the spent fuel to be stored in the Yankee-MPC and CY-MPC 

configurations are described in Section 2.1. Except as noted, the design criteria presented in 

Section 2.2, the Safety Protection Systems described in Section 2.3, and the Decommissioning 

Considerations discussed in Section 2.4, apply to both configurations. 

The design criteria for the spent fuel to be stored in the MPC-LACBWR configuration are 

described in Section 2.A. l . 

2-1 



NAC-MPC FSAR 

Docket No. 72-1025 

December 2019 

Revision 19A 

Table 2-1 Summary of the Yankee-MPC Design Criteria 

Yankee-MPC Design Criteria 

Design Life 60 years 

Design Code - Confinement ASME Code, Section III, Subsection NB for 
confinement boundary 

Design Code - Nonconfinement 

Basket ASME Code, Section III, Subsection NG and 
NUREG/CR-6322 

Vertical Concrete Cask ACI-349, ACI-318, ANSI/ANS 57.9 

Transfer Cask ANSI N14.6 and NUREG-0612 

Design Weight: 

Canister Assembly with fuel 54,730 lbs. 

Transfer Cask 80,743 lbs. 

Vertical Concrete Cask 151,364 lbs. 

Thermal: 

Maximum Temperature, 340°C for 10-yr. Cooled 
Zircaloy Cladding 380°C for 5-yr. Cooled 

43 0°C Off-Normal/ Accident/Transfer 

Maximum Temperature, 340°C for 10-yr. Cooled 
Stainless Steel Cladding 430°C Off-Normal/Accident/Transfer 

Ambient Temperature Range -40° to 125°F 

Average Annual Ambient Temperature 75°F 

Concrete Temperature: 

Normal Conditions .::S l 50°F; .::S 200°F local 
Off-Normal/Accident Conditions .::S 350°F local/ surface 

Canister Cavity Atmosphere Helium 

2-2 
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Table 2-1 Summary of the Yankee-MPC Design Criteria (Continued) 

Yankee-MPC Design Criteria (Continued) 
RADIATION PROTECTION/SHIELDING 

Concrete Cask Side Wall Contact Dose Rate ::,; 50 mrem/hr. 

Concrete Cask Top Lid Contact Dose Rate ::,; 5 5 mrem/hr. 

Concrete Cask Air Inlet/Outlet ::,; 200 mrem/hr. 

Owner Controlled Area Boundary 

Normal/Off-Normal 

Annual Whole Body Dose ::,; 25 mrem/yr. 
Accident Whole Body Dose ::,; 5 rem 

Y ANKEE-MPC SPENT FUEL SPECIFICATIONS 

Spent Fuel 

Fuel Configuration/Vendor2 Westinghouse 18 x 18, 4.94 wt % mu (nominal) 

United Nuclear 16 x 16, 4.0 wt % mu (nominal) 

Combustion Engineering 16 x 16, 

3.5 to 3.9 wt% 235U (nominal) 

Exxon 16 x 16, 3.5 to 4.0 wt% mu (nominal) 

Fuel Cladding Stainless Steel - Westinghouse 

Zircaloy - All others 

Spent Fuel Capacity - Fuel Assemblies 36 United Nuclear Assemblies 

(may include one or more 36 Combustion Engineering (CE) Assemblies 

Reconfigured Fuel Assemblies) 36 Exxon Assemblies, or 

(may include up to 4 damaged fuel 34 Westinghouse Assemblies 

cans containing an intact or a Up to 36 Fuel Assemblies of any Type Not 

damaged fuel assembly) Exceeding 30,600 pounds Total Weight 

Spent Fuel Assembly Burnup (max) 36,000 MWD/MTU1 

Decay Heat/Fuel Assembly or 

Reconfigured Fuel Assembly 

Zircaloy Clad Fuel 0.347 kW 

Stainless Steel Clad Fuel 0.264 kW 

Reconfigured Fuel Assembly 0.102kW 
I. Based on the design basis, Combustion Engineering fuel at 36,000 MWd/MTU cooled 8.1 years. Exxon fuel is 

limited to 34,000 MWd/MTU and 10 or 16 years minimum cool time for assemblies with Zircaloy or stainless 
steel hardware, respectively. The maximum burnup of all other fuel types is 32,000 MWd/MTU. 

2. Minor variations in the maximum and minimum enrichments due to fuel fabrication tolerances are considered in 
Sections 5 .4.1.4.1 and 6.4.1.2.1. 
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Table 2-2 Summary of the CY-MPC Design Criteria 

CY-MPC Design Criteria 

Design Life 60 years 

Design Code - Confinement ASME Code, Section III, Subsection NB for 
confinement boundary 

Design Code - Nonconfinement 

Basket ASME Code, Section III, Subsection NG and 
NUREG/CR-6322 

Vertical Concrete Cask ACI-349, ACI-318, ANSI/ANS 57.9 

Transfer Cask ANSI N14.6 and NUREG-0612 

Design Weight: 

Canister Assembly with fuel 65,821 lbs. 
Transfer Cask I 06,894 lbs. 
Vertical Concrete Cask 185,950 lbs. 

Thermal: 

Maximum Temperature, 
Zircaloy Cladding1 368°C for< 7-yr. Cooled, Normal Conditions 

334°C for~ 7-yr. Cooled, Normal Conditions 

570°C Off-Normal/Accident/Transfer 

Maximum Temperature, 
Stainless Steel Cladding1 430°C Normal Conditions 

430°C Off-Normal/Accident/Transfer 

Ambient Temperature Range -40° to 125°F 

Average Annual Ambient Temperature 75°F 

Concrete Temperature: 

Normal Conditions _:::: 150°F; _:::: 200°F local 
Off-Normal/Accident Conditions _:::: 350°F local/ surface 

Canister Cavity Atmosphere Helium 

I. See Section 4.5.7 for a full description of the maximum allowable cladding temperatures. 
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Table 2-2 Summary of the CY-MPC Design Criteria (continued) 

CY-MPC Design Criteria (Continued) 

Radiation Protection/Shielding 

Concrete Cask Side Wall Contact Dose Rate < 170 mrem/hr. 

Concrete Cask Top Lid Contact Dose Rate < I 00 mrem/hr. 

Concrete Cask Air Inlet/Outlet < 110 mrem/hr. 

Owner Controlled Area Boundary 

Normal/Off-Normal Annual Whole Body Dose :s; 25 mrem/yr. 
Accident Whole Body Dose :s; 5 rem 

CY-MPC Spent Fuel Specifications 

Connecticut Yankee Spent Fuel - 15 x 15 PWR Enrichment 

Zircaloy (Zr) Clad 2.95 to 4.61 wt% mu 

Stainless Steel (SS) Clad 3.00 to 4.03 wt% mu 

Spent Fuel Capacity - Intact Fuel Assemblies2
•
3 26 SS-Clad Assemblies 

(may include up to four damaged fuel 26 Zr-Clad Assemblies::;; 3.93 wt% mu 
cans or up to four reconfigured fuel 24 Zr-Clad Assemblies> 3.93 wt% mu 
assemblies) 

Spent Fuel Assembly Burnup (max) 38,000 MWD/MTU for SS-clad fuel assemblies 

43,000 MWD/MTU for Zr-clad fuel assemblies 

Decay Heat Uniform Loading Preferential Loading 
Fuel Assembly 0.674 kW 0.840 kW 
Reconfigured Fuel Assembly4 0.674 kW 0.600 kW 
Damaged Fuel Can 0.674 kW 0.600 kW 

2. Each intact fuel assembly may have a reactor control cluster assembly installed. 

3. Each intact fuel assembly in a center position in the basket may have a flow mixer installed. 

4. See Section 2.1.2.1.2 for a full description of the preferential decay heat loading requirements . 
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is designed to withstand a postulated drop accident in a transportation cask without precluding 

the subsequent removal of the fuel (i.e., the fuel tubes do not deform such that they bind the 

fuel). 

Personnel radiation exposure during handling and closure of the canister is minimized by the 

following steps: 

2.3.3 

1. Placing the shield lid on the canister while the transfer cask and canister are under 

water in the fuel pool. 

2. Decontaminating the exterior of the transfer cask prior to draining the canister to 

preserve the shielding benefit of the water. 

3. Using temporary shielding. 

4. Using a retaining ring on the transfer cask to ensure that the canister is not raised out 

of the shield provided by the transfer cask. 

5. Placing a shielding ring over the annular gap between the transfer cask and the 

canister. 

Protection by Equipment and Instrumentation Selection 

The NAC-MPC is a passive storage system that does not rely on equipment or instruments to 

preserve public health or safety and to meet its safety functions in long-term storage. The system 

employs support equipment and instrumentation to facilitate operations. These items and the 

actions taken to assure performance are described below. 

2.3.3.1 Equipment 

The only important-to-safety equipment employed in the use and operation of the NAC-MPC is 

the lifting yoke used to lift the transfer cask. The transfer cask lifting yoke is designed to meet 

the requirements of ANSI Nl4.6 and NUREG-0612. It is single failure-proof by design. The 

lifting yoke is proof load tested to 300 percent of design load when fabricated. The lifting yoke 

is inspected for visible defects prior to each use and is inspected annually by the Licensee in 

accordance with their QA program. 

Additional handling equipment (such as trailers, skids, air pads, portable cranes, or cask 

transporters) are designated as not important to safety as the NAC-MPC system is designed to 

withstand the failure of any of these components . 

2.3-3 



NAC-MPC FSAR 

Docket No. 72-1025 

2.3.3.2 Instrumentation 

December 2019 

Revision 19A 

No instrumentation is required for the safe storage operations of the NAC-MPC. A remote 

temperature-monitoring system may be used to measure the outlet air temperature of the concrete 

casks in long-term storage. The outlet and ISFSI ambient air temperatures can be monitored 

daily as a check of the continuing thermal performance of the concrete cask. Alternately, a daily 

visual inspection for blockage and integrity of the air inlet and air outlet screens of all concrete 

casks may be performed. 

Following an off-normal, accident or natural phenomena event, the user shall perform a 

Response Surveillance of the NAC-MPC systems in use at the ISFSI and take corrective actions, 

as required, in accordance with the requirements specified in LCO 3.1.6 of the Technical 

Specifications. 

2.3.4 Nuclear Criticality Safety 

The primary nuclear criticality safety design criterion of the NAC-MPC is to provide features 

that ensure that the cask remains subcritical under normal, off-normal, and accident conditions. 

Neutron poison sheets (BORAL) are employed in the basket design to capture thermalized 

neutrons, and preclude uncontrolled fission events. BORAL sheets are attached to each side of 

each fuel tube, except the four enlarged fuel tubes that may be installed in the corner locations of 

the basket, as shown in Figure 2.1-1. The BORAL sheets are mechanically supported by the fuel 

tube structure to ensure that the poison sheets remain in place during the design basis normal, 

off-normal, and accident events. BORAL is not attached on the sides of the damaged fuel can. 

The absence of BORAL on the enlarged fuel tubes and the damaged fuel cans in these locations 

increases the system reactivity slightly, but the system reactivity remains below the criticality 

upper safety limit. 

The efficiency of the BORAL sheets in preserving nuclear criticality safety is demonstrated by 

the Criticality Evaluation presented in Chapter 6. 
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The MPC-LACBWR storage system is one of three configurations of the canister-based dry 

storage cask system designed and certified for transport in the NAC-STC licensed transport cask. 

This Appendix presents the design basis, including the principal design criteria, limiting load 

conditions, and operational parameters of the MPC-LACBWR dry storage system. The principal 

design criteria for the MPC-LACBWR system are described in Table 2.A-1. 

The design criteria for the spent fuel to be stored in the MPC-LACBWR configuration are 

described in Section 2.A.1. Except as noted in this Appendix, the design criteria presented in 

MPC FSAR Section 2.2, the Safety Protection Systems described m Section 2.3, and the 

Decommissioning Considerations discussed in Section 2.4, apply to the MPC-LACBWR 

configuration . 

2.A-1 



MPC-LACBWR FSAR 

Docket No. 72-1025 

April 2012 

Revision 9 

Table 2.A-1 Summary of the MPC-LACBWR Design Criteria 

MPC-LACBWR Design Criteria 

Design Life 60 years 

Design Code1 - Confinement ASME Code, Section III, Subsection NB for 
confinement boundary 

Design Code1 - Nonconfinement 

Basket ASME Code, Section III, Subsection NG and 
NUREG/CR-6322 

Vertical Concrete Cask ACI-349, ACI-318, ANSI/ANS 57.9 (1992) 

Transfer Cask ANSI N14.6 (1993) and NUREG-0612 (1980) 

Design Weight: 

Canister Assembly (loaded, dry, 54,800 lbs. 
with lid) 
Transfer Cask (empty) 81,000 lbs. 
Vertical Concrete Cask ( empty 141,200 lbs. 
with lid) 

Thermal: 

Maximum Temperature, 430°C Normal, Off-Normal/Accident 
Stainless Steel Cladding (EPRI TR-I 06440) 

Ambient Temperature Range -40° to 125°F 

Average Annual Ambient Temperature 75°F 

Concrete Temperature: 

Normal Conditions < 150°F· < 200°F local - ,_ 
Off-Normal/Accident Conditions :::: 350°F local/ surface 

Canister Cavity Atmosphere Helium 

1. ASME and ACI Code editions are as specified in Section B3.3 of Appendix 12.B. 
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MPC-LACBWR Design Criteria (Continued) 
RADIATION PROTECTION/SHIELDING 

Concrete Cask Side Wall Contact Dose Rate :::; 20 mrem/hr 

Concrete Cask Top Lid Contact Dose Rate :::; 25 mrem/hr 

Concrete Cask Air Inlet/Outlet ::; 1 00 mrem/hr 

Owner Controlled Area Boundary 

Normal/Off-Normal 

Annual Whole Body Dose _::: 25 mrem/yr 

Accident Whole Body Dose _::: 5 rem 

MPC-LACBWR SPENT FUEL SPECIFICATIONS 

Spent Fuel 

Fuel ConfigurationN end or Allis Chalmers 10 x 10, 

December 2019 

Revision 19A 

3.64 (Type 1)/3.94 (Type 2) wt% 235U 

(maximum enrichment) 
Exxon 10 x 10, 3.71 wt% 235U (maximum planar 

average enrichment) 

Fuel Cladding Stainless Steel 

Spent Fuel Capacity - Fuel Assemblies 68 
(may include up to 32 undamaged or 

damaged fuel assemblies, or fuel 

debris, in damaged fuel cans) 

Spent Fuel Assembly Burnup (max) 22,000 MWd/MTU Allis Chalmers 

21,000 MWd/MTU Exxon 

Decay Heat per Fuel Assembly/DFC 63W 

2.A-3 



• 

THIS PAGE INTENTIONALLY LEFT BLANK • 

• 



• 

• 

• 

MPC-LACBWR FSAR 

Docket No. 72-1025 

2.A.3 Safety Protection Systems 

April 2018 

Revision 11 

The MPC-LACBWR relies upon passive systems to ensure the protection of public health and 

safety, except in the case of fire or explosion. As discussed in Section 2.3.6 of the MPC FSAR, 

fire and explosion events are effectively precluded by site administrative controls that prevent 

the introduction of flammable and explosive materials into areas where an explosion or fire could 

damage installed NAC-MPC systems. Quantities of transient combustibles are controlled to 

ensure that the design bases are not violated. The use of passive systems provides protection 

from mechanical or equipment failure. 

2.A.3.1 General 

The MPC-LACBWR is designed for safe, long-term storage of spent nuclear fuel. The MPC

LACBWR will survive all of the evaluated normal, off-normal, and postulated accident 

conditions without release of radioactive material or excessive radiation exposure to workers or 

the general public. The major design considerations that have been incorporated in the MPC

LACBWR system to assure safe long-term fuel storage are: 

1. Continued confinement in postulated accidents. 

2. Thick concrete and steel biological shield. 

3. Passive systems that ensure reliability. 

4. Inert atmosphere to provide corrosion protection for stored fuel cladding. 

Each MPC-LACBWR system storage component is classified with respect to its safety function 

and corresponding effect on public safety. In accordance with Regulatory Guide 7.10, each 

system component is assigned a quality category classification into Category A, B, C or NQ as 

shown in Table 2.A.3-1. The quality category classification is based on review of each 

component's safety function and the assessment of the consequences of component failure 

following the guidelines of NUREG/CR-6407, "Classification of Transportation Packaging and 

Dry Spent Fuel Storage System Components According to Importance to Safety." 

Category A - Components critical to safe operations whose failure or malfunction could directly 

result in conditions adverse to safe operations, integrity of spent fuel or public health and safety . 
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Category B - Components with major impact on safe operations whose failure or malfunction 

could indirectly result in conditions adverse to safe operations, integrity of spent fuel or public 

health and safety. 

Category C - Components whose failure would not significantly reduce the packaging 

effectiveness and would not likely result in conditions adverse to safe operations, integrity of 

spent fuel, or public health and safety. 

Category NQ - Non quality components have no impact on safety. 

As discussed in the following sections, the MPC-LACBWR design incorporates features 

addressing the above design considerations to assure safe operation during fuel loading, 

handling, and storage. 

2.A.3.2 Protection by Multiple Confinement Barriers and Systems 

2.A.3.2.1 Confinement Barriers and Systems 

The radioactivity that the MPC-LACBWR must confine originates from the LACBWR spent 

fuel assemblies to be stored and residual contamination that may remain inside the canister as a 

result of contact with the water in the fuel pool where the canister loading is conducted. 

The MPC-LACBWR is designed to confine the radioactive fuel. The canister is closed by 

welding. The closure lid weld is pressure tested. The closure lid weld is liquid penetrant 

examined following the root, intermediate, and final weld passes. A closure ring provides 

redundant closure to the closure lid. The closure lid inner port covers and outer port covers, 

which provide a redundant closure for the confinement boundary, are sealed by welding and are 

liquid penetrant examined on the root and/or final surface. The inner port cover is leak tested to 

1.0 x 10-7 cm3/s (air). The canister shell assembly is leak tested at fabrication to 1.0 x 10-7 cm3/s 

(air) in accordance with ASME Code, Section V, Article 10 and ANSI N14-5-I997.. The 

longitudinal and girth welds, and bottom welds of the canister shell are full penetration welds. 

The longitudinal and girth welds are radiographically inspected during fabrication and the 

bottom weld is ultrasonically inspected during fabrication. 

The canister welds are an impenetrable boundary to the release of fission gas products during the 

period of storage. There are no evaluated normal, off-normal, or accident conditions that result 

in the breach of the canister and the subsequent release of fission products. The canister is 
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designed to withstand a postulated drop accident in a transportation cask without precluding the 

subsequent removal of the fuel (i.e., the fuel tubes do not deform such that they bind the fuel). 

Personnel radiation exposure during handling and closure of the canister is minimized by the 

following steps: 

2.A.3.3 

1. Placing the closure lid on the canister while the transfer cask and canister are under 

water in the fuel pool. 

2. Decontaminating the exterior of the transfer cask prior to draining the canister to 

preserve the shielding benefit of the water. 

3. Using temporary shielding. 

4. Using a retaining ring on the transfer cask to ensure that the canister is not raised out 

of the shield provided by the transfer cask. 

Protection by Equipment and Instrumentation Selection 

The MPC-LACBWR is a passive storage system that does not rely on equipment or instruments 

to preserve public health or safety and to meet its safety functions in long-term storage. The 

system employs support equipment and instrumentation to facilitate operations. These items and 

the actions taken to assure performance are described in the following sections. 

2.A.3.3.1 Equipment 

The only important-to-safety equipment employed in the use and operation of the MPC

LACBWR is the lifting yoke used to lift the transfer cask specifically designed for the LACBWR 

facilities. The transfer cask lifting yoke is designed to meet the requirements of ANSI N14.6 and 

NUREG-0612. It is single failure-proof by design. The lifting yoke is proof load tested to 300 

percent of design load when fabricated. The lifting yoke is inspected for visible defects prior to 

each use and is inspected annually by the Licensee in accordance with their QA program. 

Additional handling equipment (such as trailers, skids, air pads, portable cranes, or cask 

transporters) are designated as not important to safety as the MPC-LACBWR system is designed 

to withstand the failure of any of these components. 

2.A.3.3.2 Instrumentation 

No instrumentation is required for the safe storage operations of the MPC-LACBWR. A remote 

• temperature-monitoring system may be used to measure the outlet air temperature of the concrete 
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casks in long-term storage. The outlet and ISFSI ambient air temperatures can be monitored 

daily as a verification of the continuing thermal performance of the concrete cask. Alternately, a 

daily visual inspection for blockage and integrity of the air inlet and air outlet screens of all 

concrete casks may be performed. 

Following an off-normal, accident or natural phenomena event, the user shall perform a 

Response Surveillance of the NAC-MPC systems in use at the ISFSI and take corrective actions, 

as required, in accordance with the requirements specified in LCO 3.1.6 of the Technical 

Spee ifi cati ans. 

2.A.3.4 Nuclear Criticality Safety 

The primary nuclear criticality safety design criterion of the MPC-LACBWR is to provide 

features that ensure that the cask remains subcritical under normal, off-normal, and accident 

conditions. Neutron absorber sheets (BORAL) are employed in the basket design to capture 

thermalized neutrons and preclude uncontrolled fission events. BORAL sheets are attached to 

the side of fuel tubes to have each fuel assembly separated from the adjacent assembly by at least 

one neutron absorber sheet. Fuel tubes containing damaged fuel cans (DFCs) have additional 

absorber sheets attached to provide flux traps, two absorber sheets, between assemblies. The 

BORAL sheets are mechanically supported by the fuel tube structure to ensure that the absorber 

sheets remain in place during the design basis normal, off-normal, and accident events. 

The efficiency of the BORAL sheets in preserving nuclear criticality safety for the MPC

LACBWR is demonstrated by the Criticality Evaluation presented in Appendix A of Chapter 6. 

2.A.3.4.1 Error Contingency Criterion 

The design of the canister and fuel basket for the MPC-LACBWR is such that, under all 

conditions, the highest neutron multiplication factor (ken) will be less than 0.95. The criticality 

evaluation for the design basis fuel is presented in Section 6.A.4. Assumptions made in the 

analyses used to demonstrate conformance to this criterion include: 

1. Most reactive fuel assembly type with maximum 235U loading; 

2. 75 percent of the nominal 10B loading in the BORAL; 

3. Infinite storage cask array of casks; 

4. No structural material present in the assembly; 
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5. No credit taken for boron in the cask cavity or surrounding loading or storage 

area (BWR facilities typically do not contain borated pools); and 

6. No credit taken for fuel burnup or for the buildup of fission product neutron poisons. 

These assumptions demonstrate adequate controls to assure subcriticality in the use of the MPC

LACBWR system. 

2.A.3.5 Radiological Protection 

The MPC-LACBWR system, in keeping with the As Low As Reasonably Achievable (ALARA) 

philosophy, is designed to minimize, to the extent practicable, operator radiological exposure. 

2.A.3.5.1 Access Control 

Access to the LACBWR ISFSI site is controlled by a peripheral fence to meet the requirements 

of IO CFR 72 and IO CFR 20. Access to the storage area, and its designation as to the level of 

radiation protection required, is established by site procedure. The storage area will be 

surrounded by a fence, having lockable truck and personnel access gates. The fence will have 

• intrusion-detection features as determined by the appropriate site procedure. 

• 

2.A.3.5.2 Shielding 

IO CFR 72.104 and 72.106 set whole body dose limits for an individual located beyond the 

controlled area at 25 millirems per year (whole body) during normal operations and 5 rems 

(5,000 millirems) from any design basis accident. The analyses that predict the normal and 

accident MPC-LACBWR doses are included in Appendices 5.A and 11.A. As shown in those 

appendices, the MPC-LACBWR meets these limits. The design basis average contact dose rate 

limits are: 

MPC-LACBWR 

Location (mrem/hr) 

Storage Cask Top 25 

Storage Cask Sides 20 

Storage Cask Air Inlets and Outlets 100 

Transfer Cask Side Wall 100 

Top of Canister Structure 600 
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The MPC-LACBWR is passively cooled by radiant and natural convection heat transfer at the 

outer surface of the canister and natural convective heat transfer in the canister-concrete cask 

annulus. The bottom of the cask is conservatively assumed to be an adiabatic surface. The 

design criterion for the air-flow in the annulus is that the pressure difference, due to the 

buoyancy effect created by the heating of the air, is equal to the flow pressure drop. The details 

of the passive ventilation system design are provided in Section 4.0 of the MPC FSAR. Note 

that no convection credit is taken for the MPC-LACBWR system. 

There are no radioactive releases during normal operations. Also, there are no credible accidents 

that cause significant releases of radioactivity from the MPC-LACBWR and, hence, there are no 

off-gas system requirements for the MPC-LACBWR during normal storage operation. The only 

. time an off-gas system is required is during the canister drying phase. During this operation, the 

reactor off-gas system or a HEPA filter system will be used. 

The surface of the canister is exposed to cooling air when the canister is placed in the storage 

cask. If the surface is contaminated, the possibility exists that contamination could be carried 

aloft by the cooling air stream. To ensure that the canister surface is free of contamination, pool 

water is prevented from contacting the canister exterior by filling the transfer cask/canister 

annular gap with clean water as the transfer cask is being lowered into the fuel pool. 

Clean water is injected into the gap during the entire time the transfer cask is submerged. These 

steps preclude the intrusion of contaminated water into the canister annular gap. 

Once the transfer cask is removed from the pool, a smear survey is taken of the exterior surface 

of the canister near the upper end. The upper end of the canister may be contaminated. The 

evaluated upper limit on surface contamination is presented in Section 11.A.l.5.2. The upper 

limit specified in LCO 3.2.1 is one-half of the value used in the evaluation in Section 11.A.l.5.2. 

If this limit is exceeded, then steps to decontaminate the canister surface must be taken and 

continued until the contamination is less than the allowable limit. 

To facilitate decontamination, the canister is fabricated so that its exterior surface is smooth. 

There are no corners or pockets that could trap and hold contamination. 
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The NAC-MPC is provided in three configurations. The first is designed to safely store up to 36 

intact Yankee Class spent fuel and reconfigured fuel assemblies and Yankee Class damaged fuel 

cans and is referred to as the Yankee-MPC. The second is the Connecticut-Yankee MPC, 

referred to as the CY-MPC, is designed to store up to 26 Connecticut Yankee fuel assemblies, 

CY-MPC reconfigured fuel assemblies and CY-MPC damaged fuel cans. The third is the La 

Crosse BWR MPC, referred to as the MPC-LACBWR, designed to store up to 68 La Crosse fuel 

assemblies, including MPC-LACBWR damaged fuel cans(DFCs). 

The Yankee-MPC system is designed to store Yankee class spent fuel and damaged Yankee 

Class spent fuel DFCs with a maximum heat load of 12.5 kW (12.5 kW/36 assemblies= 0.347 

kW per fuel assembly) and reconfigured fuel assemblies with a maximum heat load of 0.102 kW 

per assembly. The temperatures produced by the design basis fuel bound the temperature effects 

due to the reconfigured fuel assemblies. 

The CY-MPC system is designed to store Connecticut Yankee spent fuel with a maximum total 

heat load of 17.5 kW, or an average heat load of 0.674 kW per assembly. The maximum heat 

load of a CY-MPC damaged fuel can, as well as CY-MPC reconfigured fuel assembly, is 

0.674 kW. 

The MPC-LACBWR system is designed to store Dairyland Power Cooperative La Crosse BWR 

spent fuel with a maximum total heat load of 4.5 kW, or an average heat load of 66.2 W per 

assembly for all locations with or without damaged fuel can confinement. 

The thermal evaluation of the Yankee-MPC configuration for normal conditions of storage is 

presented in Section 4.4. The thermal evaluation for normal conditions of the CY-MPC 

configuration is presented in Section 4.5. The thermal evaluation for the MPC-LACBWR 

configuration for normal conditions is presented in Section 4.A.3 of Appendix 4.A. 

4.1 Discussion 

The significant thermal design feature of the NAC-MPC system is the passive convective air 

flow up along the side of the canister. Cool (ambient) air enters at the bottom of the vertical 

concrete cask (storage cask) through four inlets. Heated air exits through the four outlets at the 

top of the storage cask. Radiant heat transfer also occurs from the canister shell to the concrete 
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The thermal properties used in the thermal analyses are shown in Tables 4.2-1 through 4.2-11 . 

4.2-1 



NAC-MPC FSAR 

Docket No. 72-1025 

December 2019 

Revision 19A 

Table 4.2-1 Thermal Properties of Solid Neutron Shield (NS-4-FR and NS-3) 

NS-4-FR NS-3 
Property1 (units) Value Value 

Conductivity (Btu/hr-in-°F) 0.0311 0.0407 

Density (lbm/in3) (borated) 0.0589 0.0621 

Density (lbm/in3) (nonborated) 0.0607 0.0640 

Specific Heat (Btu/lbm-°F) 0.39 0.149 

1. Data developed by BISCO Products (NS-4-FR and NS-3 is now supplied 
by Genden). 

4.2-2 

• 

• 

• 



• 

• 

• ANAC 
fnfl INTERNATIONAL 

Atlanta Corporate Headquarters: 3930 East Jones Bridge Road, Norcross, Georgia 30092 USA 
Phone 770-447-1144, Fax 770-447-1797, www.nacintl.com 



• 

• 

• 

NAC-MPC FSAR 
Docket No. 72-1025 

December 2019 
Revision 19A 

List of Effective Pages 

Chapter 1 1.5-12 thru 1.5-17 ........................ Revision 2 

1-i ................................................. Revision 5 1.5-18 ...................................... Revision 19A 

1-ii ................................................ Revision 8 1.5-19 thru 1.5-22 ........................ Revision 2 

1-iii ............................................... Revision 5 1.5-23 ...................................... Revision 19A 

1-iv ............................................... Revision 9 1.5-24 thru 1.5-30 ........................ Revision 2 

1-1 ................................................ Revision 3 1.5-31 ........................................... Revision 7 

1-2 thru 1-8 .................................. Revision 8 1.5-32 thru 1.5-34 ........................ Revision 2 

l.l-1 ........................................ Revision 19A 1.5-35 ........................................... Revision 7 

1.1-2 ............................................. Revision 8 1.5-36 thru 1.5-40 ........................ Revision 2 

1.1-3 thru 1.1-5 ............................ Revision 2 1.5-41 ...................................... Revision 19A 

1.1-6 ............................................. Revision 0 1.5-42 thru 1.5-43 ........................ Revision 9 

1.1-7 ............................................. Revision 2 1.5-44 thru 1.5-48 ........................ Revision 2 

1.2-1 thru 1.2-2 ....................... Revision 19A 1.5-49 ........................................... Revision 7 

1.2-3 thru 1.2-5 ............................ Revision 3 1.5-50 thru 1.5-53 ........................ Revision 2 

1.2-6 ............................................. Revision 7 1.5-54 ...................................... Revision 19A 

1.2-7 thru 1.2-9 ............................ Revision 3 1.5-55 thru 1.5-59 ........................ Revision 2 

1.2-10 ...................................... Revision 19A 1.6-1 ........................................ Revision 19 A 

1.2-11 ........................................... Revision 7 1.6-2 ............................................. Revision 2 

1.2-12 ...................................... Revision 19A I. 7-1 ............................................. Revision 9 

1.2-13 thru 1.2-19 ........................ Revision 3 1.7-2 ............................................. Revision 3 

1.2-20 thru 1.2-21 ................... Revision 19A 1.7-3 ............................................. Revision 9 

1.2-22 ........................................... Revision 9 

1.2-23 ........................................... Revision 3 61 drawings (see Chapter I) 

1.3-1 thru 1.3-4 ............................ Revision 8 

1.3-5 thru 1.3-6 ............................ Revision 5 Appendix 1.A 

1.3-7 thru 1.3-10 .......................... Revision 3 l .A-i ............................................. Revision 8 
1.3-11 ........................................... Revision 5 I .A-ii ............................................ Revision 9 
1.3-12 thru 1.3-14 ........................ Revision 3 I.A-I thru l.A-5 ........................... Revision 8 
1.4-1 thru 1.4-3 ............................ Revision 2 I .A. I-I .................................... Revision 19A 
1.5-1 ............................................. Revision 2 l.A.1-2 thru l.A.1-3 ..................... Revision 8 
1.5-2 ........................................... Revision 11 l.A.1-4 .................................... Revision 19A 
1.5-3 thru 1.5-5 ............................ Revision 2 l.A.1-5 thru l.A.1-6 ..................... Revision 8 
1.5-6 ........................................... Revision 11 1.A.2-1 thru l.A.2-2 ................ Revision 19A 
1.5-7 thru 1.5-9 ............................ Revision 2 l .A.2-3 thru l .A.2-4 ..................... Revision 8 
1.5-10 thru 1.5-11 ........................ Revision 7 1.A.2-5 ......................................... Revision 9 

Page I of 9 



NAC-MPC FSAR 
Docket No. 72-1025 

December 2019 
Revision 19A 

List of Effective Pages (continued) 

1.A.2-6 thru 1.A.2-8 ..................... Revision 8 

l .A.2-9 ..................................... Revision 19A 

1.A.2-10 ........................................ Revision 8 

l .A.2-11 ................................... Revision 19 A 

l.A.2-12 thru l.A.2-17 ................. Revision 8 

l .A.2-18 ........................................ Revision 9 

l.A.2-19 thru l.A.2-20 ............ Revision 19A 

l.A.2-21 thru l.A.2-22 ................. Revision 9 

l.A.3-1 thru l.A.3-5 ..................... Revision 8 

l .A.4-1 thru l .A.4-2 ..................... Revision 8 

1.A.5-1 .......................................... Revision 8 

I .A.5-2 ........................................ Revision 11 

l .A.5-3 thru 1.A.5-5 ..................... Revision 8 

l .A.5-6 ........................................ Revision 11 

1.A.5-7 thru l .A.5-17 ................... Revision 8 

1.A.5-18 ................................... Revision 19A 

l.A.5-19 thru l.A.5-22 ................. Revision 8 

1.A.5-23 ................................... Revision 19A 

l.A.5-24 thru l.A.5-28 ................. Revision 8 

l.A.5-29 ................................... Revision 19A 

l .A.5-30 thru l .A.5-40 ................. Revision 8 

l .A.5-41 ................................... Revision 19A 

I .A.5-42 ........................................ Revision 8 

I .A.5-43 ........................................ Revision 9 

l .A.5-44 thru l .A.5-48 ................. Revision 8 

1.A.5-49 ........................................ Revision 9 

l .A.5-50 thru l .A.5-53 ................. Revision 8 

l.A.5-54 ................................... Revision 19A 

I .A.5-55 thru l .A.5-60 ................. Revision 8 

I .A.6-1 ..................................... Revision 19A 

I .A.7-1 ........................................ Revision 12 

17 MPC-LACBWR drawings 
(see Appendix I .A) 

Page 2 of 9 

Chapter 2 

2-i thru 2-ii .................................... Revision 8 

2-iii ............................................. Revision 11 

2-1 thru 2-5 .............................. Revision I9A 

2.1-1 thru 2.1-11 ........................... Revision 8 

2.1-12 thru 2.1-20 ......................... Revision 3 

2.2-1 thru 2.2-2 ............................. Revision 2 

2.2-3 thru 2.2-4 ............................. Revision 0 

2.2-5 thru 2.2-7 ............................. Revision 2 

2.2-8 .............................................. Revision 0 

2.2-9 thru 2.2-11 ........................... Revision 2 

2.3-1 thru 2.3 .2 ........................... Revision 11 

2.3-3 thru 2.3-4 ........................ Revision 19A 

2.3-5 .............................................. Revision 0 

2.3-6 .............................................. Revision 3 

2.3-7 .............................................. Revision 2 

2.3-8 .............................................. Revision 0 

2.3-9 thru 2.3-21 ......................... Revision 11 

2.4-1 thru 2.4-2 ............................. Revision 2 

2.4-3 .............................................. Revision 0 

2.4-4 .............................................. Revision 2 

Appendix 2.A 

2.A.i thru 2.A.ii ............................. Revision 8 

2.A.iii .......................................... Revision 11 

2.A-1 thru 2.A-3 ...................... Revision 19A 

2.A.1-1 thru 2.A.1-5 ..................... Revision 8 

2.A.2-1 thru 2.A.2-2 ..................... Revision 8 

2.A.3-1 ........................................ Revision 11 

2.A.3-2 thru 2.A.3-5 ................ Revision 19A 

2.A.3-6 thru 2.A.3-7 ..................... Revision 8 

2.A.3-8 ........................................ Revision 11 

2.A.4-1 thru 2.A.4-3 ..................... Revision 8 

" 

• 

• 



• 

• 

• 

NAC-MPC FSAR 
Docket No. 72-1025 

December 2019 
Revision 19A 

List of Effective Pages (continued) 

Chapter 3 3 .4.4-77 thru 3 .4.4-98 .................. Revision 3 

3-i ................................................. Revision 8 3.4.4-99 thru 3.4.4-101 ................ Revision 5 

3-ii .............................................. Revision 10 3.4.5-1 .......................................... Revision 2 

3-iii ............................................... Revision 3 3.5-1 ............................................. Revision 2 

3-iv ............................................... Revision 5 3.6-1 thru 3.6-2 ............................ Revision 2 

3-v thru 3-vii ................................ Revision 3 3.6-3 ............................................. Revision 4 

3.1-1 thru 3.1-8 ............................ Revision 8 3.7-1 ............................................. Revision 2 

3.1.9 .............................................. Revision 3 3.7-2 ............................................. Revision 9 

3.2-1 thru 3.2-3 ............................ Revision 2 3.8-1 ............................................. Revision 3 

3.3-1 thru 3.3-9 ............................ Revision 2 3.8.1-1 thru 3 .8.1-4 ...................... Revision 0 

3 .3-10 ...................................... Amendment 1 3.8.2-1 thru 3.8.2-4 ...................... Revision 0 

3.3-11 ........................................... Revision 0 3.8.3-1 thru 3.8.3-2 ...................... Revision 2 

3.3-12 thru 3.3-14 ........................ Revision 2 3.8.4-1 thru 3.8.4-2 ...................... Revision 2 

3.4.1-1 .......................................... Revision 8 3.8.5-1 thru 3.8.5-2 ...................... Revision 9 

3.4.1-2 .......................................... Revision 7 3.8.6-1 thru 3.8.6-2 ...................... Revision 9 

3.4.1-3 thru 3.4.1-4 ...................... Revision 2 3.8.7-1 thru 3.8.7-2 .................... Revision I 0 

3.4.1-5 .......................................... Revision 3 

3.4.1-6 .......................................... Revision 2 Appendix 3.A 

3.4.1-7 ........................................ Revision 10 3.A-i thru 3.A.ii ............................ Revision 8 
3.4.2-1 thru 3.4.2-2 ...................... Revision 2 3.A.iii ......................................... Revision 12 
3.4.3-1 thru 3.4.3-39 .................... Revision 2 3.A-1 ............................................ Revision 8 
3.4.3-40 ........................................ Revision 3 3.A.1-1 thru 3.A.1-3 ..................... Revision 8 
3.4.3-41 thru 3.4.3-47 .................. Revision 2 3.A.2-1 ......................................... Revision 8 
3.4.3-48 ........................................ Revision 4 3.A.2-2 ......................................... Revision 9 
3.4.3-49 thru 3.4.3-55 .................. Revision 2 3.A.3-1 ......................................... Revision 8 
3.4.3-56 ........................................ Revision 3 3.A.4-1 thru 3.A.4-8 ..................... Revision 8 
3.4.3-57 thru 3.4.3-71 .................. Revision 2 3.A.4-9 ......................................... Revision 9 
3.4.3-72 thru 3.4.3-73 .................. Revision 5 3.A.4-10 thru 3.A.4-33 ................. Revision 8 
3.4.4-1 thru 3.4.4-9 ...................... Revision 2 3.A.4-34 thru 3.A.4-36 ............... Revision 12 
3.4.4-10 ........................................ Revision 3 3.A.5-1 ......................................... Revision 8 
3.4.4-11 thru 3.4.4-14 .................. Revision 2 3.A.6-1 thru 3.A.6-2 ..................... Revision 8 
3.4.4-15 thru 3 .4.4-53 .................. Revision 3 3.A.7-1 ......................................... Revision 8 
3.4.4-54 thru 3.4.4-56 .................. Revision 4 3.A.8-1 ......................................... Revision 8 
3.4.4-57 ........................................ Revision 5 

3.4.4-58 thru 3.4.4-69 .................. Revision 3 

3.4.4-70 thru 3.4.4-76 .................. Revision 4 

Page 3 of 9 



NAC-MPC FSAR 
Docket No. 72-1025 

December 2019 
Revision 19A 

List of Effective Pages (continued) 

Chapter 4 4.4-30 ............................................ Revision 0 

4-i .................................................. Revision 3 4.4-31 thru 4.4-35 ......................... Revision 2 

4-ii ................................................. Revision 8 4.4-36 thru 4.4-38 ................... Amendment 1 

4-iii ............................................... Revision 3 4.4-39 thru 4.4-54 ......................... Revision 2 

4-iv ................................................ Revision 5 4.4-55 ...................................... Amendment 1 

4-v ................................................. Revision 2 4.4-56 thru 4.4-61 ......................... Revision 3 

4-vi ................................................ Revision 5 4.5-1 .............................................. Revision 5 

4.l-1 ......................................... Revision 19A 4.5-2 thru 4.5-6 ............................. Revision 2 

4.l-2 .............................................. Revision 8 4.5-7 .............................................. Revision 3 

4.1-3 .............................................. Revision 2 4.5-8 thru 4.5-15 ........................... Revision 2 

4.l-4 .............................................. Revision 5 4.5-16 ............................................ Revision 5 

4.1-5 .............................................. Revision 9 4.5-17 thru 4.5-21 ......................... Revision 2 

4.1-6 .............................................. Revision 2 4.5-22 ............................................ Revision 5 

4.1-7 .............................................. Revision 5 4.5-23 ............................................ Revision 2 

4.2-1 .............................................. Revision 2 4.5-24 ............................................ Revision 5 

4.2-2 ......................................... Revision 19A 4.5-25 thru 4.5-26 ......................... Revision 2 

4.2-3 .............................................. Revision 0 4.5-27 ............................................ Revision 5 

4.2-4 thru 4.2-5 ............................. Revision 2 4.5-28 ............................................ Revision 2 

4.2-6 thru 4.2-12 ........................... Revision 0 4.5-29 thru 4.5-34 ......................... Revision 5 

4.3-1 .............................................. Revision 2 4.5-35 thru 4.5-37 ......................... Revision 2 

4.4-1 thru 4.4-3 ............................. Revision 2 4.5-38 ............................................ Revision 5 

4.4-4 .............................................. Revision 0 4.5-39 thru 4.5-41 ......................... Revision 2 

4.4-5 .............................................. Revision 2 4.5-42 thru 4.5-47 ......................... Revision 5 

4.4-6 .............................................. Revision 0 4.5-48 thru 4.5-51 ......................... Revision 2 

4.4-7 ........................................ Amendment 1 4.5-52 ............................................ Revision 5 

4.4-8 thru 4.4-9 ............................. Revision 2 4.6-1 thru 4.6-2 ............................. Revision 2 

4.4-1 O ............................................ Revision 0 4.6-3 .............................................. Revision 5 

4.4-11 thru 4.4-13 ......................... Revision 2 

4.4-14 thru 4.4-16 ......................... Revision 0 Appendix 4.A 

4.4-17 thru 4.4-19 ......................... Revision 2 4.A-i ............................................ Revision 12 
4.4-20 ............................................ Revision 0 4.A-ii thru 4-A-iii ......................... Revision 8 
4.4-21 thru 4.4-22 ......................... Revision 2 4.A.l-1 ........................................ Revision 12 
4.4-23 ...................................... Amendment 1 4.A.2-1 .......................................... Revision 8 
4.4-24 thru 4.4-25 ......................... Revision 2 4.A.3-1 thru 4.A.3-34 ................... Revision 8 
4.4-26 thru 4.4-27 ......................... Revision 0 4.A.3-35 ...................................... Revision 12 
4.4-28 thru 4.4-29 ......................... Revision 2 

Page 4 of 9 

• 

• 

• 



• 

• 

• 

NAC-MPC FSAR 
Docket No. 72-1025 

December 2019 
Revision 19A 

List of Effective Pages (continued) 

4.A.4-1 thru 4.A.4-2 ................... Revision 12 5.A.6-1 thru 5.A.6-72 ................... Revision 8 

4.A.5-1 ....................................... Revision 12 

Chapter 6 

Chapter 5 6-i thru 6-ii ................................... Revision 8 

5-i thru 5-ii ................................... Revision 8 6-iii thru 6-vi ................................ Revision 3 

5-iii thru 5-xii ............................... Revision 3 6.1-1 ............................................. Revision 2 

5.1-1 thru 5.1-2 ....................... Revision 19A 6.1-2 ............................................. Revision 8 

5.1.1-1 thru 5.1.1-6 ...................... Revision 3 6.1.1-1 thru 6.1.1-2 ...................... Revision 8 

5.1.2-1 thru 5.1.2-4 ...................... Revision 2 6.1.2-1 thru 6.1.2-2 ...................... Revision 2 

5.1.2-5 thru 5.1.2-6 ...................... RevisionJ 6.2-1 ............................................. Revision 2 

5.2-1 ............................................. Revision 2 6.2.1-1 thru 6.2.1-2 ...................... Revision 3 

5.2.1-1 thru 5.2.1-17 .................... Revision 3 6.2.1-3 thru 6.2.1-5 ...................... Revision 2 

5.2.2-1 .......................................... Revision 3 6.2.1-6 .......................................... Revision 3 

5.2.2-2 thru 5.2.2-19 .................... Revision 2 6.2.1-7 .......................................... Revision 2 

5.3-1 ............................................. Revision 3 6.2.2-1 .......................................... Revision 3 

5.3.1-1 thru 5.3.1-26 .................... Revision 3 6.2.2-2 thru 6.2.2-4 ...................... Revision 2 

5.3.2-1 thru 5.3.2-2 ...................... Revision 2 6.3-1 ............................................. Revision 2 

5.3.2-3 .......................................... Revision 3 6.3.1-1 .......................................... Revision 2 

5.3.2-4 thru 5.3.2-16 .................... Revision 2 6.3.1-2 .......................................... Revision 3 

5.4-1 ............................................. Revision 2 6.3.1-3 thru 6.3.1-9 ...................... Revision 2 

5.4.1-1 thru 5.4.1-34 .................... Revision 3 6.3.1-10 ........................................ Revision 3 

5.4.2-1 thru 5.4.2-47 .................... Revision 2 6.3.2-1 .......................................... Revision 3 

5.5-1 ............................................. Revision 2 6.3 .2-2 thru 6.3 .2-7 ...................... Revision 2 

5.5-2 ............................................. Revision 3 6.4-1 ............................................. Revision 2 

5.6.1-1 thru 5.6.1-71 .................... Revision 3 6.4.1-1 thru 6.4.1-33 .................... Revision 3 

5.6.2-1 thru 5.6.2-36 .................... Revision 3 6.4.2-1 thru 6.4.2-12 .................... Revision 2 

6.4.2-13 thru 6.4.2-17 .................. Revision 3 

Appendix 5 .A 6.4.2-18 thru 6.4.2-21 .................. Revision 2 

5.A-i thru 5.A-v ............................ Revision 8 6.4.2-22 thru 6.4.2-23 .................. Revision 3 

5.A-1 ............................................ Revision 8 6.4.2-24 thru 6.4.2-26 .................. Revision 2 

5.A.1-1 thru 5.A.1-8 ..................... Revision 8 6.5-1 thru 6.5-2 ............................ Revision 2 

5.A.2-1 thru 5.A.2-17 ................... Revision 8 6.5.1-1 .......................................... Revision 2 

5.A.3-1 thru 5.A.3-15 ................... Revision 8 6.5.1-2 thru 6.5.1-3 ...................... Revision 3 

5 .A.4-1 thru 5 .A.4-23 ................... Revision 8 6.5.1-4 thru 6.5.1-19 .................... Revision 2 

5.A.5-1 ......................................... Revision 8 6.5.1-20 ........................................ Revision 3 

6.5.2-1 .......................................... Revision 3 

Page 5 of 9 



NAC-MPC FSAR 
Docket No. 72-1025 

December 2019 
Revision 19A 

List of Effective Pages (continued) 

6.5.2-2 thru 6.5.2-20 ..................... Revision 2 Appendix 7 .A 

6.6-1 thru 6.6-2 ............................. Revision 2 7.A-i thru 7.A-ii ............................ Revision 8 
6.7-1 .............................................. Revision 3 7.A-1 ............................................. Revision 8 
6.7.1-1 thru 6.7.1-126 ................... Revision 2 7.A.1-1 thru 7.A.1-2 ..................... Revision 8 
6.7.1-127 thru 6.7.1-160 ............... Revision 3 7.A.1-3 .................................... Revision 19A 
6.7.2-1 thru 6.7.2-44 ..................... Revision 2 7.A.1-4 thru 7.A.1-6 ..................... Revision 8 

7.A.2-1 thru 7.A.2-2 ..................... Revision 8 
Appendix 6.A 7.A.3-1 .......................................... Revision 8 

6.A-i thru 6.A-iv ........................... Revision 8 7.A.4-1 .......................................... Revision 8 

6.A-1 ............................................. Revision 8 

6.A.1-1 ..................................... Revision 19A Chapter 8 

6.A.1-2 thru 6.A.1-5 ..................... Revision 8 8-i .................................................. Revision 8 

6.A.2-1 thru 6.A.2-2 ..................... Revision 8 8-ii ................................................. Revision 5 

6.A.3-1 thru 6.A.3-19 ................... Revision 8 8-1 ............................................ Revision 19A 

6.A.4-1 thru 6.A.4-28 ................... Revision 8 8-2 ................................................. Revision 2 

6.A.5-1 thru 6.A.5-34 ................... Revision 8 8.1-1 thru 8.1-2 ............................. Revision 2 

6.A.6-1 ......................................... Revision 8 8.1-3 thru 8.1-4 ............................. Revision 7 

6.A.7-1 thru 6.A.7-43 ................... Revision 8 8.l-5 ......................................... Revision 19A 

8.1-6 thru 8.1-9 ............................. Revision 7 

Chapter 7 8.1-10 ............................................ Revision 6 

7-i .................................................. Revision 8 8.l-11 ....................................... Revision 19A 

7-ii ................................................. Revision 2 8.1-12 thru 8.1-13 ......................... Revision 6 

7-1 ................................................. Revision 8 8.1-14 ............................................ Revision 7 

7.l-1 .............................................. Revision 3 8.1-15 ............................................ Revision 6 

7.l-2 ......................................... Revision 19A 8.1-16 ............................................ Revision 5 

7.1-3 .............................................. Revision 7 8.1-17 ............................................ Revision 7 

7.l-4 ......................................... Revision 19A 8.1-18 thru 8.1-19 ......................... Revision 5 

7.l-5 .............................................. Revision 2 8.2-1 .............................................. Revision 7 

7.1-6 thru 7.1-7 ........................ Revision 19A 8.2-2 .............................................. Revision 2 

7.1-8 thru 7.1-10 ........................... Revision 2 8.3-1 .............................................. Revision 2 

7.2-1 .............................................. Revision 3 8.3-2 thru 8.3-5 ............................. Revision 3 

7.2-2 .............................................. Revision 7 

7.3-1 .............................................. Revision 2 Appendix 8.A 

8.A-i thru 8.A-ii ............................ Revision 8 

8.A-1 thru 8.A-2 ........................... Revision 8 

Page 6 of 9 

• 

• 

• 



• 

• 

• 

NAC-MPC FSAR 
Docket No. 72-1025 

December 2019 
Revision 19A 

List of Effective Pages (continued) 

8.A.1-1 thru 8.A.1-6 ..................... Revision 8 10.3-1 ........................................... Revision 2 

8.A.1-7 .................................... Revision 19A I 0.3-2 ........................................... Revision 7 

8.A.1-8 ......................................... Revision 9 I 0.3-3 ........................................... Revision 2 

8.A.1-9 thru 8.A.1-14 ................... Revision 8 10.3-4 ........................................... Revision 3 

8.A.2-1 ......................................... Revision 8 I 0.3-5 thru 10.3-10 ...................... Revision 2 

8.A.3-1 thru 8.A.3-3 ..................... Revision 8 10.3-11 ......................................... Revision 3 

I 0.3-12 thru 10.3-14 .................... Revision 2 

Chapter 9 10.4-1 thru 10.4-4 ........................ Revision 3 

9-i ................................................. Revision 8 10.4-5 ........................................... Revision 2 

9-1 ........................................... Revision 19A 10.4-6 ........................................... Revision 3 

9.1-1 ........................................ Revision 19A 10.4-7thru 10.4-ll ...................... Revision2 

9.1-2 thru 9.1-4 ............................ Revision 3 

9.1-5 ............................................. Revision 7 Appendix 1 O.A 

9 .1-6 ............................................. Revision 9 1 O.A-i thru 1 O.A-ii ....................... Revision 8 
9 .1-7 ............................................. Revision 8 1 OA-1 ........................................... Revision 8 
9 .1-8 ............................................. Revision 7 10.A.l-l thru 10.A.1-2 ................. Revision 8 
9.1-9 thru 9.1-10 .......................... Revision 9 1 O.A.2-1 thru 1 O.A.2-2 ................. Revision 8 
9.2-1 ........................................ Revision 19A 10.A.3-l thru 10.A.3-5 ................. Revision 8 
9.3-1 ............................................. Revision 2 1 O.A.4-1 thru I O.A.4-8 ................. Revision 8 

1 O.A.5-1 ....................................... Revision 8 
Appendix 9.A 

9.A-i ............................................. Revision 8 Chapter 11 

9.A-1 ............................................ Revision 8 11-i ............................................... Revision 7 

9.A.1-1 thru 9.A.1-3 ..................... Revision 8 11-ii thrul 1-iii .............................. Revision 2 

9.A.2-1 thru 9.A.2-3 ..................... Revision 9 11-iv ............................................. Revision 3 

9.A.2-4 thru 9.A.2-6 ..................... Revision 8 11-v .............................................. Revision 8 

9.A.3-1 thru 9.A.3-3 ................ Revision 19A 11-vi thru I I-vii ........................... Revision 3 

9 .A.4-1 ......................................... Revision 8 I I-viii ........................................... Revision 4 

11-ix thru 11-xi ............................ Revision 3 

Chapter 10 11-1 .............................................. Revision 8 

I 0-i ............................................... Revision 8 11.1-1 ........................................... Revision 8 

10-ii thru 10-iii ............................. Revision 2 11.1.1-1 ........................................ Revision 7 

10.1-1 thru 10.1-2 ........................ Revision 8 11.1.1-2 ........................................ Revision 3 

10.2-1 ...................................... Revision 19A 11.1.2-1 ........................................ Revision 2 

10.2-2 ........................................... Revision 3 11.1.2-2 ........................................ Revision 3 

Page 7 of 9 



NAC-MPC FSAR 
Docket No. 72-1025 

December 2019 
Revision 19A 

List of Effective Pages (continued) 

11.1.2-3 ......................................... Revision 2 11.2.12-16 thru 11.2.12-25 ........... Revision 2 

11.1.2-4 ......................................... Revision 4 l l.2.12-26 ..................................... Revision 3 

11.1.2-5 ......................................... Revision 2 11.2.12-27 thru 11.2.12-29 ........... Revision 2 

11.1.2-6 thru 11.1.2-7 ................... Revision 4 11.2.12-30 thru 11.2.12-58 ........... Revision 3 

11.1.3-1 thru 11.1.3-2 ................... Revision 7 11.2.12-59 thru 11.2.12-60 ........... Revision 4 

11.1.4-1 ......................................... Revision 7 11.2.12-61 thru ll.2.12-68 ........... Revision3 

11.1.4-2 thru 11.1.4-7 ................... Revision 2 11.2.12-69 thru 11.2.12-72 ........... Revision 4 

11.1.5-1 thru 11.1.5-7 ................... Revision 2 11.2.12-73 thru 11.2.12-88 ........... Revision 3 

11.2-1 ............................................ Revision 8 11.2.13-1 thru 11.2.13-23 ............. Revision 2 

11.2.1-1 ......................................... Revision 3 11.2.13-24 ..................................... Revision 3 

11.2.1-2 thru 11.2.1-3 ................... Revision 2 11.2.13-25 ..................................... Revision 2 

1 l .2.1-4 ......................................... Revision 4 1 l.3-1 ............................................ Revision 8 

11.2.1-5 thru 11.2.1-8 ................... Revision 2 1 l .3-2 ............................................ Revision 2 

11.2.1-9 thru 11.2.1-10 ................. Revision 4 11.3-3 ............................................ Revision 0 

11.2.2-1 thru 11.2.2-14 ................. Revision 2 11.3-4 thru 11.3-5 ......................... Revision 2 

11.2.2-15 ..................................... Revision 12 11.3-6 thru 11.3-8 ......................... Revision 0 

I I .2.3-1 ......................................... Revision 2 11.3-9 ............................................ Revision 2 

I l.2.3-2 ....................................... Revision 12 11.3-10 thru 11.3-15 ..................... Revision 0 

11.2.4-1 ......................................... Revision 2 11.3-16thru ll.3-17 ..................... Revision2 

11.2.5-1 thru 11.2.5-5 ................... Revision 2 11.3-18 thru 11.3-20 ..................... Revision 0 

11.2.6-1 thru 11.2.6-7 ................... Revision 2 11.3-21 thru 11.3-22 ..................... Revision 2 

11.2.6-8 ......................................... Revision 4 11.3-23 .......................................... Revision 0 

11.2.6-9 ....................................... Revision 12 11.3-24 thru 11.3-34 ............... Amendment 1 

11.2.7-1 thru 11.2.7-2 ................... Revision 2 11.3-35 .......................................... Revision 3 

11.2.8-1 thru 11.2.8-2 ................... Revision 2 11.3-36 thru 11.3-41 ............... Amendment 1 

11.2.8-3 ......................................... Revision 3 11.3-42 thru 11.3-46 ..................... Revision 3 

11.2.9-1 thru 11.2.9-5 ................... Revision 2 11.4-1 ............................................ Revision 8 

11.2.10-1 ....................................... Revision 7 11.4.1-1 thru 11.4.1-20 ................. Revision 2 

11.2.10-2 thru 11.2. l 0-3 ............... Revision 2 11.4.2-1 thru 11.4.2-3 ................... Revision2 

11.2.11-1 thru 11.2.11-5 ............... Revision 2 11.4.2-4 thru 11.4.2-6 ................... Revision 3 

11.2.11-6 thru 11.2.11-8 ............... Revision 4 11.4.2-7 thru 11.4.2-10 ................. Revision 2 

11.2.11-9 ....................................... Revision 2 11.4.3-1 ......................................... Revision 3 

I l.2.l l-10 ..................................... Revision 4 11.4.3-2 thru 11.4.3-4 ................... Revision 2 

l I .2.l l-11 ..................................... Revision 2 11.4.4-1 thru 11.4.4-3 ................... Revision 2 
11.2.12-1 thru 11.2.12-6 ............... Revision 2 11.4.5-1 thru 11.4.5-12 ................. Revision 2 
11.2.12-7 thru 11.2.12-15 ............. Revision 3 11.5-1 ............................................ Revision 2 

Page 8 of 9 

• 

• 

• 



• 

• 

• 

NAC-MPC FSAR 
Docket No. 72-1025 

December 2019 
Revision 19A 

List of Effective Pages ( continued) 

11.5-2 thru 11.5-3 ........................ Revision 4 l 2.C.3-21.. .................................... Revision 5 

11.6-1 ........................................... Revision 0 12.C.3-22 thru 12.C.3-23 ............. Revision 8 

11.6-2 ........................................... Revision 2 l 2.C.3-24 ...................................... Revision 5 

11.6-3 ...................................... Amendment 1 12.C.3-25 thru 12.C.3-26 ............. Revision 8 

11.6-4 ........................................... Revision 2 l 2.C.3-27 ...................................... Revision 9 

12.C.3-28 thru 12.C.3-29 ............. Revision 8 

Appendix 11.A l 2.C.3-30 thru 12.C.3-31 ........... Revision 12 

11.A-i ......................................... Revision 12 12.C.3-32 thru 12.C.3-33 ............. Revision 8 

11.A-ii thru 11.A-iv ................... Revision I 0 12.C.3-34 thru 12.C.3-35 ............. Revision 5 

11.A-1 .......................................... Revision 8 l 2.C.3-3 6 ...................................... Revision 8 

11.A.l-1 thru 1 l.A.1-8 ................. Revision 8 12. C .3-3 7 ...................................... Revision 5 

11.A. l-9 ..................................... Revision 12 12.C.3-38 thru 12.C.3-40 ............. Revision 8 

I I.A.I-IO thru 1 l.A.1-15 ............. Revision 8 12.C.3-41 ...................................... Revision 5 

11.A.2-l thru 1 l .A.2-6 ................. Revision 8 12. C .3-4 2 ...................................... Revision 8 

I l .A.2-7 thru 1 l .A.2-56 ............. Revision 10 12. C .3-4 3 .................................... Revision 12 

11.A.3-l ....................................... Revision 8 

11.A.4-l thru l 1.A.4-7 ................. Revision 8 Chapter 13 

11.A.5-l thru 1 l.A.5-2 ................. Revision 8 13-i ............................................... Revision 8 

11.A.6-l ..................................... Revision I 0 13.1-1 thru 13.1-2 ........................ Revision 8 

13.2-1 thru 13.2-9 ........................ Revision 8 

Chapter 12 13.3-1 ........................................... Revision 8 

12-i thru 12-ii ............................... Revision 2 

12-1 thru 12-2 .............................. Revision 8 

12.A-l .......................................... Revision 2 Chapter 14 

12.A-2 .......................................... Revision 8 14-i thru 14-ii .......................... Revision 19A 
l 2.B-1 ........................................... Revision 2 14.1-1 ...................................... Revision 19A 
l 2.B-2 ........................................... Revision 8 14.2-1 thru 14.2-5 ................... Revision 19A 
12.C-l thru 12.C-2 ....................... Revision 2 14.3-1 thru 14.3-25 ................. Revision 19A 
l 2.C. J-1 ........................................ Revision 8 14.4-1 thru 14.3-25 ................. Revision 19A 
12.C.2-I thru 12.C.2-3 ................. Revision 8 14.5-1 thru 14.5-4 ................... Revision 19A 
I 2.C.3-1 ........................................ Revision 8 14.6-1 ...................................... Revision 19A 
I 2.C.3-2 thru 12.C.3-3 ................. Revision 2 

12. C .3-4 ........................................ Revision 8 

12.C.3-5 thru l 2.C.3-8 ................. Revision 2 

12.C.3-9 thru l 2.C.3-20 ............... Revision 8 

Page 9 of 9 



• 

THIS PAGE INTENTIONALLY LEFT BLANK • 

• 



• 

• 

• 

NAC-MPC FSAR 

Docket No. 72-1025 

5.0 SHIELDING EVALUATION 

December 2019 

Revision 19A 

This chapter provides the shielding evaluation of the NAC-MPC storage system. The system is 

provided in three configurations. The Yankee Class NAC-MPC is designed to store up to 36 

Yankee Class spent fuel assemblies, Yankee-MPC damaged fuel cans, or Yankee Class 

reconfigured fuel assemblies and is referred to as the Yankee-MPC. The Connecticut Yankee

MPC, referred to as the CY-MPC, is designed to store up to 26 Connecticut Yankee spent fuel 

assemblies, CY-MPC reconfigured fuel assemblies or CY-MPC damaged fuel cans. The 

analysis of the Yankee Class spent fuel is performed using the SAS4 code series. The analysis of 

the Connecticut Yankee spent fuel is performed using the MCBEND code. Separate models are 

used for each of the fuel types. 

The Dairyland Power Cooperative (DPC) La Crosse Boiling Water Reactor (LACBWR) MPC, 

referred to as MPC-LACBWR, is designed to store up to 68 LACBWR spent fuel assemblies, 

including up to 32 LACBWR damaged fuel cans. The shielding evaluation of the MPC

LACBWR system is presented in Appendix 5.A of this chapter. 

The regulation governing spent fuel storage, 10 CFR 72, does not establish specific cask dose 

rate limits. However, 10 CFR 72.104 and 10 CFR 72.106 specify that for an array of casks in an 

Independent Spent Fuel Storage Installation (ISFSI), the annual dose to an individual outside the 

controlled area boundary must not exceed 25 mrem to the whole body, 75 mrem to the thyroid 

and 25 mrem to any other organ during normal operations. In the case of a design basis accident, 

the dose to an individual outside the area boundary must not exceed 5 rem to the whole body or 

any organ. The ISFSI must be at least 100 meters from the owner controlled area boundary. In 

addition, the occupational dose limits and radiation dose limits for individual members of the 

public in 10 CFR Part 20 (Subparts C and D) must be met. Chapter 10, Section 10.3, 

demonstrates NAC-MPC compliance with the requirements of 10 CFR 72 with regard to annual 

and occupational doses at the owner controlled area boundary. This chapter presents the 

shielding evaluations of the NAC-MPC storage system. Dose rate profiles are calculated as a 

function of distance from the side, top and bottom of the NAC-MPC storage and transfer casks. 

Shielded source terms from the NAC-MPC storage cask are calculated to establish owner 

controlled area boundary dose estimates due to the presence of the ISFSI. 
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This section provides a summary of the results of the shielding evaluation of the NAC-MPC 

system when the system holds Yankee Class or Connecticut Yankee spent fuel assemblies and 

non-fuel hardware. Results are provided for the transfer cask and vertical concrete cask 

components. 

A description of the Yankee Class fuel and a summary of the results of the Yankee Class fuel 

shielding evaluation are presented in Section 5.1.1. The description of the Connecticut Yankee 

fuel and a summary of the Connecticut Yankee shielding evaluation results are presented in 

Section 5 .1.2. 

The NAC-MPC storage system is comprised of a transportable storage canister, a transfer cask, 

and a vertical concrete storage cask. License drawings for these items are provided in Section 

1.7. The transfer cask containing the canister and the basket is loaded under water in the spent 

fuel pool. Once filled with fuel, the shield lid is placed on top of the canister and transfer cask is 

removed from the pool. After draining approximately 50 gallons of water from the Yankee

MPC canister or approximately 65 gallons of water from the CY-MPC canister, the shield lid is 

welded in place, and the canister is drained, dried and helium backfilled. Finally, the structural 

lid is welded in place. The transfer cask is then used to transfer the canister to the storage cask 

where it is stored dry until transport. Shielding evaluations are performed for the transfer cask 

with both a wet and dry canister cavity as would occur during the welding of the shield lid and 

during the welding of the structural lid, respectively. Shielding evaluations are performed for the 

storage cask with the cavity dry. 
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The cask system consists of a TSC (Transpo1table Storage Canister), a transfer cask, and a 

concrete cask. The system is designed to safely store up to 68 LACBWR fuel assemblies of 

which up to 32 may be classified as damaged and be placed into damaged fuel cans (DFCs). The 

TSC is comprised of a stainless steel canister and a basket within which fuel is loaded. The DFC 

provides a screened container to prevent gross fissile material release into the TSC cavity from 

failed fuel rod clad. The TSC is loaded into the concrete cask for storage. A transfer cask is 

used for handling the TSC during loading of spent fuel. Fuel is loaded into the TSC contained 

within the transfer cask underwater in the spent fuel pool. Once loaded with fuel, the TSC 

closure lid is welded, hydrostatically tested, and the TSC is drained, dried and backfilled with 

helium. The transfer cask is then used to move the TSC into or out of the concrete cask. The 

transfer cask provides shielding during the TSC loading and transfer operations. 

Under normal conditions, such as loading in a spent fuel pool, moderator (water) is present in the 

TSC during the initial stages of fuel transfer. During draining and drying operations, moderator 

with varying density is present. Thus, the criticality evaluation of the transfer cask includes a 

variation in moderator density and a determination of optimum moderator density. Normal, off

normal, and accident condition optimum moderator density studies cover pellet clad flooding, 

preferential flooding (i.e., independent variation in the DFC and TSC and outside the TSC) and 

partial flooding (i.e, variations in moderator elevations). Normal condition structural analysis in 

Section 3 .A and off-normal and accident structural analysis of the fuel, basket, TSC and cask in 

Section 11.A demonstrate that no operating condition induces geometry variations in the system 

beyond those allowed by the manufacturing tolerances. 

Structural analyses demonstrate that the TSC confinement boundary remains intact through all 

storage operating conditions. Therefore, moderator is not present in the TSC while it is in the 

concrete cask. However, access to the concrete cask interior environment is possible via the air 

inlets and outlets and the heat transfer annulus between the TSC and the cask steel liner. This 

access provides paths for moderator intrusion during a flood. Under off-normal and accident 

conditions, moderator intrusion into the convective heat transfer annulus is evaluated. 

System criticality control is achieved through the use of neutron absorber sheets (BORAL ®) 

attached to the exterior faces of the fuel tubes. Individual fuel assemblies are held in place by 

stainless steel structural disks. The basket design includes 68 fuel tubes, one tube per fuel 

assembly or DFC, with the DFC tubes having a slightly larger (oversized) opening . 
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Criticality evaluations rely on modeled neutron absorber JOB loadings of 0.015 g/cm2
• The 

modeled areal density is arrived at by multiplying the minimum 0.02 g/cm2 JOB areal density 

specified for the absorber by a 75% efficiency factor. 

MCNP [A3], a three-dimensional Monte Carlo code, is used in the system criticality analysis. 

Evaluations are primarily based on the ENDF/B-VI continuous energy neutron cross-section 

library [A4] available in the MCNP distribution. Nuclides for which no ENDF/B-VI data is 

available are set to the latest cross-section sets available in the code distribution. The code and 

cross-section libraries are benchmarked by comparison to a range of critical experiments relevant 

to light water reactor fuel in storage and transport casks. An upper subcritical limit (USL) for the 

system is determined based on guidance given in NUREG/CR-6361 [A9]. 

Key assembly physical characteristics and maximum initial enrichment for the loading of the two 

LACBWR fuel assembly types are shown in Table 6.A.1-1, with the allowed loading 

configuration shown in Figure 6.A.1-1. Maximum enrichment is defined as planar-average 

enrichment for the variably enriched Exxon (EX) assemblies. 

Undamaged fuel assemblies are evaluated with a full, nominal set of fuel rods. Fuel rod (lattice) 

locations may contain filler rods. A filler rod must occupy, at a minimum, a volume equivalent 

to the fuel rod it displaces. Filler rods may be placed into the lattice after assembly in-core use 

or be designed to replace fuel rods prior to use. The undamaged Exxon assembly must contain 

its nominal set of inert rods. 

The maximum multiplication factors (keff +2cr) are calculated, using conservative assumptions, 

for the transfer and concrete casks. The U.SL applied to the analysis results is 0.9372 per Section 

6.A.5. Maximum reactivities are produced by the damaged fuel payloads. The results of the 

analyses are presented in detail in Section 6.A.3.4 and are summarized as follows. 

Water Density (e:/cc) 
Operating TSC DFC TSC 

Cask Body Condition Interior Interior Exterior ken+2a 
Transfer -- 0.0001 0.0001 0.0001 0.35333 

Transfer -- 0.9982 0.9982 0.000] 0.87655 

Transfer -- 0.9982 0.9982 0.9982 0.87636 

Transfer -- 0.000] 0.9982 0.9982 0.91423 

Transfer -- 0.0001 0.9982 0.0001 0.93014 
Storage Normal 0.000] 0.0001 0.0001 0.34222 
Storage Accident 0.0001 0.000] 0.9982 0.33691 
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Confinement of the contents in long-term storage is provided by the transportable storage 

canister. The welded canister forms the confinement vessel. 

The primary confinement boundary of the canister consists of the canister shell, bottom closure 

plate, shield lid, the two (2) port covers, and the welds that join these components. There are no 

bolted closures or mechanical seals in the primary confinement boundary. The confinement 

boundary welds are described in Table 7.1-1. 

7 .1.1 Confinement Vessel 

The NAC-MPC transportable storage canister provides the confinement vessel for the 

radioactive contents. 

7.1.1.1 Confinement Vessel - Canister 

The canister consists of three (3) principal components: the canister shell, the shield lid, and the 

structural lid. The nominal dimensions for these components are provided below. The canister 

shell is a right circular cylinder constructed of rolled Type 304L stainless steel plate. The edges 

of the rolled plate are joined using full penetration welds. It is closed at the bottom end by a 

circular plate joined to the shell by a full penetration weld. The Yankee-MPC canister shell is 

5/8-inch thick and the bottom circular plate is I-inch thick. The inside and outside diameter of 

the Yankee-MPC canister are 69.39 inches and 70.64 inches, respectively, and the inside length 

is 121.5 inches. The overall external length of the Yankee-MPC canister is 122.5 inches. The 

CY-MPC canister shell is 5/8-inch thick and the bottom circular plate is 1. 75-inch thick. The 

inside and outside diameter of the canister are 69.39 inches and 70.64 inches, respectively, with 

the inside length being 150 inches. The overall external length of the canister is 151.75 inches. 

The canister is fabricated in accordance with the ASME Boiler and Pressure Vessel Code, 

Section III, Subsection NB, except for the top end weld closures and their nondestructive 

ultrasonic or progressive dye penetrant examinations. The list of Code alternatives for the 

NAC-MPC system is provided in Table B3-l of the Certificate of Compliance. 

After loading, the canister is closed at the top by a shield lid and a structural lid. The shield lid is 

a 5-inch-thick Type 304 stainless steel plate. It is joined to the canister shell using a field 

installed bevel weld. The shield lid contains the drain and fill penetrations and provides gamma 
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radiation protection to the operators during the draining, drying and ine11ing operations. After 

the shield lid is welded in place, the canister is pressure tested and leak tested to ensure 

leaktightness. Following draining, drying and inerting operations, the penetrations are closed 

with Type 304 stainless steel port covers that are welded in place with bevel welds. The 

operating procedures describing the handling steps to close the canister are presented in Chapter 

8. The pressure and leak test procedures are described in Chapter 9. 

A secondary, or redundant, confinement boundary closure is provided at the top of the canister 

by a structural lid, which is placed over the shield lid. The structural lid is a 3-inch thick Type 

304L stainless steel plate. The structural lid provides the attachment points for lifting the loaded 

canister. The structural lid is welded to the shell using a field installed bevel weld. The weld 

specifications and weld inspection and acceptance criteria are presented in Sections 7.1.3.2 and 

7 .1.3 .3, respectively. 

The confinement boundaries are shown in Figures 7.1-1 and 7.1-2. As illustrated in Figure 7.1-2, 

the secondary, or redundant, confinement boundary includes: the structural lid, the upper 3.5 

inches of the canister shell and the joining weld. This boundary provides additional assurance of 

the leaktightness of the canister during its service life. 

7.1.1.2 Design Documents, Codes, and Standards 

The canister is constructed in accordance with the license drawings presented in Section 1.7. 

The principal Codes and Standards that apply to the design, fabrication and assembly are 

described in Sections 7.1.1 and 7.1.3 and are shown on the licensing drawings. Other Codes and 

Standards are applied as appropriate in the design or specification of the canister. 

7.1.1.3 Technical Requirements for the Canister 

The Yankee-MPC canister confines up to 36 intact, up to 4 damaged fuel assemblies in DFCs or 

reconfigured Yankee Class fuel assemblies. The total number of rods in reconfigured assemblies 

is limited to 64. The CY-MPC canister confines up to 26 Connecticut Yankee fuel assemblies, 

damaged fuel cans or reconfigured fuel assemblies. Up to 100 fuel rods may be installed in a 

CY-MPC reconfigured fuel assembly. Over its 60-year design life, the canister precludes the 

release of radioactive contents and precludes the entry of air that could potentially damage the 

cladding of the stored spent fuel. The design of the canister to the requirements of ASME Code 

Section III, Subsection NB, ensures that the canister maintains confinement in all of the 

evaluated normal, off-normal, and accident conditions. 
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The design of the canister allows the recovery of stored spent fuel, should that become 

necessary. 

The canister has no exposed penetrations, no mechanical closures, and does not employ seals to 

maintain confinement. There is no requirement for continuous monitoring. 

The design basis parameters for the Yankee Class and Connecticut Yankee fuel are presented in 

Sections 1.3.1 and 1.3.2, respectively. The design parameters that apply to the two canister 

configurations, as an element of the NAC-MPC dry storage system, are presented in Table 1.2-1. 

7.1.1.4 Release Rate 

A stainless steel plate, joined to the canister shell by welding, forms the primary confinement 

boundary. The welds are visually inspected, nondestructively examined, pressure tested, and 

leak tested to confirm integrity. There is no maximum allowable leak rate specified for the 

NAC-MPC canister, as leakage to any degree up to the level of sensitivity of the leak test, is not 

acceptable. To demonstrate Ieaktightness of the shield lid weld, a leak test is performed based on 

the leaktight condition of lx10-7 ref cm3/sec, as defined by the American National Standard for 

Leakage Tests on Packages for Shipment of Radioactive Materials, ANSI N 14.5-1997, issued by 

the American National Standards Institute in December 1997. 

Based on the leaktight configuration, the calculation of radionuclide inventories is not required. 

7 .1.2 Confinement Penetrations 

Two penetrations (with quick disconnect fittings) are provided in the canister shield lid for 

operator use. One penetration is used for draining residual water from the canister. It connects 

to a drain tube that extends to the bottom of the canister. The other penetration extends only to 

the underside of the shield lid. It is used to introduce gas into the top of the canister. Once 

draining is completed, either penetration (or both) may be used for vacuum drying and 

backfilling with helium. Following backfilling, both penetrations are closed with port covers 

that are welded to the shield lid. When the port covers are in place, the penetrations are not 

accessible. These port covers are subsequently enclosed and covered by the structural lid, which 

is also welded in place. The structural lid and the remainder of the canister have no penetrations . 
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This section describes the process used to properly assemble the confinement vessel. Weld 

specification, examination and acceptance criteria are described in Sections 7.1.3.2 and 7.1.3.3. 

There are no elastomer or metallic seals used in the confinement boundary of the canister. 

7.1.3.1 Fabrication 

All cutting, machining, welding, and forming is in accordance with Section III, Article NB-4000 

of the ASME Code, unless otherwise specified in the approved fabrication drawings and 

specifications consistent with the alternatives to the Code described in Section 7 .1.1.1 and in 

Table B3-1 of the Certificate of Compliance. License drawings are provided in Section 1.7. 

ASME Code stamping of the canister is not required. 

7.1.3.2 Welding Specifications 

The canister body is assembled using longitudinal welded joints in the shell and circumferential 

welded joints at the bottom plate/shell juncture. The canister body may also require a 

circumferential weld, depending on the overall length of the canister shell. 

These welds are performed in accordance with ASME Code Section III, NB-4000. The full 

penetration longitudinal weld and the circumferential weld (if used), joining the canister shell are 

radiographed in accordance with ASME Code Section V, Article 2. The weld joining the bottom 

plate to the canister shell is ultrasonically inspected in accordance with ASME Code Section V, 

Article 5. The acceptance criteria for these welds is as specified in ASME Code Section III, 

NB-5320 and NB-5330, respectively. The finished surface of each weld is liquid penetrant 

examined in accordance with ASME Code Section V, Article 6, and accepted in accordance with 

Section III, NB-5350. 

After loading, the canister is closed by a shield lid and a structural lid using field installed bevel 

welds. 

• 

• 

After the shield lid is welded in place, the canister is pnuematically (air or nitrogen over water) 

pressure tested. Following draining, drying and inerting operations, the vent and drain ports are 

closed with port covers that are welded in place with bevel welds. The shield lid and pmi cover 

welds • 
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are liquid penetrant examined at the root and final passes in accordance with ASME Code 

Section V, A1iicle 6. Acceptance is in accordance with ASME Code Section III, NB-5350. The 

shield lid to canister shell weld is liquid penetrant examined at the root and final passes in 

accordance with ASME Code Section V, Article 6, and is pressure and leak tested to ensure 

leaktightness. The operating procedures describing the handling steps to seal the canister are 

presented in Chapter 8. The pressure and leak test procedures are described in Chapter 9. 

A secondary, or redundant, confinement boundary is provided at the top end of the canister by 

the structural lid, which is installed over the shield lid. The structural lid is welded to the 

canister shell using a field-installed bevel weld. The structural lid to canister shell weld is either: 

1) ultrasonically examined (UT) in accordance with ASME Code Section V, Article 5, with the 

final weld surface liquid penetrant (PT) examined in accordance with ASME Code Section V, 

Article 6, or 2) progressive liquid penetrant examined in accordance with ASME Code Section 

V, Article 6. Acceptance criteria are specified in ASME Code Section III, Subsections NB-5330 

(UT) and NB-5350 (PT). 

All welding procedures are written and qualified in accordance with Section IX of the ASME 

Code. Each welder and welding equipment operator must be qualified in accordance with 

Section IX of the ASME Code. 

The results of all weld examinations are recorded. 

7.1.3.3 Testing, Inspection, and Examination 

The tests performed to ensure satisfactory performance of the confinement vessel are: 

1. All components are visually examined for conformance with the fabrication drawings. 

2. All welds that are directly visible are visually examined in accordance with the 

requirements of ASME Code Section V, Article 9. 

3. The acceptance standards for visual examination of the canister welded joints are as 

specified in ASME Code, Section III, NB-4424 and NB-4427. Unacceptable weld 

defects are repaired in accordance with ASME Code Section III, Subarticle NB-4450, 

and visually re-examined . 
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4. Canister welds designated to be examined by radiographic examination are examined 

in accordance with the requirements of Section V, Article 2 of the ASME Code. The 

minimum acceptance standards for radiographic examination are as specified in 

ASME Code Section III, NB-5320. Welds designated for ultrasonic examination are 

examined in accordance with the requirements of Section V, Article 5, of the ASME 

Code. The acceptance standards for ultrasonic examination are as specified in ASME 

Code Section III, NB-5330. Unacceptable defects in the welds are repaired in 

accordance with ASME Code Section III, NB-4450, and re-examined. 

5. A written report of each weld examination is prepared. At a minimum, the written 

report includes: identification of part, material, name and level of examiner, NOE 

procedure used and the findings or dispositions, if any. 

6. All personnel performing nondestructive testing are qualified in accordance with 

American Society of Nondestructive Testing Recommended Practice No. SNT-TC-

1 A. 

7. Individuals qualified for NDT Level I, NOT Level II, or NOT Level III may perform 

nondestructive testing. Only Level II or Level III personnel may interpret the results 

of examination or make determination of the acceptability of examined parts. 

8. The vendor completely assembles the canister prior to shipping. The purpose of 

assembling the canister is to ensure that all items specified have been supplied and to 

test the fit of the shield lid assembly including drain tube and the structural lid. 

9. A helium leak test is used to verify that the shield lid welds are leaktight. The canister 

is pressurized with helium to O psig when the canister is closed. A leak test fixture is 

used to create a volume above the shield lid, which is evacuated. This volume is then 

tested, using a mass spectrometer type helium leak detector, to verify that the shield lid 

welds meet the leaktight criteria. For the Yankee-MPC, the test sensitivity shall be at 

least 4 x 1 o-8 cm3/sec (helium) to demonstrate a leakage rate not greater than 8 x 1 o-8 

cm3/sec (helium). For the CY-MPC, the test sensitivity shall be at least 1 x 10-7 

cm3/sec (helium) to demonstrate a leakage rate not greater than 2 x 10-7 cm3/sec 

(helium). The leak test conforms to the evacuated envelope method of ANSI N14.5. 

10. Liquid penetrant examinations are in accordance with ASME Code Section V, Article 

6, with acceptance criteria as specified in ASME Code Section III, NB-5350 . 
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11. The results of the structural lid weld liquid penetrant examination final interpretation 

as described by ASME Section V, Article 6, T-676, including all relevant indications, 

are recorded by video, photographic or other means to provide a retrievable record of 

weld integrity. 

7.1.4 Closure 

The primary closure of the transportable storage canister consists of the welded shield lid and the 

two (2) welded port covers. There are no bolted closures or mechanical seals in the primary 

closure. A secondary, or redundant, closure is provided at the top end of the canister by the 

structural lid. The structural lid, when welded to the canister shell, fully encloses the shield lid 

and the port covers . 

7.1-7 



NAC-MPC FSAR 

Docket No. 72-1025 

November 2002 

Revision 2 

Figure 7 .1-1 Transportable Storage Canister Primary and Secondary Confinement Boundaries 
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The MPC-LACBWR TSC provides the confinement vessel for the radioactive contents. 

7.A.1.1 Confinement Vessel 

The TSC confinement vessel consists of three principal components: the TSC shell, the bottom 

plate and the closure lid. The TSC shell is a right-circular cylinder constructed of rolled Type 

304/304L ( dual certified) stainless steel plate with the edges of the plate joined by full

penetration welds. It is closed at the bottom end by a circular plate joined to the shell by a full

penetration weld. The TSC shell is helium leak tested following fabrication. 

After loading, the TSC is closed at the top by a closure lid fabricated from Type 304/304L (dual 

certified) stainless steel. It is joined to the TSC shell using a field-installed groove weld. The 

closure lid-to-TSC shell weld is analyzed, installed and examined in accordance with Interim 

Staff Guidance (ISG)-15 [AS] and ISG-18 [ A4] guidance. This closure lid-to-TSC shell weld is 

a patiial penetration weld progressively examined at the root, midplane and final surface by dye 

penetrant (PT) examination. Following NDE of the closure lid-to-TSC shell weld, the TSC 

cavity is reflooded and the TSC vessel is hydrostatically pressure tested as described in the 

Operating Procedures of Appendix 8A and the Acceptance Test Program of Appendix 9A. The 

acceptance criteria for the test are no leakage during the minimum 10-minute test duration while 

maintaining test pressure. 

After successful completion of the hydrostatic pressure test, the Type 304/304L ( dual certified) 

stainless steel closure ring is installed in the TSC-to-closure lid weld groove and welded to both 

the closure lid and the TSC shell. The closure ring welds are inspected by PT examination of the 

final weld surfaces. The closure ring provides the double-weld redundant sealing of the 

confinement boundary, as required by 10 CFR 72.236(e). The TSC confinement boundary welds 

are listed in Table 7.A.1-1. 

The closure lid incorporates drain and vent penetrations, which provide access to the TSC cavity 

for canister draining, drying and helium backfilling operations during TSC closure and 

placement into storage. The design of the penetrations incorporates features to provide adequate 

shielding for the operators during these operations and closure welding . 
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Following final helium backfill, the vent and drain port penetrations are closed with Type 

304/304L (dual certified) stainless steel inner port covers that are partial-penetration welded in 

place. Each inner port cover weld is helium leak tested. Each inner port cover weld final surface 

is then PT examined. A second (outer) port cover is then installed and welded to the closure lid 

at each of the ports to provide the double-weld redundant sealing of the confinement boundary. 

The outer port cover weld final surfaces are inspected by PT examination. 

Prior to sealing, the TSC cavity is backfilled with helium. The minimum helium purity level of 

99.995% (minimum) specified in the Operating Procedures (Appendix 8.A) maintains the 

quantity of oxidizing contaminants to less than one mole per canister for all loading conditions. 

Based on the maximum empty canister free volume of 4,000 liters and the design basis helium 

density, an empty canister would contain approximately 100 moles of gases. Conservatively, 

assuming that all of the impurities in the helium are oxidants, a maximum of less than 0.1 mole 

of oxidants could exist in the canister during storage. By limiting the amount of oxidants to less 

than one mole, the recommended limits for preventing cladding degradation found in the PNL-

6365 [A3] are satisfied. The maintenance of a positive helium pressure (e.g., atmospheric or 

greater) eliminates any potential for in-leakage of air into the TSC cavity during storage 

operations. 

The closure lid weld completed in the field is not helium leakage tested. ISG-18 [A4] provides 

that an adequate confinement boundary is established for stainless steel spent fuel storage 

canisters that are closed using a closure weld that meets the guidance ofISG-15 [ A5]. The TSC 

closure weld meets the ISG-15 guidance in that the analysis of the weld considers a stress 

reduction factor of 0.8. The weld is qualified and performed in accordance with the ASME 

Code, Section IX [ A6] requirements; and the weld is PT examined after the root, midplane and 

final surface passes. The final surfaces of the welds joining the closure ring to the closure lid 

and shell, and joining the redundant port covers to the closure lid, are PT examined. The inner 

port cover welds are helium leakage tested as defined in Appendix 9.A. 

During fabrication, the TSC shell and bottom plate welds are volumetrically inspected and the 

shell assembly is shop helium leakage tested to the Jeaktight criteria of 1 x 10-7 ref cm3/sec, or 

2 x 10-7 cm3/sec (helium), in accordance with ANSI Nl4.5 [A7] using the evacuated envelope 

test method. A minimum test sensitivity of 1 x 10-7 cm3/sec (helium) is required. 

The loaded TSC is considered and analyzed as having no credible leakage based on: the shop 
helium leakage testing of the TSC shell, bottom plate and the joining welds; the design analyses 
and qualifications of the closure lid and port cover welds; the performance of a TSC field 
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hydrostatic pressure test of the closure lid-to-TSC shell weld; the helium leakage test performed 
on the inner vent and drain port covers; and the multiple NDE performed on all of the 
confinement boundary welds. 

The confinement boundary details at the top of the TSC are shown in Figure 7 .A.1-1. The 

closure is welded by qualified welders using weld procedures certified in accordance with 

ASME Code, Section IX. Over its 60-year design life, the TSC precludes the release of 

radioactive contents to the environment and the entry of air or water that could potentially 

damage the cladding of the stored spent fuel. 

7.A.1.2 Confinement Penetrations 

Two penetrations fitted with quick-disconnect fittings are provided in the TSC closure lid for 

operational functions during system loading and sealing operations. The drain port accesses a 

drain tube that extends into a sump located in the bottom plate. The vent port extends to the 

underside of the closure lid and accesses the top of the TSC cavity. 

After the completion of the closure lid-to-TSC shell weld, TSC pressure test, closure ring 

welding and cavity draining, the vent and drain penetrations are utilized for drying the TSC 

internals and contents and for helium backfilling and pressurizing the TSC. After backfilling 

with helium, both penetrations are closed with redundant port covers welded to the closure lid. 

As presented for storage, the TSC has no exposed or accessible penetrations and uses no 

mechanical closures or seals to maintain confinement. 

7.A.1.3 Seals and Welds 

The confinement boundary welds consist of the field-installed welds that close and seal the TSC 

and the shop welds that join the bottom plate to the TSC and that join the rolled plates that form 

the TSC shell. The TSC shell may incorporate both longitudinal and circumferential weld seams 

in joining the rolled plates. No elastomer or metallic seals are used in the confinement boundary 

of the TSC. 

All cutting, machining, welding, and forming of the TSC vessel are performed in accordance 

with Section III, Article NB-4000 of the ASME Code, unless otherwise specified in the approved 

fabrication drawings and specifications. Code alternatives are listed in Table B.3-1 of Appendix 

12.B of the Technical Specifications . 
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Weld procedures, welders, and welding machine operators shall be qualified in accordance with 

ASME Code, Section IX. Refer to Appendix 9.A for the acceptance criteria for the TSC weld 

visual inspections and nondestructive examinations (NDE). 

The loaded TSC is closed using field-installed welds. The closure lid to TSC shell weld is dye 

penetrant (PT) examined at the root, at the midplane level and the final surface. After the 

completion of TSC hydrostatic pressure testing, the closure ring is installed and welded to the 

TSC shell and closure lid. The final surface of each of the closure ring welds is PT examined. 

Following draining, drying, and helium backfilling operations, the vent and drain ports are closed 

with redundant port covers that are welded in place. The inner port cover welds are helium 

leakage tested. The final surface of each port cover to closure lid weld is PT examined. 

Shop and field examinations of TSC confinement boundary welds are performed by personnel 

qualified in accordance with American Society of Nondestructive Testing Recommended 

Practice No. SNT-TC-1 A [ AS]. Weld examinations are documented in written repo1is. 

7.A.1.4 Closure 

The closure of the TSC consists of the welded closure lid, the welded closure ring, and the 

welded redundant vent and drain port covers. There are no bolted closures or mechanical seals 

in the confinement boundary. 
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This chapter provides general guidance for using the NAC-MPC spent fuel storage system 

configured for the Yankee-MPC and the CY-MPC for storage operations. MPC-LACBWR 

operations are addressed in Appendix 8.A. Three operating conditions are addressed. The first is 

loading the transportable storage canister (canister), installing it in the vertical concrete cask 

(concrete cask), and transferring it to the storage (ISFSI) pad. The second is the removal of the 

loaded canister from the concrete cask. The third is opening the canister to remove spent fuel in the 

unlikely event that this should be necessary. The procedures provided describe acceptable methods 

of performing the NAC-MPC system loading, unloading and recovery operations. Users may alter 

these procedures to allow alternate methods and operations to be performed in parallel or out of the 

given sequence as long as the general intent of the procedure is met. The procedures provided in 

Sections 8.1, 8.2 and 8.3 can also be appropriately revised to allow dry loading and unloading of the 

NAC-MPC system. 

The operating procedure for transferring a loaded canister from a concrete cask to the NAC 

Storage Transport Cask (NAC-STC) is described in Section 7.2.2 of the NAC-STC Final Safety 

Analysis Report, Docket 71-923 5 . 

In accordance with the Standard Review Plan (NUREG-1536), the operating sequences described 

in this chapter are intended to provide an effective basis for the development of the more detailed 

operating and test procedures required by the NAC-MPC system user. The user will use 

procedures provided by NAC as guidance when preparing and implementing detailed site 

procedures. The procedures in this chapter show the sequence in which limiting conditions 

established by the LCOs and Certificate of Compliance should be met, but mechanical operations 

may be performed in an appropriate sequence. Further, site procedures are expected to include the 

additional detailed activities that are required to perform the operation sequences. 

Operation of the NAC-MPC system requires the use of ancillary equipment items. The ancillary 

equipment supplied with the system is shown in Table 8.1-1. The system does not rely on the use 

of bolted closures, but bolts are used to secure retaining rings and lids. The hoist rings used for 

lifting the shield lid and the canister, have threaded fittings. Table 8.1-2 provides the torque 

values for installed bolts and hoist rings. In addition, supplemental shielding may be employed to 

reduce radiation exposure for certain tasks specified by these procedures. The use of 

supplemental shielding is at the discretion of the User . 
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The design of the NAC-MPC is such that the potential for spread of contamination during 

handling and future transport of the canister is minimized. The concrete cask is constructed of 

new materials. The canister is loaded in the spent fuel pool, but is protected from gross contact 

with pool water by a jacket of clean water while it is in the transfer cask. Clean water is 

processed or filtered pool water, or any water external to the speht fuel pool that that has water 

chemistry that is compatible with use in the pool. Only the top of the open canister is exposed to 

contaminated pool water. The top of the canister is closed by the structural lid, which is not 

contaminated when it is installed. Consequently, the canister external surface is expected to be 

essentially clean. 

When the NAC-MPC system is used in accordance with these procedures, the user dose is As 

Low As Reasonably Achievable (ALARA). 

A training program is described in Section A5.0 of Appendix A of the Certificate of Compliance 

that is intended to assist the User in complying with the training and dry run requirements of 10 

CFR 72. This program addresses the NAC-MPC storage system operational features and 

requirements. 
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29. Verify that no water remains in the canister by holding the vacuum~ 3 mm for a minimum of 

30 minutes. If water is present in the cavity, the pressure will rise as the water vaporizes. 

Pressure should not continuously rise during the period of the test. 

30. Backfill the canister cavity with helium to 1.0 ATM (+l, -0 psig) with helium having a 

minimum purity of99.9%. 

31. Restart the vacuum equipment and evacuate the canister to 3 mm of mercury. 

32. Backfill the canister cavity with helium to 1.0 ATM (+1, -0 psig). 

Note: Step 32 through Step 12 of the concrete cask loading procedure (Section 8.1.2) must 

be completed within 25 days in accordance with LCO 3.1.4. 

33. Remove any attachments to the vent ports. 

34. Remove any free water in the drain port cavity. Install the drain port cover. 

35. Weld the drain port cover to the shield lid. 

36. Prepare the weld to perform a liquid penetrant examination of the drain port cover weld. 

Record the result of the weld examination. 

Note: If the drain port cover weld is completed in a single pass, the weld final surface is 

examined in accordance with this step. 

37. Install the vent port cover and weld the vent port cover to the shield lid. 

38. Prepare the weld and perform a liquid penetrant examination of the vent port cover weld. 

Record the results of the weld examination . 

Note: If the vent port cover weld is completed in a single pass, the weld final surface is 

examined in accordance with this step. 

39. Remove weld machine and supplemental shield plate. 

40. Install leak test cover and attach helium Mass Spectrometer Leak Detector (MSLD) and 

vacuum pump. Evacuate leak test cover volume to :S 2mm and perform helium leak test of 

shield lid welds to verify helium leakage of :S 8 x 1 o-s cm3/sec at the test sensitivity of :S 4 x 

1 o-s cm3/sec. 

41. Vent and remove leak test cover and helium MSLD. 

42. Attach a three-legged sling to the structural lid using the swivel hoist rings. 

Note: Verify that the structural lid is stamped, or otherwise marked, to provide traceability 

of the canister contents. Verify that the structural lid weld spacer ring is in place on 

the structural lid. 

43. Using the site approved crane, install the structural lid in the top of the canister. Verify that 

the structural lid is approximately centered in the canister shell. Verify that the gap in the 

spacer ring is not aligned with the shield lid alignment key. Remove the lifting sling and the 

hoist rings. 

44. Install the automated welding equipment on the structural lid. 

45. Complete the root weld pass joining the structural lid to the canister shell. 
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46. Prepare the weld and perform a liquid penetrant examination of the weld root pass and record 
the results of the weld examination. 

47. Complete the remainder of the weld, performing NDE (progressive liquid penetrant or 
ultrasonic testing) examination. Record the results of each weld examination. 

48. Remove the welding equipment. 
49. Prepare the weld and perform an ultrasonic inspection of the weld, ifrequired, then perform a 

liquid penetrant examination of the final weld pass. Record the results of the weld 
examinations. 

50. Perform a smear survey of the accessible area at the top of the canister to ensure that the 
surface contamination is less than the limits established by Technical Specification LCO 
3.2.1. 

51. Install the transfer cask retaining ring. 

52. Decontaminate the external surface of the transfer cask. 

8.1.1.2 Loading and Closing the CY-MPC Transportable Storage Canister 

1. Visually inspect the basket fuel tubes to ensure they are unobstructed and free of debris. 
Ensure that the welding zones on the canister, shield and structural lids, and the port covers 
are prepared for welding. Ensure transfer cask door lock bolts/lock pins are installed and 
secure. 

2. Flood the canister with clean water until the water is about 4 inches from the top of the 
canister. 

Note: Do not fill the canister completely in order to avoid spilling water during the transfer 
to the spent fuel pool. 

3. Attach a clean water line(s) to the transfer cask. Install threaded pipe plugs on unused 
fill/drain lines on the transfer cask. 

4. If it is not already attached, attach the transfer cask lifting yoke to the cask handling crane, 
and engage the transfer cask lifting trunnions. 

Note: The minimum external ambient air temperature must be verified to be higher than 0°F 
prior to lifting, in accordance with Appendix B, Section B3.4(8). 

5. Raise the transfer cask and move it over the pool, following the prescribed travel path. If 
not already installed, attach clean water line(s) to the transfer cask. 

6. Lower the transfer cask to the pool surface and turn on the clean or filtered water line to 
flood the annulus between the transfer cask and canister. 

7. Lower the transfer cask as the annulus fills with clean water until the top of the cask is 
approximately I to 4 inches above the surface and hold that position until clean water fills 
the remainder of the canister and overflows through the upper fill lines or annulus of the 
transfer cask. Then lower the transfer cask to the bottom of the pool cask loading area. 
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31. Verify that no water remains in the canister by holding the vacuum for IO minutes. If 
water is present in the cavity, the pressure will rise as the water vaporizes. Continue the 

vacuum/hold cycle until the conditions ofLCO 3.1.2 are met. 

32. Evacuate the canister to ~ 3 mm of mercury and backfill the canister cavity with helium, 

having a minimum purity of 99 .9%, to a pressure of one atmosphere. 

33. Restart the vacuum equipment and evacuate the canister to~ 3 mm of mercury. 

34. Backfill the canister cavity with helium having a minimum purity of 99.9% to a pressure of 

one atmosphere (+I, -0 psig). 

35. 

36. 

37. 

38. 

39. 

40. 

Note: Canister vacuum and helium backfill pressure must conform to the requirements of 

LCO 3.1.3. 

Note: Step 34 through Step 19 of the concrete cask loading procedure (Section 8.1.2) must 

be completed within 25 days in accordance with LCO 3 .1.4. 

Disconnect the vacuum and helium supply lines from the vent and drain ports. Dry any 

residual water that may be present in the vent and drain port cavities. 

Install the vent and drain port covers. 

Weld the drain port cover to the shield lid. 

Prepare the weld and perform a liquid penetrant examination of the root pass. Record the 

results of the weld examination . 

Note: If the drain port cover weld is completed in a single pass, the weld final surface is 

examined in accordance with this step. 

Weld the vent port cover to the shield lid. 

Prepare the weld and perform a liquid penetrant examination of the root pass. Record the 

results. 

Note: If the vent port cover weld is completed in a single pass, the weld final surface is 

examined in accordance with this step. 

41. Remove any supplemental shielding used during shield lid closure activities. 

42. Install the helium leak test fixture. 

43. Attach the vacuum line and leak detector to the leak test fixture fitting . 
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44. Operate the vacuum system to establish a vacuum in the leak test fixture. 

45. Operate the helium leak detector to verify that there is no indication of a helium leak 

exceeding 2 x 10-7 cm3/second (helium) in accordance with the requirements ofLCO 3.1.5. 

46. Release the vacuum and disconnect the vacuum and leak detector line from the fixture. 

4 7. Remove the leak test fixture. 

48. Attach a three-legged sling to the structural lid using the swivel hoist rings. 

Caution: Ensure that the hoist rings are fully seated against the structural lid. Torque the 

hoist rings in accordance with Table 8.1-2. Verify that the structural lid weld 

spacer ring is in place on the structural lid. 

Note: Verify that the structural lid is stamped, or otherwise marked, to provide traceability 

of the canister contents. 

49. Using the cask handling or the auxiliary crane, install the structural lid in the top of the 

canister. Verify that the structural lid is even with or slightly above the canister shell and is 

approximately centered in the canister shell. Verify that the gap in the spacer ring is not 

aligned with the shield lid alignment key. Remove the lifting sling and the hoist rings. 

50. Install the automated welding equipment on the structural lid. 

51. Operate the welding equipment to complete the root weld pass joining the structural lid to 

the canister shell, following approved procedures. 

52. Prepare the weld and perform a liquid penetrant examination of the weld root pass and 

record the results of the weld examination. 

53. Complete the remainder of the weld, examining the weld at 3/8-inch intervals and the final 

weld surface using the liquid penetrant method. Record the results of each intermediate 

examination. 

Note: If ultrasonic testing of the weld is used, testing is performed after the weld is 

completed. 

54. Remove the welding equipment. 

55. Perform a smear survey of the accessible area at the top of the canister to ensure that the 

surface contamination is less than the limits established for the site. Smear survey results 

shall meet the requirements ofLCO 3.2.1. 

56. Install the transfer cask retaining ring. Torque bolts as required by Table 8.1-2. 

57. Decontaminate the external surface of the transfer cask to the limits established for the site. 

8.1.2 Loading the Vertical Concrete Cask 

This section of the loading procedure assumes that the vertical concrete cask (concrete cask) is 

located on the bed of a heavy-haul trailer, or on the floor of the work area, under the site 
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50. Open gas supply valve and start suction pump, if used, and drain water from the TSC until 

water ceases to flow out of the drain line. Close gas supply valve and stop suction pump. 

51. At the option of the user, disconnect suction pump, close discharge line isolation valve, and 

open helium gas supply line. Pressurize TSC to approximately 10 psig and open discharge 

line isolation valve to blow down the TSC. Repeat blow down operations until no significant 

water flows out of the drain line. 

52. Disconnect the drain line and gas supply line from the drain and vent port quick-disconnects. 

53. Dry the TSC cavity using vacuum drying methods as follows. 

Note: The low maximum decay heat load of the MPC-LACBWR system precludes the need 

to monitor total vacuum drying times (LCO 3.1.1 provides for unlimited vacuum 

drying time) in order to maintain the fuel clad temperatures below 806°F. 

a. Connect the vacuum drying system to the vent and drain port openings. 

b. Operate the vacuum pump until a vapor pressure of < 10 torr is achieved in the 

TSC. The time duration for vacuum drying per LCO 3.1.1 is unlimited. 

c. Isolate the vacuum pump from the TSC and tum off the vacuum pump. Observe 

the vacuum gauge connected to the TSC for an increase in pressure for a minimum 

period of 10 minutes. If the TSC pressure is :::; 10 torr at the end of 10 minutes, the 

TSC is considered dry in accordance with LCO 3.1.2. 

54. Upon satisfactory completion of the dryness verification, continue to evacuate the TSC cavity 

to a pressure of:::; 3 torr. Isolate the vacuum pump and backfill the TSC cavity with 99.995% 

(minimum) pure helium to 15 (+2,-0) psiaperLCO 3.1.3. 

Note: This Step 55 through Step 18 (of the concrete cask loading procedure, Section 8.A.1.2) 

must be completed within 25 days in accordance with LCO 3 .1.4. 

55. Disconnect the vacuum drying helium backfill system from the vent and drain openings. Note 

the time the helium backfill is completed. 

56. Install and weld the inner port cover on the drain port opening . 
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Note: At the option of the user, the port cavity may be backfilled with helium during 

placement of the weld (see steps 56 and 57) to establish a trace gas for the step 59 leak test of 

the inner port cover welds. 

58. Perform visual and PT examinations of the final surface of the port cover welds and record the 

results. 

59. Perform helium leak test on each of the inner port cover welds to verify the absence of helium 

leakage past the inner port cover welds. 

60. Install and weld the outer port cover on the drain port opening. Perform visual and PT 

examinations of the final weld surface and record the results. 

61. Install and weld the outer port cover on the vent port opening. Perform visual and PT 

examinations of the final weld surface and record the results. 

62. Remove the weld machine and supplemental shielding if used. 

63. Install the transfer cask retaining ring. 

64. Install the six swivel hoist rings into the six threaded holes in the closure lid and torque the 

hoist rings to the value specified in Table 8.A.1-2. 

65. Complete final decontamination of the transfer cask exterior surfaces. Perform final TSC 

canister exterior surface contamination surveys in accordance with LCO 3.2.1. 

66. Proceed to Section 8.A.1.2. 

8.A.1.2 Transferring the TSC to the Concrete Cask 

This loading procedure section assumes that the concrete cask is located on the bed of a heavy

haul trailer sitting on a deflated air pad set under the site-approved crane, the concrete cask lid is 

not in place and the bottom pedestal plate cover is installed. The hydraulic jacks of the trailer are 

extended, as appropriate. 

1. Using a site-approved crane, place the transfer adapter on the top of the concrete cask. 

2. Align the transfer adapter to the concrete cask, and at the option of the user, bolt the adapter 
to the concrete cask using four (4) socket head cap screws. 

3. Connect the hydraulic actuation system to the transfer adapter and verify that the shield door 
connectors on the adapter plate are in the fully extended position. 

4. If not already completed, attach the transfer cask lifting yoke to the site-approved crane. 
Verify that the transfer cask retaining ring is installed. 
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The NAC-MPC storage system is provided in three configurations. The Yankee-MPC designed 

for the safe storage of Yankee Class spent fuel, the CY-MPC designed for the safe storage of 

Connecticut Yankee spent fuel, and the MPC-LACBWR designed for the safe storage of 

Dairyland Power Cooperative La Crosse Boiling Water Reactor (LACBWR) spent fuel. These 

three configurations of the NAC-MPC differ in principal dimensions and basket design to 

accommodate the respective fuel designs and characteristics. 

The acceptance tests and maintenance program for the Yankee-MPC and the CY-MPC are 

addressed in the main body of Chapter 9. The acceptance tests and maintenance program for 

MPC-LACBWR are presented in Appendix 9.A. 

The acceptance criteria and the maintenance program for the NAC-MPC Storage System primary 

components - the vertical concrete cask (storage cask), transfer cask and the transportable 

storage canister ( canister) - described in this chapter are applicable to both configurations. The 

design of the NAC-MPC system requires shop fabrication of the canister shell with the bottom 

plate, the shield and structural lids for the canister, and the basket that holds the spent fuel. The 

storage cask consists of reinforced concrete placed around steel components that are integral to 

the performance of the storage cask. These steel components include: a liner that forms the 

central cavity of the storage cask, a set of air outlet passage-ways that allow cooling to the stored 

canister, a shield plug, a steel closure lid, and a steel base. The base includes the air inlets and 

associated pathways, it provides a pedestal upon which the canister rests, and it provides a 

structural support for raising the storage cask. The steel components are shop fabricated. The 

reinforcing steel will be fabricated in accordance with ACI 318-95. The storage cask 

construction will include the erection of the cask liner onto the steel base. The concrete is placed 

around the liner after the reinforcing steel has been properly erected. 

As described in Chapter 8, the storage cask is designed to be lifted using hydraulic jacks and 

moved using air pads under the base. It does not have lifting trunnions or lugs .. 
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The acceptance tests ensure that the storage cask and canister are fabricated, assembled, 
inspected and tested in accordance with the requirements of this Final Safety Analysis Report 
(FSAR) and the license drawings. 

9.1.1 Visual and Nondestructive Examination Inspections 

The acceptance test program establishes a set of visual inspections and nondestructive 

examination or test requirements for the fabrication and assembly of the storage cask and 
canister. Satisfactory results for these inspections, examinations and tests demonstrate that the 

components comply with the requirements of the FSAR and the license drawings, and the initial 

operation of the storage system complies with regulatory requirements. 

A fit-up test of the canister and its components is performed during the acceptance inspection. 
The fit-up test demonstrates that the canister, basket, shield lid and structural lid can be properly 

assembled during fuel loading and canister closure operations . 

A visual inspection is performed on all materials and welds used for storage cask, canister and 

basket fabrication. The visual inspection applies to finished surfaces of the components. All 
welds (shop and field installed) are visually inspected for defects prior to the nondestructive 
examinations that are specified. The welding of the canister is performed in accordance with 
ASME Code, Section III, Subsection NB-4000, except as described in Section 7.1.3 and Table 
B3-1 of the Certificate of Compliance. 

The visual inspections of the canister welds are performed in accordance with the ASME Code 
Section V, Article 9. Acceptance criteria for the visual examinations of the canister welds are in 

accordance with ASME Code Section III, NB-4424, NB-4426 and NB-4427. Required weld 

repairs on the canister are performed in accordance with ASME Code Section III, NB-4450, and 

are reexamined in accordance with the original acceptance criteria. 

The visual inspection of the storage cask steel component welds, including field welds, will be 
performed in accordance with ASME Code Section VIII, Division I, UW-35 and UW-36 or 
ANSI/ A WS D 1.1, Table 6.1. Weld procedures and welder qualifications shall be in accordance 
with ANSI/AWS DI .I, Section 5, or ASME Code Section IX . 
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Fabrication of the spent fuel basket assemblies, the Yankee-MPC damaged fuel can, the CY

MPC reconfigured fuel assembly and the CY-MPC damaged fuel can is performed in accordance 

with ASME Code Section III, NG-4000. Visual examination of the welds is performed per the 

requirements of ASME Code Section V, Article 9. Acceptance criteria for the visual 

examination of the basket assembly welds are that of ASME Code Section III, Subsection NG-

5360. Any required weld repairs are performed in accordance with ASME Code Section III, NG-

4450 and are re-examined in accordance with the original acceptance criteria. 

Qualified personnel perform all visual inspections according to written and approved procedures. 

The results of all visual weld inspections are recorded. 

9.1.1.1 Nondestructive Weld Examination 

All of the welds of the canister assembly are nondestructively examined in addition to the visual 

examination previously described. In accordance with the ASME Code Section III, Subsection 

NB, requirements for confinement vessels, the canister shell welds are volumetrically examined 

by radiography (RT) in accordance with the ASME Code Section V, Article 2, with acceptance 

criteria in accordance with ASME Code Section III, NB-5320. The weld that joins the bottom 

plate to the canister shell is ultrasonically (UT) examined per ASME Code Section V, Article 5, 

with acceptance criteria in accordance with ASME Code Section III, NB-5330. The finished 

surface of the canister shell and bottom plate welds are liquid penetrant examined in accordance 

with ASME Code Section V, Article 6, with acceptance in accordance with ASME Code Section 

III, NB-5350. The shield lid to canister shell weld and the structural lid to shell weld, as well as 

the vent and drain port covers to shield lid welds, are field welds that are performed after the 

canister is loaded. The root and final passes of the shield lid to canister shell weld are liquid 

penetrant (PT) examined per ASME Code, Section V, Article 6. The acceptance criteria are in 

accordance with ASME Code, Section III, NB-5350. The canister vent port cover and drain port 

cover to shield lid welds are liquid penetrant examined (i.e., root and final surfaces for multipass 

welds or final surface only for welds completed in a single pass), in accordance with ASME 

Code Section V, Article 6. Acceptance criteria are specified in ASME Code Section III, NB-

5350. The canister structural lid to canister shell weld is either: I) ultrasonically (UT) examined 

in accordance with ASME Code Section V, Article 5, with the final weld surface liquid penetrant 

examined in accordance with ASME Code Section V, Article 6; or 2) progressively liquid 

penetrant examined in accordance with the ASME Code Section V, Article 6. Acceptance 

criteria are specified in ASME Code Section III, NB-5330 (ultrasonic) and NB-5350 (liquid 

penetrant). 
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9.2 Maintenance Program 

The NAC-MPC storage system is a passive system. There are no active components or systems 

incorporated in the design. Consequently, there is a minimal amount of maintenance that is 

required over its lifetime. 

The system has no valves, gaskets, rupture discs or seals, and there are no accessible 

penetrations. Consequently, there is no maintenance associated with these types of features. 

The routine thermal performance surveillance requirements for a loaded NAC-MPC system are 

described in the Technical Specifications of Appendix A, LCO 3.1.6 of the Certificate of 

Compliance. 

The continuing operability of the concrete cask is verified on a 24-hour frequency by completion 

of SR 3.1.6.1, which allows verification by visual inspection of the inlet and outlet vents for 

blockage, or verification by measurement of the air temperature difference between ambient and 

outlet average. If the operable status of the concrete cask is reduced, the concrete cask will be 

returned to an operable status as specified in LCO 3.1.6 . 

An annual inspection of the vertical concrete cask exterior is required, and includes: 

• Visual inspection of concrete surfaces for chipping, spalling or other surface defects. Any 

defects larger than one inch in diameter (or width) and deeper than one inch shall be 

regrouted, according to the grout manufacturer's recommendations. 

• Reapplication of corrosion-inhibiting ( external) coatings on accessible surfaces. 

After the approval of the 40-year CoC renewal term General Licensees will adopt the aging 

management programs (AMPs) as described in Chapter 14 for their sites POE. AMP-4 "Aging 

Management Program for NAC Reinforced Vertical Concrete Cask (VCC) Structures" in Table 

14.3-7, requires inspections of structures to be conducted at least once every 5 years and will be 

performed instead of the annual VCC inspections noted above . 
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This section presents the maintenance requitements for the MPC-LACBWR system and the 

transfer cask. 

9.A.3.1 MPC-LACBWR System Maintenance 

The MPC-LACBWR system is a passive system. No active components or systems are 

incorporated in the design. Consequently, only a minimal amount of maintenance is required 

over its lifetime. 

The MPC-LACBWR system has no valves, gaskets, rupture discs, seals, or accessible 

penetrations. Consequently, there is no maintenance associated with these types of features. 

Annually, or on a frequency established by the user based on the environmental conditions at the 

ISFSI (i.e., higher inspection frequency may be appropriate at ISFSis exposed to marine 

environments, lower frequency for sites located in dry environments, etc.), a program of visual 

inspections and maintenance of the loaded MPC-LACBWR systems in service shall be 

implemented. The concrete cask(s) shall be inspected as described herein . 

• Visually inspect exterior concrete surfaces for chipping, spalling or other defects. Minor 

surface defects (i.e., approximately one cubic inch) shall be repaired by cleaning and 

re grouting. 

• Visually inspect accessible exterior coated carbon steel surfaces for loss of coating, 

corrosion or other damage. The repair of corroded surfaces or surfaces missing coating 

materials shall be done by cleaning the areas and reapplying corrosion-inhibiting 

coatings in accordance with the coating manufacturer's recommendations. Exterior 

surface coatings authorized for use on the exposed carbon steel surfaces of concrete cask 

are not limited to those defined in Chapter 3 of the MPC FSAR or specified on the 

original design drawings. The user shall select coating appropriate to the ability to clean 

and recoat the affected surface areas. 

• Visually inspect the installed lid bolts for presence of external corrosion. Excessively 

corroded, or missing, bolting shall be replaced with approved spare parts. 

• Visually inspect the inlet and outlet vents to verify they are unobstructed. Remove 

obstructions, as necessary, to clear the vents. 

• Significant damage or defects identified during the visual inspections that exceed routine 

maintenance shall be processed as nonconforming items . 
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The schedule, results and corrective actions taken during the performance of the MPC
LACBWR system inspection and maintenance program shall be documented and retained as part 
of the system maintenance program. 

After the approval of the 40-year CoC renewal term General Licensees will adopt the aging 
management programs (AMPs) as described in Chapter 14 for their sites Period of Extended 
Operations (POE). AMP-4 "Aging Management Program for NAC Reinforced Vertical 

Concrete Cask (VCC) Structures" in Table 14.3-7, and AMP-3 "Aging Management Program for 
External Vertical Concrete Cask (VCC) - Metallic Components Monitoring" in Table 14.3-6, 

requires inspections of structures to be conducted at least once every 5 years and will be 

performed instead of the annual VCC inspections noted above. 

9.A.3.2 Transfer Cask Maintenance 

The transfer cask trunnions and shield door assemblies shall be visually inspected for gross 
damage and proper function prior to each use. 

Annually ( or a period not exceeding 14 months), an inspection and testing program shall be 

performed on the transfer cask in accordance with the requirements of ANSI Nl 4.6. The 
following actions or alternatives shall be performed: 

• Visually inspect the lifting trunnions, shield doors and shield door rails for permanent 
deformation and cracking. Carbon steel-coated surfaces will be inspected for chipped, 

cracked or missing areas of coating, and repaired by reapplication of the approved 

coating(s) in accordance with the coating manufacturer's recommendations. 

• In addition, one of the following testing/inspection methods shall be completed. 

• Perform a load test equal to or greater than 300% of the maximum service load and a 
post-test visual inspection of major load-bearing welds and critical components for 

defects, weld cracking, material displacement or permanent deformation; or 

• If surface cleanliness and conditions permit, perform a dimensional and visual inspection 
of load-bearing components, and a nondestructive examination of major load-bearing 

welds. 

The annual examination and testing program may be deferred during periods of nonuse of the 
transfer cask, provided that the transfer cask examination or testing program is performed prior 
to the next use of the transfer cask. The inspection results and corrective actions taken as part of 
the maintenance program shall be documented and retained as part of the system maintenance 
program. 
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After the approval of the 40-year CoC renewal term General Licensees will adopt the aging 

management programs (AMPs) as described in Chapter 14 for their sites POE. AMP-5 "Aging 

Management Program for Transfer Casks (TFR) and Transfer Adapters" in Table 14.3-8, 

requires inspections to be conducted at least once every 5 years. If a NAC TFR/Transfer Adapter is 

used less frequently than once every 5 years, inspections will be conducted within 1 year prior to 

returning the TFR/Transfer Adapter to service. This inspection frequency will be used instead of 

the annual inspections noted above . 
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The description of the radiation shielding design is provided in Chapter 5.0. The design basis 

radiation exposure rates are summarized in this section and in Chapter 2.0. The principal 

radiation protection design features are the shielding necessary to meet the design objectives, the 

placement of penetrations near the edge of the canister shield lid to reduce operator exposure and 

handling time, and the use of shaped supplemental shielding for work on and around the shield 

and structural lids. This supplemental shielding reduces operator dose rates during the welding, 

inspection, draining, drying and backfilling operations that seal the canister. An optional 

supplemental shielding fixture, shown in Drawing 455-913, may be installed in the air inlets to 

reduce the radiation dose rate at the base of the YR-MPC vertical concrete cask. 

Radiation exposure rates at various work locations were determined for the principal NAC-MPC 

operational steps. For the Yankee-MPC configuration, these exposure rates were determined 

using a combination of the SASl and SKYSHINE-III computer codes. For the CY-MPC 

configuration, the exposure rates were determined using a combination of the MCBEND and 

SKYSHINE-III computer codes. The use of SASl and MCBEND are described in Chapter 5.0. 

The SKYSHINE-III code is discussed in Section 10.4. The dose rates decrease with time as the 

fuel cools . 

10.2.1 Design Basis for Normal Storage Conditions 

The radiation protection design basis for the NAC-MPC storage cask is derived from 10 CFR 72 

and the applicable ALARA guidelines. The design basis surface dose rates and the calculated 

one meter dose rates are shown below. 

Yankee-MPC Design Basis Surface I Meter 

Concrete Storage Average Average Maximum 

Cask Surface Dose Rate Dose Rate Dose Rate 

(mrem/hr) (mrem/hr) (mrem/hr) 

Side wall 50 35.7 21.2 

Air inlet/air outlet 200 168 27.5 

Top lid 55 34.9 13.2 

Air inlet dose rates are based on the use of the supplemental shielding in the air inlets. Design 

basis source terms require the use of the inlet shields to remain below the technical specification 

limits. Listed values are the average of air inlet and outlet results . 
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The calculated dose rates at these, and at other dose points, are also reported in Sections 5 .1 and 
5.4. 

Activities associated with closing the canister, including welding of the shield and structural lids, 
draining, drying, backfilling and testing, will employ temporary shielding to minimize personnel 
dose in the performance of those tasks. 

10.2.2 Design Basis for Accident Conditions 

Damage to the NAC-MPC cask after a design basis accident will not result in a radiation 

exposure at the controlled area boundary in excess of 5 rem to the whole body or any organ, 

including skin. The high energy missile impact is estimated to reduce the concrete shielding 

thickness, locally at the point of impact, by 6 inches. This reduction in shielding results in a 

calculated dose rate of 314 mrem/hr at one meter for the Yankee-MPC. For the CY-MPC, the 

local surface dose rate for the accident condition is approximately 1000 mrem/hr as shown in 

Section 11.2.13.3. There are no other design basis accident conditions that result in a greater 

estimated loss of shielding. 

Two hypothetical accident events that evaluate storage cask tip over and the rupture of 100% of 

the fuel rods are considered in Chapter 11. There are no design basis events that result in the tip 

over of the NAC-MPC storage cask or the release of any radioactive material from the canister. 
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ENCLOSURE 4 

Appendix C - Updated Safety Analysis Report Supplement and Changes 

C3.0 NEW UFSAR CHAPTER 

The following text will be integrated into the UFSAR Chapter 14 to document aging management 
programs credited in the license renewal review, and TLAAs evaluated to demonstrate 
acceptability during the period of extended operation . 
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The Aging Management Review (AMR) of the NAC-MPC Storage System contained in the 

application for initial Certificate of Compliance (CoC) renewal provides an assessment of aging 

effects that could adversely affect the ability of the in-scope Structures, Systems and Components 

(SSCs) to perform their intended functions for the period of extended operation. The aging effects, 

and the mechanisms that cause them, are evaluated for the materials and storage environments. Those 

subcomponent of the in-scope SSCs have undergone a comprehensive review of known literature, 

industry operating experience (OE), NAC-MPC user OE, maintenance and inspection records. 

Aging effects that could adversely affect the ability of the in-scope SSCs to perform their safety 

function(s) require Aging Management Activities (AMAs) to address potential degradation during 

the period of extended operation. Tables 14.3-1 through Table 14.3-3 summarize those aging effects 

that require AMA, either by Time-Limited Aging Analyses (TLAAs) or an Aging Management 

Programs (AMPs). The TLAAs and AMPs that are credited with managing aging effects during the 

period of extended operation are discussed in Sections 14.2 and 14.3, respectively . 
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14.2 Time-Limited Aging Analysis 

A comprehensive review was conducted of the NAC-MPC design basis documents (e.g., design 

drawings, specifications, calculations, 72.48s, Nonconformance Reports (NCRs), and FSARs) in 

accordance with NUREG-1927, Revision 1 [Ref. 14.6.1] to identify and document any existing 

TLAAs in the original design. 

For a design basis document to be considered a TLAA, all six of the following criteria taken from 

Reference 14.6.1 are required to be met, i.e., answered in the affirmative: 

l. Involves Structures, Systems, and Components (SSCs) important to safety within the 

scope of the CoC renewal. 

2. Considers the effects of aging. 

3. Involves time-limited assumptions defined by the current operating term of twenty (20) 

years. 

4. Was determined to be relevant by NAC in making a safety determination. 
5. Involves conclusions or provides the basis for conclusions related to the capability of 

the SSC to perform its intended function. 
6. Is contained or incorporated by reference in the design basis. 

None of the NAC-MPC System design basis documents reviewed met all six criteria above . 

Therefore, it was concluded that there had been no TLAAs generated in the original NAC-MPC 

design. 

As part of the CoC application for renewal, TLAAs have been prepared and incorporated into the 

NAC-MPC design bases for those in-scope SSCs. The additional TLAAs include: (1) Fatigue 

Evaluation of NAC-MPC System Components for Extended Storage; (2) Corrosion Analysis of 

NAC-MPC Steel Components for Extended Storage; and (3) Aging Analysis for NAC-MPC System 

Neutron Absorber and Neutron Shield Components (Storage/Transfer). Each of the TLAAs prepared 

demonstrates that the TLAA adequately manages the aging effects on intended safety functions for 

the period of extended operation as discussed in the following sections. The complete referenced 

calculations discussed below are included in Appendix B to the NAC-MPC CoC Renewal 

Application [Ref. 14.6.8]. 

14.2.1 Fatigue Evaluation of NAC-MPC and UMS Storage System Components for 

Extended Storage [Ref. 14.6.2] 

The potential fatigue of the NAC-MPC SSCs (e.g., canisters and fuel baskets for YR-MPC, CY

MPC, and MPC-LACBWR systems) were evaluated in a TLAA for service conditions over the period 

of extended operation. The NAC-MPC canisters satisfy all conditions stipulated in NB-3222.4( d)(l) 

through (6), and the fuel baskets satisfy all conditions stipulated in NG-3222.4(d)(l) through (4) for 
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a 60-year service life. Therefore, although the NAC-MPC canisters and fuel baskets do not require 

fatigue analysis for cyclic service for the 60-years of extended storage conditions, a TLAA has been 

prepared documenting why those analyses are not required. 

14.2.2 Time-Limited Aging Analysis (TLAA) for Potential Corrosion of the Steel 

Components in the YANKEE-MPC, CY-MPC AND LACBWR-MPC Storage 

System VCC Assembly for a Service Life of 60-Years [Ref. 14.6.3] 

The TLAA evaluated the general corrosion of NAC-MPC Vertical Concrete Cask (VCC) sheltered 

carbon steel components at a constant rate of 0.003-inch per year over the entire 60-year period of 

extended operation resulting in a total corrosion allowance of 0.18-inch. The total corrosion 

allowance is evaluated for the different VCC steel components and it is determined not to have an 

adverse effect on the ability of the VCC assembly to perform its intended structural, thermal and 

shielding functions. Also, there are no credible aging mechanisms that would affect the VCC steel 

internals to result in significant pitting or crevice corrosion. Therefore, pitting and crevice corrosion 

will have no adverse effects on the ability of the VCC assembly to perform its intended safety 

functions. 

The structural evaluation of the VCC for the bottom lift by hydraulic jacks shows that the maximum 

bearing stress in the concrete and the maximum stresses in the pedestal with corrosion after a 60-year 

service life remain within the allowable stress limits. In addition, the 0.18-inch corrosion allowance 

on the opposite side of the plates to which the Nelson studs are welded will not adversely impact the 

design function of the Nelson studs. Finite element analyses of the VCC pedestals with the maximum 

corrosion at the end of the 60-year service period show that the maximum stress intensities in the 

base and ring remain well below the allowable stress limits. The margins of safety in the base and 

ring for the bottom lift with hydraulic jacks, with the maximum corrosion at the end of the 60-year 

service life, are> 10 and 3.05, respectively. 

The structural evaluation of the NAC-MPC VCC for dead load, live load, flood, tornado wind, and 

seismic loading did not take any structural credit for the VCC steel liner, and therefore, it is concluded 

that any reduction in the VCC liner thickness resulting from corrosion does not change the results of 

the VCC analysis for these load conditions. 

The structural evaluation for thermal loading concludes that a reduction of the NAC-MPC VCC steel 

liner thickness due to corrosion would result in a negligible change in the thermal stresses in the 

concrete and rebar. For the steel liner, the thermal stress is reduced due to corrosion since the 

reduction of the liner thickness will result in a smaller through-wall thermal gradient. Note that this 

reduction of the thermal gradient is greatly overshadowed by the reduction of the thermal gradient 

due to decay of the canister heat loads over the 60-year extended service period. 

14-2 

• 

• 

• 



• 

• 

• 

NAC-MPC FSAR 
Docket No. 72-1025 

December 2019 
Revision 19A 

The analysis of local damage to the NAC-MPC VCC concrete shell due to tornado missile impacts 

did not take any structural credit for the VCC steel liner, and therefore, it is concluded that any 

reduction in the VCC liner thickness resulting from corrosion does not change the results of the VCC 

analysis for tornado missile impact. The structural evaluation of the VCC assembly for strength 

required to prevent perforation by the design-basis armor piercing tornado generated missile shows 

that the corroded lid thickness of 1.14 inches after 60-years remains sufficient to prevent missile 

perforation. 

The structural evaluation of the NAC-MPC VCC assembly for the 6-inch drop includes an evaluation 

of the concrete shell and the pedestal. The evaluation of the concrete shell did not take any structural 

credit for the VCC steel liner, and therefore, it is concluded that any reduction in the VCC liner 

thickness resulting from corrosion does not change the results of the VCC concrete shell for this load 

conditions. The evaluation of the pedestal concluded that the maximum deformation of the pedestal 

due to the drop will increase to 0.69-inch, resulting in a 14% reduction of the air inlet cross-section 

area, which is bounded by the half inlets blocked condition. Furthermore, it is concluded that the 

weldment plate (and canister) will not "bottom-out" and, therefore, the canister acceleration loads 

will be lower than those for calculated based on the nominal plate thicknesses. 

The structural evaluation of the NAC-MPC VCC assembly for the tip-over concluded that general 

corrosion of the steel inner shell will reduce the overall beam-bending and ring-bending stiffness of 

the VCC, which will slightly reduce the acceleration loads that are imparted to the canister and basket 

components. 

The thermal analysis concludes that corrosion of the steel plates that line the VCC air passage will 

improve the surface properties with respect to thermal performance, but the expansion of the rust 

layer into the air passage could reduce the air flow cross section by up to 10%. The net effect of the 

corrosion of the steel surfaces that line the air passage on the thermal performance of the system is 

insignificant. 

The NAC-MPC VCC shielding analysis concludes that the reduction in gamma shielding resulting 

from loss of steel due to corrosion over the extended storage period is more than offset by the decay 

of the source over the same timeframe. 

14.2.3 Aging Analysis for MPC-UMS Neutron Absorber and Neutron Shield 

Components (Storage/Transfer) [Ref. 14.6.4] 

NAC-MPC system was evaluated for: 

• Depletion of the neutron absorber Boron-IO (B-10) content in the basket: 
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o Considering the extremely conservative assumption of all neutrons emitted by the 
design basis fuel being absorbed in the neutron absorber sheets, the service life is well 
over 60-years. 

o A bounding depletion fraction was estimated at lx10-9 per year. At 60-years <1 % of 
the B-10 in the absorber sheets will be depleted. 

o There is no impact on the criticality safety of the system from such a small depletion 
percentage ( only 75% of the minimum B-10 content is credited in the criticality 
analysis). 

o . In a dry storage system, the neutron flux is primarily composed of non-thermal 
neutrons which will not deplete the neutron absorber (B-10 has primarily a thermal 
neutron absorption cross section). 

• Depletion of the neutron absorber B-10 in the NA C-MPC system radiation shield 
components: 

o Considering the fluxes produced by design basis neutron sources emitted by the 
design basis fuel assembly, the service life in the context of boron depletion of all 
neutron shield components in the VCC and transfer cask is well over 60-years. 

o At 60-years <1 % of the B-10 in the neutron shield will be depleted in the most 
limiting neutron shield component (UMS transfer cask bottom/door transfer). 

• Radiation embrittlement in the cask radiation shield components: 
o Embrittlement is not a concern for the cask neutron shield components as they are 

captured within shells and do not perform a structural function. 
o Total gamma and neutron fluxes will not significantly impact system performance 

over a 60-year design life. 
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14.3 Aging Management Programs 

Aging effects that could result in loss of in-scope SSCs intended function(s) are managed using AMPs 

during the period of extended storage. The aging effects that require management are summarized 

in Tables 14.3-1 through 14.3-3. NAC determined for the period of extended operation there no 

aging effects that require aging management activity for Low Burn-up (LBU) spent fuel assemblies. 

There were aging effects to be considered for systems loaded with High Burn-up (HBU) spent fuel 

assemblies, however, NAC-MPC systems were not loaded with and are not authorized by the CoC to 

load HBU spent fuel assemblies. Therefore, tables for aging management activity results, either 

TLAAs or AMPs for spent fuel assemblies are not included in this section. Many aging effects are 

adequately addressed during the period of extended operation by a TLAA as discussed in Section 

14.2. AMPs are used to manage those aging effects that are not addressed by a TLAA. The AMPs 

that manage aging effects on each of the NAC-MPC System in-scope SSCs include the following: 

1. AMP 1 - Aging Management Program for Localized Corrosion and Stress Corrosion 

Cracking (SCC) of Welded Stainless-Steel Transportable Storage Canisters (TS Cs) 

2. AMP 2-Aging Management Program for Internal Vertical Concrete Cask (VCC) -

Metallic Components Monitoring 

3. AMP 3 -Aging Management Program for External Vertical Concrete Cask (VCC) -

Metallic Components Monitoring 

4. AMP 4-Aging Management Program for Reinforced Vertical Concrete Cask (VCC) 

Structures - Concrete Monitoring 

5. AMP 5 - Aging Management Program for Transfer Casks (TFRs) and Transfer 

Adapters 

The AMPs for the NAC-MPC Systems are provided in Tables 14.3-4 through 14.3-8 . 
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Table 14.3-1 Aging Management Activity Results - NAC-MPC Transportable Storage Canister (TSC) and Fuel Basket (FB) 
,,:·· ···_, .. 

.. Subcomp.onent 

Shell 

Bottom 

Shield Lid (CY and YR 
MPC only) 

Structural Lid (CY and 
YR) I Closure Lid 

(LACBWR) 

Port Cover (CY and YR 
MPC only) 

Closure Ring (MPC
LACBWR only) 

• 

Stainless Steel 

Stainless Steel (Welded) 

Stainless Steel 

Stainless Steel (Welded) 

Stainless Steel 

Stainless Steel (Welded) 

Stainless Steel 

Stainless Steel (Welded) 

Stainless Steel 

Stainless Steel 

Stainless Steel (Welded) 

,, : ·<storag'(Pfu~ratiQn:;;,;'' 
''. .. Environment <2>,;~;:.; · 

SH 

SH 

SH 

SH 

FE 

FE 

SH 

SH 

FE 

FE 

SH 

SH 

14.4-2 

• 

Pitting and Crevice 
Corrosion 

Fatigue 

Stress Corrosion 
Cracking 

Fatigue 

Pitting and Crevice 
Corrosion 

Stress Corrosion 
Cracking 

Fatigue 

Fatigue 

Pitting and Crevice 
Corrosion 

Fatigue 

Stress Corrosion 
Cracking 

Fatigue 

Fatigue 

Pitting and Crevice 
Corrosion 

Fatigue 

Stress Corrosion 
Cracking 

,:;,,. ' ,·· Yi.' 
Aging, Effect;:?, 

Loss of Material 
(precursor to SCC) 

Cracking 

Cracking 

Cracking 

Loss of Material 
( precursor to SCC) 

Cracking 

Cracking 

Cracking 

Loss of Material 
(precursor to SCC) 

Cracking 

Cracking 

Cracking 

Cracking 

Loss of Material 
(precursor to SCC) 

Cracking 

Cracking 

'.:;, A'.ging Mah'agemenp, 
. :A.ctivitiesRequirerl' 
TSC Localized Corrosion 

and sec AMP 

TLAA per Design Code 

TSC Localized Corrosion 
and SCCAMP 

TLAA per Design Code 

TSC Localized Corrosion 
and SCCAMP 

TSC Localized Corrosion 
and SCC AMP 

TLAA per Design Code 

TLAA per Design Code 

TSC Localized Corrosion 
and SCC AMP 

TLAA per Design Code 

TSC Localized Corrosion 
and SCC AMP 

TLAA per Design Code 

TLAA per Design Code 

TSC Localized Corrosion 
and SCCAMP 

TLAA oer Design Code 

TSC Localized Corrosion 
and SCCAMP 

• 
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Table 14.3-1 Aging Management Activity Results - NAC-MPC Transportable Storage Canister (TSC) and Fuel Basket (FB) (continued) 

Stainless Steel FE Fatigue Cracking TLAA per Design Code 

Pitting and Crevice Loss of Material 
TSC Localized 

Corrosion and SCC 
Stainless Steel SH Corrosion (precursor to SCC) 

AMP 
Outer Port Cover 

Fati ue Crackin (MPC-LACBWR only) 
TSC Localized Stress Corrosion Stainless Steel (Welded) SH 

Cracking 
Cracking Corrosion and SCC 

AMP 
Shield Lid Support Ring 

(CY and YR)/ 
Stainless Steel HE Fatigue Cracking TLAA per Design Code Lid Support Ring 

MPC-LACBWR) 

PWR I BWR Fuel Tube, Stainless Steel HE Fatigue Cracking TLAA per Design Code Claddin , Flan e 

Neutron Absorber Bora! HE Boron Depletion 
Loss of Criticality 

TLAA Control 
Bottom Fuel Basket 

Stainless Steel HE Fatigue Cracking TLAA per Design Code Weldment 

Top Fuel Basket 
Stainless Steel HE Fatigue Cracking TLAA per Design Code Weldment 

Steel HE Fati ue Crackin TLAA er Desi n Code 
Fuel Basket Support 

Stainless Steel Disk HE Fatigue Cracking TLAA per Design Code (17-4 PH) 

Fuel Basket Tie Rods, 
Stainless Steel HE Fatigue Cracking TLAA per Design Code S acers, and Washers 

Fuel Basket To Nut Stainless Steel HE Crackin TLAA er Desi n Code 
Fuel Basket Flat Washer Stainless Steel HE Crackin TLAA er Desi n Code 
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Table 14.3-1 Aging Management Activity Results - NAC-MPC Transportable Storage Canister (TSC) and Fuel Basket (FB) ( continued) 

DFC Lid Plate and 
Stainless Steel HE Fatigue Cracking TLAA per Design Code 

Bottom Plate 

DFC Bottom and Side 
Stainless Steel HE Fatigue Cracking TLAA per Design Code 

Plates 

DFC Lid Collar and 
Stainless Steel HE Fatigue Cracking TLAA per Design Code u er Side Plates 

DFC Tube Bod Stainless Steel HE Fati ue Crackin TLAA er Desi n Code 

DFC Lift Tee, 
Support Ring and Dowel Stainless Steel HE Fatigue Cracking TLAA per Design Code 

Pin 

Notes 
(I) Materials Legend: Steel (Including various carbon, alloy, high-strength, and low-alloy steels. Also includes galvanized and electroless nickel (EN) 

plated steels); Stainless Steel and Stainless Steel (welded) (including precipitation hardened stainless steel); Aluminum; NSP = Polymer-Based Neutron 
Shielding (e.g., NS-4-FR); NSC = Cement-Based Neutron shielding (e.g., NS3); Bora!= Borated aluminum-based composites; Concrete; and Spent 
Nuclear Fuel. 

• 

(2) Environments Legend: OD= Air-Outdoor/Air-Indoor; SH= Sheltered; E-C = Embedded in Concrete; FE= Fully Encased (Steel); HE= Helium (Inert 
Gas). 
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Table 14.3-2 Aging Management Activity Results - NAC-MPC Vertical Concrete Cask (VCC) 

" : 'ty -"-" ' '}>\Lf\4 ::-,:i/''' \ (~:;,:. ; : ::::,;:; .. ::\:· . \:"": ; 1{' . ''~l9ra~~qpera'.tfoff''' · JF'ii;it0M;~g~~islll1 l .:, •. :!;,;:~ . .. ,,,::,s;,•::•. ' ·'•;:,:,'.:\•••:,n:: ;t.;: Agilig Manag~merit · ' . . Agirtg):ffecf ·· · ··· '' · ~·Subcoilip'onen,£:· . Materiaf<1J 
~/ ':. . .Envfroriinent·<~>: . . .; ', :,>' 0 ;~ • ,,,._ o,,, - Y· Activ.ities Required . 

General Corrosion Loss of Material TLAA 
VCC Liner Shell Steel SH Pitting and Crevice 

Corrosion 
Loss of Material TLAA 

General Corrosion Loss of Material TLAA 
Top Flange and Support 

Steel SH Ring Pitting and Crevice 
Loss of Material TLAA 

Corrosion 

General Corrosion Loss of Material TLAA 
Base Plate Inlet 

Assemblies Steel SH Pitting and Crevice 
Corrosion 

Loss of Material TLAA 

Pitting and Crevice 
Loss of Material TLAA 

Corrosion 

Baffle Weldment and 
Steel SH 

General Corrosion Loss of Material TLAA 
Pedestal Plate 

Internal VCC Metal 
Galvanic Corrosion Loss of Material Components Surface 

Monitoring AMP 

General Corrosion Loss of Material 
Reinforced VCC 
Structures AMP 

Nelson Stud Steel E-C 
Pitting and Crevice 

Loss of Material 
Reinforced VCC 

Corrosion Structures AMP 

General Corrosion Loss of Material TLAA 
Outlet Vent Assemblies Steel SH Pitting and Crevice 

Corrosion 
Loss of Material TLAA 
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Table 14.3-2 Aging Management Activity Results - NAC-MPC Vertical Concrete Cask (VCC) (continued) 

7.f: '·fi • ;: .. · fk:· • • . (f: ' '\//;1,1"" q ,., .... '·\ ;?~!Stoi,'ag~' Op~?ation~.'1 1···· i'"J.~NYS<" "· _z.,-"'.%0::+iii.\\\ \ -::-~,!1i*:' : :lf , ', •::,: (' ,· '''2::'!,;;:d., :,.;:: : '·;,:tr·; , , t:, ·_:t t ·.,-: ~ , ·:t~f\\\· 
. SIJ'.ocomf)oi]ent ·· Mat~11ial pf:;,.::, , . '. . i~1ng·Ni1~har,ism . · Aging ~ffect . . .. · 

' ,,,, ·• ,'-,;,, --. ·.r;; , , ·: -"- , '::;· Eii{fro"nm~nt <2J. "::: 
.)'.;,• -~- ~ < ,·c --~ •. _.;, , , .... " 

VCC Lid 
General Corrosion Loss of Material 

(YR-MPC and CY- OD 
MPC) 

Steel 
Pitting and Crevice 

Loss of Material 
and Corrosion 

VCC Lid Assembly 
General Corrosion Loss of Material (MPC-LACBWR only) 

SH Pitting and Crevice 
Corrosion 

Loss of Material 

General Corrosion Loss of Material 
Steel SH Pitting and Crevice 

Corrosion 
Loss of Material 

Shield Plug Assembly Radiation Embrittlement Cracking 
(YR-MPC and CY-MPC Loss of Fracture 

only) Thermal Aging 
Toughness/Loss of NS-3/NS-4-FR FE (NS-4-FR only) 

Ductilitv 
Boron Depletion Loss of Shielding 
(NS-4-FR only) Effectiveness 

Loss of Concrete/Steel 
Bond 

Loss of Material 

Rebar Steel E-C 
Corrosion of (spalling, scaling) 

Reinforcing Steel 
Cracking 

Loss of Strength 
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'¥gill!{ M~Nagefneiit 
Activities Required 
External VCC Metal 
Components Surface 

Monitoring AMP 
External VCC Metal 
Components Surface 

Monitoring AMP 

TLAA 

TLAA 

TLAA 

TLAA 

TLAA 

TLAA 

TLAA 

Reinforced VCC 
Structures AMP 
Reinforced VCC 
Structures AMP 
Reinforced VCC 
Structures AMP 
Reinforced VCC 
Structures AMP 

• 
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Table 14.3-2 Aging Management Activity Results - NAC-MPC Vertical Concrete Cask (VCC) (continued) 

Concrete Shell 

Inlet Vent Supplemental 
Shield Assemblies or 
Shield Bars (YR and 

LACBWR only) 

Notes: 

Concrete OD 

Steel SH 

Reaction with 
Aggregates 

Salt Scaling 

Aggressive Chemical 
Attack 

Freeze - Thaw (Above 
the Freeze Line) 

Leaching of Calcium 
Hydroxide 

General Corrosion 

Pitting and Crevice 
Corrosion 

Cracking 

Loss of Strength 

Loss of Material 
(Spalling, Scaling) 

Cracking 

Loss of Strength 

Loss of Material 
(Spalling, Scaling) 

Cracking 

Loss of Material 
(Spalling, Scaling) 

Loss of Strength 

Increase in Porosity and 
Permeability 

Reduction of Concrete 
pH (Reducing Corrosion 

Resistance of Steel 
Embedments) 

Loss of Material 

Loss of Material 

• December 2019 
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Reinforced VCC 
Structures AMP 
Reinforced VCC 
Structures AMP 
Reinforced VCC 
Structure AMP 

Reinforced VCC 
Structures AMP 
Reinforced VCC 
Structures AMP 
Reinforced VCC 
Structures AMP 
Reinforced VCC 
Structures AMP 
Reinforced VCC 
Structures AMP 
Reinforced VCC 
Structures AMP 
Reinforced VCC 
Structures AMP 

Reinforced VCC 
Structures AMP 

TLAA 

TLAA 

(1) Materials Legend: Steel (Including various carbon, alloy, high-strength, and low-alloy steels. Also includes galvanized and electroless nickel (EN) 
plated steels); Stainless steel (including precipitation hardened SS); Aluminum; NSP = Polymer-Based Neutron Shielding (e.g., NS-4-FR); NSC = 
Cement-Based Neutron shielding (e.g., NS-3); Bora!= Borated aluminum-based composites; Concrete; and Spent Nuclear Fuel. 

(2) Environments Legend: OD= Air-Outdoor/Air-Indoor; SH= Sheltered; E-C = Embedded in Concrete; FE= Fully Encased (Steel); HE= Helium (Inert 
Gas) 
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Table 14.3-3 Aging Management Review Results - NAC-MPC Transfer Cask (TFR) 
-,;-· :, ' ":~" k":,--. 

. '\' . 
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General Corrosion 

Bottom Plate Steel OD Pitting and Crevice 
Corrosion 

General Corrosion 

Inner Shell Steel OD Pitting and Crevice 
Corrosion 

General Corrosion 
Outer Shell Steel OD Pitting and Crevice 

Corrosion 

General Corrosion 

Trunnion Steel OD 
Pitting and Crevice 

Corrosion 

Wear 

Radiation Embrittlement 

Neutron Shield NSP (NS-4-FR) FE 
Thermal Aging 

Boron Depletion 

General Corrosion 
Top Plate Steel OD Pitting and Crevice 

Corrosion 

General Corrosion 

Door Rail Steel OD 
Pitting and Crevice 

Corrosion 
Wear 
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Loss of Material 

Loss of Material 

Loss of Material 

Loss of Material 

Loss of Material 

Loss of Material 

Loss of Material 

Loss of Material 

Loss of Material 

Cracking 

Loss of Fracture 
Toughness 

Loss of Shielding 
Effectiveness 

Loss of Material 

Loss of Material 

Loss of Material 

Loss of Material 

Loss of Material 

,· ,, 
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Aging Mariagem~nt 
: Activities:Required 
Transfer Cask AMP 

Transfer Cask AMP 

Transfer Cask AMP 

Transfer Cask AMP 

Transfer Cask AMP 

Transfer Cask AMP 

Transfer Cask AMP 

Transfer Cask AMP 

Transfer Cask AMP 

TLAA 

TLAA 

TLAA 

Transfer Cask AMP 

Transfer Cask AMP 

Transfer Cask AMP 

Transfer Cask AMP 

Transfer Cask AMP 

• 
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Table 14.3-3 Aging Management Review Results - NAC-MPC Transfer Cask (TFR) (continued) 

Retaining Ring 

Shield Door Assembly 

Connector 

Strut Bracket 

Transfer Adapter 
Assembly 

Notes: 

Steel OD 

Steel OD 

Steel OD 

Steel OD 

Steel OD 

General Corrosion 
Pitting and Crevice 

Corrosion 
Galvanic Corrosion 
Pitting and Crevice 

Corrosion 
Wear 

General Corrosion 
Pitting and Crevice 

Corrosion 
Wear 

General Corrosion 
Pitting and Crevice 

Corrosion 
Wear 

General Corrosion 
Pitting and Crevice 

Corrosion 
Wear 

General Corrosion 

Loss of Material 

Loss of Material 

Loss of Material 

Loss of Material 

Loss of Material 

Loss of Material 

Loss of Material 

Loss of Material 

Loss of Material 

Loss of Material 

Loss of Material 

Loss of Material 

Loss of Material 

Loss of Material 

Loss of Material 

• December 2019 
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Transfer Cask AMP 

Transfer Cask AMP 

Transfer Cask AMP 

Transfer Cask AMP 

Transfer Cask AMP 

Transfer Cask AMP 

Transfer Cask AMP 

Transfer Cask AMP 

Transfer Cask AMP 

Transfer Cask AMP 

Transfer Cask AMP 

Transfer Cask AMP 

Transfer Cask AMP 

Transfer Cask AMP 

(I) Materials Legend: Steel (Including various carbon, alloy, high-strength, and low-alloy steels. Also includes galvanized and electroless nickel (EN) 
plated steels); Stainless steel (including precipitation hardened SS); Aluminum; NSP = Polymer-Based Neutron Shielding (e.g., NS-4-FR); NSC = 
Cement-Based Neutron shielding ( e.g., NS3); Lead; Bora!= Borated aluminum-based composites (Bora!); Concrete; and SNF = Spent Nuclear Fuel 

(2) Environments Legend: OD= Air-Outdoor/Air-Indoor; SH= Sheltered; E-C = Embedded in Concrete; FE= Fully Encased (Steel); HE= Helium (Inert 
Gas). 
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Table 14.3-4 AMP-I - Aging Management Program for Localized Corrosion and Stress Corrosion Cracking 
(SCC) of Welded Stainless-Steel Transportable Storage Canisters (TSC) 

1. Program 
Scope 

2. Preventive 
Actions 

3. Parameters 
Monitored/ 
Inspected 

4. Detection 
of Aging 
Effects 

Examination of welded stainless-steel dry storage Transportable Storage Canisters 
(TSC) readily accessible (I) external surfaces for localized corrosion and stress 
corrosion cracking (SCC). 

(i) The accessible surfaces of the TSC are defined as those surfaces that can be 
examined using a given examination method without moving the TSC. 

This program is for condition monitoring and does not include preventative actions. 

Parameters monitored and/or inspected include: 
• Visual evidence oflocalized corrosion, including pitting corrosion and crevice 

corrosion, and sec. 
• Size and location oflocalized corrosion and SCC on TSC welds and heat 

affected zones (HAZs) (::S 2 inches [50mm] from weld edge). 
• Appearance and location of discontinuities on the examined TSC surfaces. 

Method or Technique 
Aging effects are detected and characterized by: 
• General visual examination using direct or remote methods of the TSC accessible 

external surfaces for localized corrosion and anomalies. 
• Visual examination by direct or remote means of accessible TSC welds, 

associated HAZs, and known areas of removed temporary attachments and weld 
repairs using qualified VT-3 methods and equipment to identify corrosion 
products that may be indicators of localized corrosion and SCC. 

• Visual examination instrumentation with demonstrated VT-I sizing and depth 
measurement capability may be used when practical to determine the size and 
depth of corrosion within two inches of a through thickness weld, or where a 
welded temporary attachment or weld repair is known to have been located. 

• The extent of coverage shall be maximized subject to the limits of accessibility. 

Sample Size 
For sites conducting a TSC examination there should be a minimum of one TSC 
examined at each site. Preference should be given to the TSC(s) with the greatest 
susceptibility for localized corrosion or SCC. 

Justification for not conducting inspections for localized corrosion or SCC will be 
provided on a case-by-case basis for each ISFSI site where welded TSCs are in use. 

Frequency 
• Baseline inspection at beginning of the period of extended operation 
• Every IO years for TSCs without detection of indications of major corrosion 

degradation or sec 
• Every 5 years for TSCs with detection of major indications of corrosion 

degradation or detection(s) ofSCC 

14.3-10 

• 

• 

• 



---------------------- --

• 

• 

• 

NAC-MPC FSAR 
Docket No. 72-1025 

December 2019 
Revision 19A 

Table 14.3-4 AMP- I - Aging Management Program for Localized Corrosion and Stress Corrosion Cracking 
(SCC) of Welded Stainless-Steel Transportable Storage Canisters (TSC) 

Detection of 
Aging Effects 
( continued) 

5. Monitoring and 
Trending 

6. Acceptance 
Criteria 

Data Collection 
Documentation of the examination of the TSC, location and appearance of deposits, and 
an assessment of the suspect areas where corrosion products and/or SCC were observed 
as described in corrective actions shall be maintained in the licensee's record retention 
system. 

Timing of Inspections 
The baseline inspection shall be performed within I-year after the 20th anniversary of 
the first cask loaded at the ISFSI, or within I-year after the effective date of the CoC 
renewal ifCoC is in period of timely renewal, whichever is later. 

Monitoring and trending methods will: 
• Establish a baseline at the beginning of the period of extended operation for the 

selected TSC. 
• Track and trend on subsequent inspections of the selected TSC: 

o The appearance of the selected TSC, particularly at welds and crevice 
locations documented with images and/or video that will allow comparison 

o Changes to the locations and sizes of any area of localized corrosion or 
sec 

o Changes to the size and number of any rust-colored stains resulting from 
iron contamination of the surface 

6.1. Acceptance Criteria for General Visual Inspection ofTSC Non-Welded and 
Non-HAZ Accessible External Surfaces: 
a. No evidence of cracking of any size 
b. No evidence of general corrosion or pitting corrosion resulting in obvious, 

measurable loss of base metal 
c. No corrosion products having a linear or branching appearance 

6.2. Acceptance Criteria for TSC Welds and HAZ Areas Using VT-3: 
a. If no visual indications of corrosion or SCC are present (i.e. visually clean) 

no additional action is required. 
b. If a corrosion indication meets any of the following, it should be considered 

a major indication and subject to supplemental examinations per 6.4: 
• Cracking of any size 
• Corrosion products having a linear or branching appearance 
• Evidence of pitting corrosion, under deposit corrosion, or etching with 

measurable depth (removal/attack of material by corrosion) 
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Table 14.3-4 AMP-1 -Aging Management Program for Localized Corrosion and Stress Corrosion Cracking 
(SCC) of Welded Stainless-Steel Transportable Storage Canisters (TSC) 

6. Acceptance 
Criteria 
( continued) 

, r,§ 

6.3. A minor indication of corrosion meets any of the following but does not meet any 
of the criteria for a major indication per 6.1 and 6.2.b above: 
• Evidence of water intrusion stained the color of corrosion products 
• Areas of light corrosion that follow a fabrication feature or anomaly (e.g. 

scratch or gouge), such indications are indicative of iron contamination 
• In a 10 cm x 10 cm region, corrosion product is present in less than 25% of 

the canister surf ace 
• Corrosion product greater than 2 mm in diameter 

Minor indications of corrosion within 50 mm (2inch) of a weld can be accepted by 
performing supplemental examinations per 6.4 to confirm that there is no CISCC 
present. Other minor indications are acceptable without supplemental examinations. 

6.4. A supplemental examination of major indications shall be performed: 
a. Examine the condition using VT-3, VT-1 or other interrogative 

nondestructive techniques to further classify the condition and accept if: 
• No evidence of cracking is confirmed. 
• No evidence oflocalized corrosion resulting in obvious loss of base 

metal. 

7. Corrective Actions Inspection results that do not meet the acceptance criteria are addressed under the 
licensee's approved QA program. The QA program will ensure that corrective actions 
are completed within the licensee's Corrective Action Program (CAP). 

8. Confirmation 
Process 

The confirmation and evaluation processes will be commensurate with the licensee's 
approved QA program. The QA program will ensure that the confirmation process 
includes provisions to preclude repetition of significant conditions adverse to quality. 

The confirmation process will describe and/or references procedures to: 
• Determine follow-up actions to verify effective implementation of corrective 

actions 
• Monitor for adverse trends due to recurring or repetitive findings or 

observations 
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Table 14.3-4 AMP-1 - Aging Management Program for Localized Corrosion and Stress Corrosion Cracking 
(SCC) of Welded Stainless-Steel Transportable Storage Canisters (TSC) 

9. Administrative 
Controls 

10. Operating 
Experience 

The administrative controls will be in accordance with the licensee's approved QA 
program approved under 10 CFR Part 72, Subpart G, or 10 CFR Part 50, Appendix 
B, respectively. The QA program ensures that administrative controls include 
provisions that define: 

• instrument calibration and maintenance 
• inspector requirements 
• record retention requirements 
• document control 

The administrative controls describe or reference: 
• methods for reporting results to NRC per 10 CFR 72.75 
• frequency for updating an AMP based on site-specific, design-specific, and 

industrywide operational experience 

During the period of extended operation, each licensee will perform tollgate 
assessments of aggregated Operating Experience (OE) and other information related to 
the aging effects and mechanisms addressed by this AMP to determine if changes to 
the AMP are required to address the current state-of-knowledge . 

Inspection OE for NAC TSC Systems 
Two examinations ofNAC TSCs have occurred to date: 

• In 2016, a TSC containing GTCC waste was inspected at Maine Yankee. The 
TSC did not have any reportable corrosion. It did contain a small grouping of 
embedded iron of no appreciable depth or height. The inspection findings 
included a 3 or 4 rust colored areas on the south side of the GTCC canister 
approximately 12 inches down from the left side of the vent. These 
inspection findings were evaluated in MY Condition Report CR No. 16-129, 
dated 7/14/16. For the 3 or 4 rust colored areas on the canister surface, each 
spot was approximately 1/8 inch in diameter and exhibited no depth. The 
areas are believed to be the result of iron contamination during original 
manufacturing or handling of the canister. The areas were determined to not 
be a concern for continued service of the canister or of affecting the canister's 
safety functions. 

• In 2018, a TSC selected to meet high susceptibility criteria containing spent 
fuel was inspected in accordance with the requirements of this AMP at Maine 
Yankee. It was considered bounding for the NAC fleet ofTSCs in service. 
The inspection of the selected TSC did not have any reportable corrosion or 
SCC as documented in NAC Inspection Report No. 30013-R-01. 
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Table 14.3-5 AMP-2 - Aging Management Program for Internal Vertical Concrete Casks (VCC) 
Metallic Components Monitoring 

1. Scope of 
Program 

2. Preventive 
Actions 

3. Parameters 
Monitored/ 
Inspected 

4. Detection of 
Aging Effects 

Inspection of the accessible (ll internal surfaces of steel components that are sheltered 
within the Vertical Concrete Casks (VCC) and managing the effects of aging. 

Cll The accessible surfaces of the VCC metallic internals are defined as those 
surfaces that can be examined using a given examination method without 
moving the TSC. 

This program is for condition monitoring and does not include preventative actions. 

Parameters to be inspected and/or monitored for VCC coated steel surfaces shall 
include: 

• Visual inspection for localized corrosion resulting in significant loss of base 
metal. 

• VCC lid seal gasket (in cases where VCC lid is removed and if a gasket is 
installed). 

• Lid bolts and lid flange bolt holes (in cases where VCC lid is removed and if a 
gasket is installed). 

Method or Technique 

Aging effects are detected and characterized by: 
• General visual examination using direct or remote methods of the accessible 

VCC internal metallic components for corrosion resulting in significant loss of 
metal, component displacement or degradation, or air passage blockage. 

• The extent of inspection coverage shall be maximized, subject to the limits of 
accessibility. 

Sample Size 
These are opportunist inspections conducted in conjunction with TSC inspections. This 
inspection is performed when the TSC inspection is conducted. 

Frequency 
These are opportunist inspections conducted in conjunction with TSC inspections. This 
inspection is performed when the TSC inspection is conducted. 

Data Collection 
Documentation of the inspections required by this AMP, shall be added to the site 
records system in a retrievable manner. 

Timing 
These are opportunist inspections conducted in conjunction with TSC inspections. This 
inspection is performed when the TSC inspection is conducted. 
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Table 14.3-5 AMP-2 - Aging Management Program for Internal Vertical Concrete Casks (VCC) 
Metallic Components Monitoring (continued) 

5. Monitoring Monitoring and trending methods will be used to: 
and • Establish a baseline at the beginning of the period of extended operation. 
Trending • Track and trend on subsequent inspections of the selected VCC: 

6. Acceptance 
Criteria 

7. Corrective 
Actions 

8 . Confirmation 
Process 

9. Administrative 
Controls 

o The appearance of the internal metallic components of the VCC will be 
documented to allow comparison 

o Changes to the locations and size of any metallic components with 
reportable aging effects 

The acceptance criteria for the visual inspections are: 

• No obvious loss of base metal. 

• No indication of displaced or degraded components. 

• No indications of damaged bolts or bolt holes (in cases where VCC lid is 
removed). 

Results that do not meet the acceptance criteria are addressed under the licensee's 
approved QA program. The QA program ensures that corrective actions are 
completed within the licensee's Corrective Action Program (CAP). 

The confirmation process is commensurate with the licensee's QA program. The QA 
program ensures that the confirmation process includes provisions to preclude 
repetition of significant conditions adverse to quality. 

The confirmation process will describe and/or references procedures to: 
• Determine follow-up actions to verify effective implementation of corrective 

actions. 
• Monitor for adverse trends due to recurring or repetitive findings or 

observations. 

The administrative controls will be in accordance with the licensee's approved QA 
program approved under 10 CFR Part 72, Subpart G, or 10 CFR Part 50, 
Appendix B, respectively. The QA program ensures that administrative controls 
include provisions that define: 

• instrument calibration and maintenance 
• inspector requirements 
• record retention requirements 
• document control 

The administrative controls describe or reference: 
• methods for reporting results to NRC per 10 CFR 72. 75 
• frequency for updating an AMP based on site-specific, design-specific, and 

industrywide operational experience 
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Table 14.3-5 AMP-2 - Aging Management Program for Internal Vertical Concrete Casks (VCC) 
Metallic Components Monitoring (continued) 

10. Operating 
Experience 

During the period of extended operation, each licensee will perform tollgate 
assessments of aggregated Operating Experience (OE) and other information related 
to the aging effects and mechanisms addressed by this AMP to determine if changes 
to the AMP are required to address the current state-of-knowledge. 

Inspection OE for Internal Metallic Components in NAC VCC Systems 
Two inspections ofNAC VCC systems have occurred to date. 

• In 2016, the internal metallic components of a NAC-UMS VCC containing a 
GTCC waste canister was inspected at Maine Yankee as documented in 
Maine Yankee Technical Evaluation MY-TE-16-005. One finding was of 
localized areas of coating damage on the internal VCC metallic surfaces. 

The finding for the VCC was localized areas of coating damage on the VCC 
internal areas. These are typically peeling or blistered coating areas between 
1 to 4 square inches and are mostly at the comers or surface edges. The base 
metal appears to have minimal surface corrosion. These inspection findings 
were evaluated in MY Condition Report CR No. 16-129, dated 7/14/16. 
These conditions were determined to not be of concern in the safety 
functions of the VCC. 

• In 2018, the internal metallic components ofa NAC-UMS VCC containing a 
SNF TSC was inspected at Maine Yankee in July 2018 as documented in 
NAC International Inspection Report No. 30013-R-01, Revision 0. The 
VCC accessible internal surfaces were inspected for localized corrosion and 
pitting. It was estimated that 95% ofVCC accessible surfaces were 
inspected. During the interior VCC No 55 liner surface inspection, coating 
deterioration and localized corrosion (approximately 12 to 14 inches 
horizontally x 24 to 30 inches vertically) were identified on the liner vertical 
surface. The indications were evaluated by MY in Condition Report (CR) 
No. MY-CR-2018-128 (attached to the subject inspection report in 
Appendix E. As noted in the CR, NAC performed TLAA calculation no. 
30013-2002 to evaluate the that concluded that coating damage and 
subsequent surface corrosion as acceptable over the 60 year period of 
extended operation. 
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Table 14.3-6 AMP-3 - Aging Management Program for External Vertical Concrete Casks (VCC) 
Metallic Components Monitoring 

1. Scope of 
Program 

2. Preventive 
Actions 

3. Parameters 
Monitored/ 
Inspected 

4. Detection of 
Aging 
Effects 

Inspection of the accessible external surfaces of Vertical Concrete Casks 
(VCC) steel components that are exposed to outdoor air and managing the 
effects of aging. 

This program is for condition monitoring and does not include preventative 
actions. 

Parameters to be inspected and/or monitored on external VCC coated steel 
surfaces will include: 

• Visual evidence of corrosion resulting an obvious Joss of base metal. 
• Visual evidence of significant coating loss which left uncorrected 

could result in obvious Joss of base metal. 
• Visual evidence ofloose or missing bolts, physical displacement, and 

other conditions indicative ofloss of preload on VCC lid and lifting Jug 
bolting, as applicable. 

Method or Technique 
Aging effects are detected and characterized by: 

• General visual examination using direct methods of the external VCC 
metallic components for significant corrosion or significant coating 
loss resulting in loss of base metal. 

• The extent of inspection shall cover all normally accessible VCC lid 
surfaces, VCC lid flange, exposed steel surfaces of the inlet and outlet 
vents, VCC lifting Jugs, and VCC lid and lift lug bolting. 

Sample Size 
All normally accessible and visible exterior metallic surfaces of all VCCs will 
be inspected. The licensee may justify alternate sample sizes based on 
previous inspection results. 

Frequency 
Inspections of readily accessible surfaces are conducted at least once every 5 
years. 

Data Collection 
Documentation of the inspections required by this AMP, shall be added to the 
site records system in a retrievable manner. 

Timing 

The baseline inspection shall be performed within I -year after the 20th 
anniversary of the first cask loaded at the ISFSI, or within I-year after the 
effective date of the CoC renewal ifCoC is in period of timely renewal, 
whichever is later . 
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Table 14.3-6 AMP-3 - Aging Management Program for External Vertical Concrete Casks (VCC) 
Metallic Components Monitoring 

5. Monitoring 
and 
Trending 

6. Acceptance 
Criteria 

7. Corrective 
Actions 

8. Confirmation 
Process 

9. Administrative 
Controls 

Monitoring and trending methods will be used to: 
• Establish a baseline at the beginning of the period of extended 

operation. 
• Track and trend on subsequent inspections of the VCC: 

o Changes to the locations and size of any metallic components 
with reportable aging effects 

o Location and size of areas of coating Joss that could result in 
corrosion and obvious loss of base metal 

o Anomalies on the VCC lid or lift Jug hardware and loose 
bolts on VCC lid and lifting lug bolting, as applicable. 

The acceptance criteria for the visual inspections are: 
• No active corrosion resulting in obvious, Joss of base metal. 
• No large areas of coating failures which could expose base metal to 

active corrosion. 
• No indications of loose bolts or hardware, displaced parts. 

Inspection results that do not meet the acceptance criteria are addressed under 
the licensee's approved QA program. The QA program ensures that corrective 
actions are completed within the licensee's Corrective Action Program (CAP). 

The confirmation and evaluation processes will be commensurate with the 
licensee's approved QA program. The QA program will ensure that the 
confirmation process includes provisions to preclude repetition of 
significant conditions adverse to quality. 

The confirmation process will describe and/or references procedures to: 
• Determine follow-up actions to verify effective implementation of 

corrective actions. 
• Monitor for adverse trends due to recurring or repetitive findings or 

observations. 

The administrative controls will be in accordance with the licensee's 
approved QA program approved under 10 CFR Part 72, Subpart G, or 10 
CFR Part 50, Appendix B, respectively. The QA program ensures that 
administrative controls include provisions that define: 

• instrument calibration and maintenance 
• inspector requirements 
• record retention requirements 
• document control 

The administrative controls describe or reference: 
• methods for reporting results to NRC per 10 CFR 72.75 
• frequency for updating an AMP based on site-specific, design-specific, 

and industrywide operational experience 
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Table 14.3-6 AMP-3 - Aging Management Program for External Vertical Concrete Casks (VCC) 
Metallic Components Monitoring 

10. Operating 
Experience 

During the period of extended operation, each licensee will perform tollgate 
assessments of aggregated Operating Experience (OE) and other 
information related to the aging effects and mechanisms addressed by this 
AMP to determine if changes to the AMP are required to address the current 
state-of-knowledge. 

Inspection OE for External Metallic Components in NAC-UMS and NAC
MPC VCC Systems 

Thousands of these types of inspections have occurred to date on NA C
UMS and NAC-MPC VCC systems as part of the past required annual 
inspection provision of the applicable FSAR licensing bases. 

In summary: 
• No obvious metal loss has occurred to date on any VCC system. 
• Coating damage has been observed in many instances and is 

usually repaired in the field as part of a coating touch-up campaign. 
The licensee schedules this at convenient intervals and during 
optimum weather conditions. At no time has coating damage lead 
to obvious metal loss. 

• The external metallic components ofNAC-UMS VCC No. 55 were 
inspected at Maine Yankee as part of pre-application inspection in 
accordance with the requirements of this AMP. The inspection of 
the selected VCC did not identify any significant corrosion or loss 
of base metal as documented in NAC Inspection Report No. 30013-
R-Ol . 
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Table 14.3-7 AMP-4 - Aging Management Program for NAC Reinforced Vertical Concrete Cask (VCC) 
Structures 

I. Scope of Program 

2. Preventive Actions 

3. Parameters 
Monitored or 
Inspected 

4. Detection of Aging 
Effects 

General visual inspection by direct observation of the above-grade Vertical Concrete 
Cask (VCC) concrete structure that are directly exposed to outdoor air and managing 
the effects of aging. 

This program is for condition monitoring and does not include preventative actions. 

Parameters to be inspected and/or monitored for significant VCC concrete 
structure aging effects exceeding the acceptance criteria per ACI 349.3R-02 
include the following: 

• Tier 3 cracking per ACI 349.3R-02. 
• Loss of material (spalling, scaling). 
• Loss of bond to reinforcing steel observed by evidence of corrosion 

staining. 
• Significant porosity/permeability of concrete surfaces. 

Method or Technique 
Aging effects are detected and characterized by: 

• General visual inspections of the external VCC concrete surfaces using 
methods per ACI 349.3R-02 for cracking, loss of material, rebar corrosion, 
or compromised concrete integrity. 

• The extent of inspection coverage will include all normally accessible and 
visible VCC concrete surfaces. 

Sample Size 
All normally accessible and visible exterior concrete surfaces of all NAC VCCs 
in operation at the ISFSI. The licensee may justify alternate sample sizes based 
on previous annual inspection results, if desired. 

Frequency 
The visual inspections of NAC VCC concrete structures will be conducted at 
least once every 5 years in accordance with ACI 349.3R-02 

Data collection 
Documentation of the inspections required by this AMP, shall be added to the 
site records system in a retrievable manner. 

Timing 
The baseline inspection shall be performed within I-year after the 20th anniversary 
of the first cask loaded at the ISFSI, or within I-year after the effective date of the 
CoC renewal ifCoC is in period of timely renewal, whichever is later. 
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Table 14.3-7 AMP-4 - Aging Management Program for NAC Reinforced Vertical Concrete Cask (VCC) 
Structures ( continued) 

,... ''.~' .. '/' ..... . 
Al\fl> Elem~nt ·· ·· · · J,MP Desifiption ' , ·• 

5. Monitoring and 
Trending 

6. Acceptance 
Criteria 

7. Corrective 
Actions 

8. Confirmation 
Process 

Monitoring and trending methods will be used to: 
• Establish a baseline before or at the beginning of the period of extended 

operation using the 3 tier criteria of ACI 349.3R-02. 
• Track and trend location and size of any areas of cracking, Joss of concrete 

material, rebar corrosion, and compromised concrete that could result in 
the impaired functionality and safety of the VCC. 

The acceptance criteria for visual inspections are commensurate with the 3-tier 
criteria in ACI 349.3R-02. The following approach is utilized for inspection 
findings: 

• All tier 1 findings may be accepted without further review. 
• All tier 2 findings may be accepted after review by the Engineer-In

Charge. 
• All tier 3 findings must be reviewed by the Engineer-In-Change and are 

subject to further evaluations as appropriate for the finding. 

The type of findings addressed by the 3-tier criteria are: 
• Appearance of leaching 
• Drummy areas that can exceed the cover concrete thickness in depth 
• Pop outs and voids 
• Scaling 
• Spalling 
• Corrosion staining of undefined source on concrete surfaces 
• Cracks (active and passive) 

Inspection results that do not meet the acceptance criteria are addressed under the 
licensee's approved QA program. The QA program ensures that corrective 
actions are completed within the licensee's Corrective Action Program (CAP). 

The confirmation process is commensurate with the licensee's approved QA 
program. The QA program ensures that the confirmation process includes 
provisions to preclude repetition of significant conditions adverse to quality. 

The confirmation process will describe and/or reference procedures to: 
• Determine follow-up actions to verify effective implementation of 

corrective actions 
• Monitor for adverse trends due to recurring or repetitive findings or 

observations . 
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Table 14.3-7 AMP-4 - Aging Management Program for NAC Reinforced Vertical Concrete Cask (VCC) 
Structures (continued) 

9. Administrative 
Controls 

1 d. Operating 
Experience 

The administrative controls will be in accordance with the licensee's approved 
QA program approved under IO CFR Part 72, Subpart G, or 10 CFR Part 50, 
Appendix B, respectively. The QA program ensures that administrative 
controls include provisions that define: 

• instrument calibration and maintenance 
• inspector requirements 
• record retention requirements 
• document control 

The administrative controls describe or reference: 
• methods for reporting results to NRC per 10 CFR 72.75 
• frequency for updating an AMP based on site-specific, design-specific, 

and industrywide operational experience 

During the period of extended operation, each licensee will perform tollgate 
assessments of aggregated Operating Experience (OE) and other information 
related to the aging effects and mechanisms addressed by this AMP to determine 
if changes to the AMP are required to address the current state-of-knowledge. 

Inspection OE for NAC-UMS and NAC-MPC VCC Concrete Structures 

Thousands of these types of inspections have occurred to date on NAC-UMS_and 
NAC-MPC VCC structures as part of the required annual inspection provision of 
the applicable FSAR licensing bases. 

In summary: 
• Tier 1, 2 and 3 passive cracking has been observed. It has been attributed 

to shrinkage cracking during construction. The cracks that have been 
trended have not changed in size, shape or extent. 

• Spalling has been observed at cold weather sites. It has been attributed to 
the forces associated with thermal expansion differences between the 
concrete and the base plate and/or the prying action of freeze thaw 
damage. It is an active mechanism for spalling. 

• Efflorescence has been observed to varying degrees at different sites. It is 
generally considered benign and has not been associated with concrete 
degradation. 

• No staining or spalling due to rebar corrosion has been identified in the 
fleet. 
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Table 14.3-8 AMP-5 - Aging Management Program for Transfer Casks (TFR) and Transfer Adapters 

I. Scope of 
Program 

2. Preventive 
Actions 

3. Parameters 
Monitored/ 
Inspected 

4. Detection 
of Aging 
Effects 

This program manages inspections for aging effects on the accessible internal and 
external surfaces of steel NAC Transfer Casks (TFRs) and Transfer Adapter 
subcomponents that are exposed to indoor and outdoor air environments. 

Note: This AMP is not applicable to facilities not maintaining a TFR/Transfer 
Adapter on site. 

This program is for condition monitoring and does not include preventative actions. 

Parameters monitored or inspected for accessible TFR and Transfer Adapter surfaces 
include: 

• Visual evidence of corrosion resulting in obvious loss of base metal 
• Visual evidence of coating loss which left uncorrected could result in loss 

of base metal 
• Visual evidence of wear resulting in loss of base metal 
• Cracking or excessive wear/galling of trunnion surfaces. 

Method or Technique 

Aging effects are detected and characterized by: 

• General visual examinations using direct methods of the TFR/Transfer 
Adapter steel surfaces for cracking, corrosion or wear resulting in loss of 
base metal or coating damage which left uncorrected could result in loss of 
base metal. 

• The extent of inspection coverage will include all normally accessible and 
visible TFR/Transfer Adapter interior cavity and exterior surfaces. Also 
inspected are the retaining ring and associated bolting, shield doors and 
shield door rails. 

• Dye penetrant (PT) examinations of accessible trunnion surfaces for the 
presence of fatigue cracks in accordance with ASME Code, Section III, 
Subsection NF, NF-5350. 

Sample Size 

All NAC Transfer Casks/Transfer Adapters. 

Frequency 

Inspections are conducted at least once every 5 years. If a NAC TFR/Transfer 
Adapter is used less frequently than once every 5 years, inspections will be 
conducted within I year prior to returning the TFR/Transfer Adapter to service . 
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Table 14.3-8 AMP-5 - Aging Management Program for Transfer Casks (TFR) and Transfer Adapters 
(continued) 

4. Detection of 
Aging Effects 
( continued) 

5. Monitoring and 
Trending 

6. Acceptance 
Criteria 

7. Corrective 
Actions 

8. Confirmation 
Process 

Data Collection 

Documentation of the inspections required by this AMP, shall be added the site's 
record system in a retrievable manner. 

Timing 
Baseline inspections are completed prior to the use of the NAC TFR/Transfer 
Adapter in the first loading or TSC transfer campaign in the period of extended 
operation. 

Monitoring and trending methods will be used to: 
• Establish a baseline during first inspection following entry into the period 

of extended operation 
• Track and trend: 

o locations, size, and depth of any areas of corrosion or coating loss 
that could result in measurable loss of base metal 

o locations of wear that results in obvious, measurable loss of base 
metal 

o indications on TFR trunnions 

For accessible surfaces, including trunnions, acceptance criteria are: 
• No obvious, loss of material from the base metal. 
• No large areas of coating failures which could expose base metal to active 

corrosion 
• No areas of wear resulting in obvious loss of base metal. Successful 

completion of dye penetrant (PT) examinations of accessible trunnion 
surfaces for the presence of fatigue cracks in accordance with ASME 
Code, Section III, Subsection NF, NF-5350. 

Results that do not meet the acceptance criteria are addressed under the 
licensee's approved QA program. The QA program ensures that corrective 
actions are completed within the licensee's Corrective Action Program (CAP). 

The confirmation process is commensurate with the licensee's approved QA 
program. The QA program ensures that the confirmation process includes 
provisions to preclude repetition of significant conditions adverse to quality. 

The confirmation process will describe or reference procedures to: 
• Determine follow-up actions to verify effective implementation of 

corrective actions. 
• Monitor for adverse trends due to recurring or repetitive findings or 

observations. 
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Table 14.3-8 AMP-5 - Aging Management Program for Transfer Casks (TFR) and Transfer Adapters 
( continued) 

9. Administrative 
Controls 

I O. Operating 
Experience 

The administrative controls will be in accordance with the licensee's approved 
QA program approved under 10 CFR Part 72, Subpart G, or 10 CFR Part 50, 
Appendix B, respectively. The QA program ensures that administrative 
controls include provisions that define: 

• instrument calibration and maintenance 
• inspector requirements 
• record retention requirements 
• document control 

The administrative controls describe or reference: 
• methods for reporting results to NRC per 10 CFR 72.75 
• frequency for updating an AMP based on site-specific, design-specific, 

and industrywide operational experience 

During the period of extended operation, each licensee maintaining a 
TFR/Transfer Adapter will perform tollgate assessments of aggregated 
Operating Experience (OE) and other information related to the aging effects 
and mechanisms addressed by this AMP to determine if changes to the AMP are 
required to address the current state-of-knowledge . 

Inspection OE for NAC Transfer Casks and Transfer Adapters 

During the periods of use of the TFRs and Transfer Adapters at the licensee's 
facilities, the TFRs were maintained and inspected in accordance with the 
requirements of ANSI N14.6. During operation of the TFRs and Transfer 
Adapters, areas of coating degradation were repaired by re-application of 
coatings. No issues with general, pitting, crevice, or galvanic corrosion have 
been identified. No excessive wear or loss of material has been identified on 
shield door to door rail to transfer adapter surfaces. No cracking of TFR lifting 
trunnions has been identified . 
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14.4 Retrievability 

Retrievability is the ability to readily retrieve spent nuclear fuel from storage for further 

processing or disposal in accordance with 10 CFR 72.122 (]). ISG-2, Revision 2 [ 14.6.5] provides 

staff guidance on the subject of ready retrieval as "the ability to safely remove the spent fuel from 

storage for further processing or disposal." Per ISG-2, the NRC interprets this regulation that a 

storage system be designed to allow ready retrieval in the initial design, amendments to the 

design, and in license renewal, through the aging management of the design. 

In order to demonstrate the ability for ready retrieval, a licensee should demonstrate it has the 

ability to perform any of the three options listed below, These options may be utilized 

individually or in any combination or sequence, as appropriate. 

A. Remove individual or canned spent fuel assemblies from wet or dry storage, 

B. Remove a canister loaded with spent fuel assemblies from a storage cask/overpack, 

C. Remove a cask loaded with spent fuel assemblies from the storage location. 

The NAC-MPC storage system is designed to allow ready retrieval of the SNF assemblies for 

further processing and disposal, in accordance with 10 CFR 72.122(1) by either option A. or 

option B above. Under Option A, the NAC-MPC canisters are designed for opening of the 

canister at a suitable facility for removal and transfer of the individual or canned spent fuel 

assemblies, and under Option B by transfer of a loaded NAC-MPC canister to the approved and 

NRC certified NAC-STC transport cask system (CoC No. 71-9235) [Ref. 14.6.6] for transport 

off-site without the need for repackaging. 

The results of the AMR show there are no credible aging effects in the SNF assemblies that 

require management during the period of extended storage. Only low burnup (:S 45 GW d/MTU), 

intact and damaged (loaded in damaged fuel cans [DFCs]), zircaloy and stainless steel clad PWR 

and BWR SNF assemblies are stored in the NAC-MPC storage system. Degradation of the 

cladding of low burnup fuel will not occur during the period of extended operation because the 

inert helium atmosphere inside the canister is maintained. Corrosion and chloride-induced stress 

corrosion cracking (CISCC) of the canister, and canister lid and confinement welds and heat 

affected zones (HAZs) is managed by an AMP during the period of extended operation to ensure 

that no aging effect will result in the loss of their intended primary safety functions of confinement 

and structural integrity. Therefore, ready retrieval of the SNF is maintained during the period of 

extended operation by maintaining the structural integrity of the NAC-MPC canister to be lifted 

and transferred to a NAC-STC transport cask. During the AMR, the appropriate NAC-MPC 

canister components required for the ready retrieval of the SNF and/or canister have been 

identified as components required to maintain retrievability and identified as RE in the AMR 

tables in the CoC Renewal Application . 
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These efforts provide reasonable assurance that the SF As will be capable of being removed from 
the canister by normal means or that the canister can be directly transferred to a certified NAC
STC transport cask for off-site transport. 
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Tollgate assessments are written evaluations, performed by licensees at each tollgate, of the 

aggregate impact of aging-related dry cask storage system OE, research, monitoring, and 

inspections on the intended functions of in-scope SSCs. Tollgate assessments are intended to 

include non-nuclear and international operating information on a best-effort basis. Corrective or 

mitigative actions arising from tollgate assessments are managed through the corrective action 

program of the licensee and/or the CoC holder. 

General licensees have tollgate assessment responsibilities, as discussed below. 

14.5.1 Tollgate Assessments by General Licensees 

During the twenty-fifth calendar year following initial loading of a general licensee ISFSI, or five 

years after performance of baseline AMP inspections, the general licensee shall conduct and 

document a tollgate assessment, which should address the following areas: 

• A summary of research findings, OE, monitoring data, and inspection results 

• Aggregate impact of findings 

• Consistency with assumptions and inputs in TLAAs 

• Effectiveness of AMPs 

• Corrective actions 

• Summary and conclusions 

Evaluate information from the following sources on a best-effort basis and perform a written 

assessment of the aggregate impact of the information: 

• EPRI Chloride-Induced Stress Corrosion Cracking (CISCC) research 

• Relevant results of other domestic and international research (including non-nuclear as 

applicable) 

• Relevant domestic and international OE (including non-nuclear as applicable) 

• Relevant results of domestic and international ISFSI and dry cask storage system 

performance monitoring 

• Relevant results of domestic and international ISFSI and dry cask storage system 

inspections 

14.5.2 The Role of the CoC Holder for Tollgate Assessments 

Upon request, the CoC holder shall use OE information provided by the general licensees related 

to the areas required to be covered in the tollgate assessment. 
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AMPs are defined in Tables 14.3-4 through 14.3-8 for the TSC external surfaces general 

inspection and inspection of TSC welds and heat-affected zones (HAZs) for atmospheric 

chloride-induced stress corrosion cracking (CISCC); VCC internal metallic components 

monitoring; VCC external metallic component monitoring; VCC concrete structures inspections; 

and the inspection of TFR/Transfer Adapters. These AMPs are subject to modification under 10 

CFR 72.48 as new OE accumulates. 

14.5.3.2 Generic Tollgate Process 

This application adopts these definitions from NEI 14-03 [14.6.7]: 

Tollgate: A requirement included in a renewed CoC and associated Updated Final Safety Analysis 

Report (UFSAR) for the licensee to perform and document an assessment of the aggregate impact 

of aging-related dry cask storage OE, research, monitoring, and inspections at specific points in 

time during the renewed operating period. 

Tollgate Assessment: A written evaluation, performed by licensees at each tollgate, of the 

aggregate impact of aging-related dry cask storage OE, research, monitoring, and inspections on 

the intended functions of in-scope dry cask storage structures, systems, and components (SSCs ). 

Tollgate assessments may include non-nuclear and international operating information on a best

effort basis. Corrective or mitigative actions arising from tollgate assessments are managed 

through the corrective action programs of the general licensee and/or the CoC holder. 

Corrective actions may include: 

• Modification of TLAAs 

• Adjustment of the scope, frequency, or both of AMPs 

• Repair or replacement of SSCs 

Licensees and NAC International, Inc. assess new information relevant to aging management, as 

it becomes available, in accordance with normal corrective action and OE programs. Tollgates 

are an opportunity to seek out other information that may be available and perform an aggregate 

assessment. 

Assessments are not stopping points. No action other than performing an assessment is required 

to continue NAC-MPC system operation. 

The tollgate process applies only to those licensees for whom the corresponding AMP applies . 

14.5-2 

• 

• 

• 



• 

• 

• 

NAC-MPC FSAR 
Docket No. 72-1025 

December 2019 
Revision 19A 

Tollgate assessment reports are not required to be submitted to the NRC but are available for 

inspection. Tollgate assessments will generally result in one of three conclusions: 

1. The information reviewed confirms the adequacy of current TLAAs and AMPs. 
Continues safe storage is expected to the next tollgate. 

2. Information is currently unavailable for a potential aging-related mechanism. Plans 
to address the information gap should be developed and implemented. 

3. The industry information reviewed introduces issues not currently managed 

adequately by current TLAAs or AMPs, as appropriate, or could involve additional 

inspections, mitigation, repairs, or replacements of NAC-MPC system components. 

14.5.4 

14.5.4.1 

Defined Tollgates Processes for General Licensees 

Storage Canisters Localized Corrosion and Stress Corrosion Cracking (SCC) 

of Welded Stainless Steel Transportable (TSC) Tollgates 

Table 14.5-1 defines the tollgates for the SCC portions of the TSC Inspection AMP for the Effects 

of SCC. The tollgate schedule may be accelerated (i.e., the next tollgate is performed earlier) 

whenever sufficient new information has accumulated that could warrant a change in the AMP . 
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Table 14.5-1 TSC AMP for the Effects of SCC Tollgates 

Tollgate Home Assessment 
1 Per AMP in Perform initial inspection of selected TSCs as specified in Table 14.3-4 

Table 14.3-4 and as updated at the time that planning for the inspection begins. 

2 To+ 5 yrs <1l Evaluate information from the following sources on a best-effort basis 
and perform a written assessment of the aggregate impact of the 
information, including but not limited to corrective actions required and 
the effectiveness of the TSC Inspection AMP for identifying SCC: . Results of research and development programs focused 

specifically on initiation, propagation, inspection, and 
mitigation of atmospheric SCC, such as those conducted by 
Electric Power Research Institute (EPRI), Central Research 
Institute of Electric Power Industry (CRIEPI), the Department 
of Energy (DOE), and DOE/University programs. . Results of Tollgate I inspections, including trending of chloride 
surface concentration, temperature, and humidity conditions 
compared to the latest research on SCC initiation. . Relevant results of other domestic and international nuclear and 
nonnuclear research. . Relevant domestic and international nuclear and non-nuclear 
OE. . Relevant results of domestic and international performance 
monitoring for welded canister dry storage systems. . Relevant results of domestic and international inspections of 
welded canister dry storage systems. . Availability of improved technologies to inspect TSCs for SCC 
and for chemistry of surface deposits. 

3 To+ IO yrs Evaluate additional information gained from the sources listed in 
Tollgate 2 along with any new relevant sources and perform a written 
assessment of the aggregate impact of the information, including results 
of Tollgate 2. The age-related degradation mechanisms evaluated at this 
Tollgate and the time at which it is conducted may be adjusted based on 
the results of the Tollgate 2 assessment. 

4 To+ 20 yrs Same as Tollgate 2 as informed by the results of Tollgates 2 and 3 
5 To+ 30 yrs Same as Tollgate 2 as informed by the results of Tollgates 2, 3 and 4 

Note: (1) To is 20 years after TSC at the ISFSI was loaded. 
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Appendix D - Certificate of Compliance and Technical Specification Changes 

D1 .0 INTRODUCTION 

The Nuclear Regulatory Commission guidance for the renewal of 10 CFR Part 72 Certificate of 

Compliances (CoC), NUREG-1927, states that an application for a CoC license renewal will 

include any Coe and Technical Specification changes or additions that are necessary to manage 

the effects of aging during the license renewal period. Review of the information provided in this 

license renewal application and in the CoC and Technical Specifications has confirmed that the 

following changes to the current Coe and Technical Specifications are proposed. 

D.1.1 Certificate of Compliance (CoC) Proposed Changes 

Add the following sections to the CoC: 

7. FSAR UPDATE FOR RENEWED COC 

The CoC holder shall submit an updated FSAR to the Commission, in accordance with 10 

CFR 72.4, within 90 days after the renewal of the CoC has been approved by the Commission. 

The updated FSAR shall reflect the changes and CoC holder commitments resulting from the 

review and approval of the renewal of the CoC. The CoC holder shall continue to update the 

FSAR pursuant to the requirements of 10 CFR 72.248. 

8. 72.212 EVALUATIONS FOR RENEWED COC USE 

Any general licensee that initiates spent fuel dry storage operations with the NAC-MPC 

System after the effective date of the renewal of the CoC and any general licensee operating 

a NAC-MPC System as of the effective date of the renewal of the CoC, including those that 

put additional storage systems into service after that date, shall: 

a. as part of the evaluations required by 10 CFR 72.212(b)(5), include evaluations related 

to the terms, conditions, and specifications of this CoC amendment as modified (i.e., 
changed or added) as a result of the renewal of the CoC; 

b. as part of the document review required by 10 CFR 72.212(b)(6), include a review of 

the FSAR changes resulting from the renewal of the CoC and the NRC Safety 

Evaluation Report related to the renewal of the CoC, and; 
c. ensure that the evaluations required by 10 CFR 72.212(b)(7) and (8) capture the 

evaluations and review described in (a.) and (b.) of this CoC condition. 

9. AMENDMENTS AND REVISIONS FOR RENEWED COC 

All future amendments and revisions to this Coe shall include evaluations of the impacts to 

aging management activities (i.e., time-limited aging analyses and aging management 
programs) to assure they remain adequate for any changes to SSCs within the scope of 
renewal. 
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Appendix D - Certificate of Compliance and Technical Specification Changes 

D.1.2 Technical Specification Proposed Changes 

Add the following section to Appendix A of the Technical Specifications, as follows: 

A.5.X Aging Management Program (AMP) Procedures and Reporting 

General licensees shall have a program to establish, implement, and maintain written procedures 
for each AMP described in the UFSAR. The program shall include provisions for changing AMP 
elements as necessary, and within the limitations of the approved licensing bases to address new 
information on aging effects based on inspection findings and/or industry operating experience 
provided to the general licensee during the renewal period. 

The general licensee shall establish and implement written procedures within 300 days of the 
effective date of the renewal of the CoC or 300 days of the 20th anniversary of the loading of the 
first NAC-MPC system at the site, whichever is later. The general licensee shall maintain written 
procedures for as long as the general licensee continues to operate NAC-MPC Systems in
service for longer than 20 years . 
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ANAC 
ff/FIi NTERNATIONAL 

TO: 

FROM: 

DATE: March 11, 2019 

SUBJECT: Review of NAC-MPC Design Basis Documents against Time Limited Aging Analyses 
Criteria 

REFERENCE: 1) U.S. NRC NUREG-1927, "Standard Review Plan for Renewal of Specific Licenses and 
Certificates of Compliance for Dry Storage of Spent Nuclear Fuel", Revision 1, June 
2016. 

As part of the-processfoi- preparing-the NAC~MPC:: CoCRenewal Application;'a revie\~/was conducted , 
of the NAC-MPC design basis documents (e.g., design drawings, specifications, calculations, non
conforming condition reports, 10CFR72.48 evaluations, and Final Safety Analysis Reports (FSARs)) 
in accordance with Reference 1 to identify and document any existing Time Limited Aging Analyses 
(TLAAs) in the original design. 

For a design basis document to be considered a TLAA, all six of the following criteria taken from 
Reference 1 needed to be met-i.e., answered in the affirmative. 

1. Involves Structures, Systems, and Components (SSCs) important to safety within the scope 
of the CoC renewal. 

2. Considers the effects of aging. The effects of aging include but are not limited to loss of 
material, change in dimension, change in material properties, loss of strength, settlement, 
and cracking. Any analyses or calculations relying on environmental susceptibility 
criteria should be supported by a valid technical basis, such as NRC endorsed criteria or 
operating experience. 

3. Involves time-limited assumptions defined by the current operating term of twenty (20) 
years. The defined operating term should be explicit in the analysis. 

4. Was determined to be relevant by NAC in making a safety determination. A calculation or 
analysis is relevant if: a) it can be shown to have a direct bearing on the action taken as a 
result of the analysis performed; orb) it provides the basis for a safety determination. 

5. Involves conclusions or provides the basis for conclusions related to the capability of the 
SSC to perform its intended function. 

6. Is contained or incorporated by reference in the design basis. TLAAs should be contained 
or incorporated by reference in the design bases documents. Such documentation 
includes a) the Safety Analysis Report (SAR); b) technical specifications; c) 
correspondence to and from the NRC; d) quality assurance plan; and e) topical reports 
included as references in the SAR or FSAR. 

None of the design basis documents reviewed met all six of the above TLAA criteria. Therefore, it 
was concluded that there had been no TLAAs generated in the original NAC-MPC design. 

Details of the review for each of the NAC-MPC Design Basis Documents are found in the attached 
document. Under this memorandum the attachment is being redistributed with three incorrect 
entries removed. 

Attachment: Cask Design Document Review Details-NAC-MPC 

ED20190024 
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AMP Review NOT Required 

DB ID Document Type 

482 72.48 Change 

Document No. 

AC-02-MPC-173 

Revision 
No. Document Name 

0 YR 455-FSAR-lF 10 CFR 72.48 Determination 

TLAA Question #1 Review TLAA Question #2 Review TLAA Question #3 Review 

Yes, this document involves systems, No, this document does not consider ll~o, this document does not involve 
structures, and components (SSCs) the effects of aging on the ITS SSC. time-I imited assumptions defined by 
important to safety (ITS) within the lthe current operating term 
scope of the CoC renewal. 

AMP Review NOT Reqt,Jired 
, ,, -<'' ,, ,,,",, 

Revision 
'DB JD Document Type 

)132 72.48 _Change 

Document No. 

AC-12-MPC-016 

No. Docume,nt Name 

0 DCR(L) fy1PC-FSAR~9A 10 CFR 72.48 DeterminaUon · 

TLAA Question #4 Review 

Yes, the analyses/design basis 
document was determined to be 
relevant in making a safety 
determination by the CoC Holder. 

TLAA Question #5 Review 

Yes, the analysis/design basis 
document involves conclusions or 
provides a basis of conclusions 
related to the capability of the SSC to 
perform its intended safety function. 

• 
TLAA Question #6 Review 

Yes, the design document/analysis is 
contained or incorporated by 
reference in the design basis. 

t.!:::LA=A=O~u=e=st=i=on=#=l=R=e=vi'::e::w:__..:._::::'-,1'_:_:_~;::T:=LA=A=Q=u=e=st':io=n=#=2=R=e::vi'::e::w':.:,..:.__ ,, __ _:_·-~;::T::'LA=A=Q=u=e=st':io=n=#3::·::R::e:::vi'::e::w':_..:.___~_:_:,;::T::'LAA=··=·=Q=u=·e=st::io=n=·=#4=R=e=vi=e=w':.:· -~..:.__~__;;;:':.T:'LA=A=O=u=e=s=ti::o':':n'='tt=S::':R::e::v::ie':w':___:...:.__ _ _..:.~··.TLAA.Question #6 Review 
Yes, this docu111ent involves systems, No, this document does not consider I o, this document does. not invotye .. o,,the analyses/design .basis' o, 'the a.nalyses/design basi~ ... . 1 es, t~e design document/analysis is 

. structuresfand\:omponents (SSCs)' the effects of aging on the ITS SSC. time-I imited assumptions defined by . document was 'determined to.not be documerifdoes not involve or'provide (contained or incorporated by 
important to safety (ITS).'Yithili the the cun:ent operating term. ··; , · . _ relevant in making a safety ,· a basis for .conclusions relateq to the,J~eference in the design_ basis.---------
scope oftlie CoC renewaf:' .. determination:by the CoC Holder.· "capability.of the SSC to perfo~n its 

AMP Review NOT Required 

DB ID Document Type 

1177 72.48 Change 

Document No. 

EC455-2410 

Revision 
No. Document Name 

2 Disposition of Review Comments of NAC-MPC Design for 
Compliance With ASME Section Ill, NB And NG Requirements 

;:':.T::'LA::"A::::::Q=u::e:::st=io:::n::::#:':l'::::'::'R:":ev"::i:":ew=-----~ ;:':.T::'LA::"A::'::::Q=u::e:::st=io:::n:::::':#2'::::'::'R:":ev"::i::e:':w':_ ___ ~ TLAA Question #3 Review TLAA Question #4 Review 

_.; intended safety function,,. ,_, .. 

TLAA Question #5 Review 

Yes, this document involves systems, No, this document does not consider 
structures, and components (SSCs) the effects of aging on the ITS SSC. 

INo, this document does not involve Yes, the analyses/design basis document Yes, the analysis/design basis document 

important to safety (ITS) within the 
scope of the Coe renewal. 

Tuesday, December 3, 2019 

time-limited assumptions defined by 
the current operating term. 

was determined to be relevant in involves conclusions or provides a basis 
making a safety determination by the of conclusions related to the capability 
Coe Holder. of the SSC to perform its intended safety 

function. 

TLAA Question #6 Review 

Yes, the design document/analysis is 
contained or incorporated by reference 
in the design basis. 
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Revision 

DB ID Document Type Document No. 

NAC-Ol-MPC-002 

No. Document Name 

119 72.48 Change 0 YR 455-866-0A 72.48 Determination 

;:T=LA::A::::Q:::u:::e::s::ti::o::n::#'::1::::R::e'::v'::i:'ew':::... ____ ~ TLAA Question #2 Review TLAA Question #3 Review 

l~o, this document does not consider No, this document does not involve 
SSCs ITS within the scope of CoC 
renewal. 

AMP Review NOT Required 

the effects of a_ging on the ITS SSC. 

Revision 

No, this document does not involve 
time-limited assumptions defined by 
the current operating term of twenty 
(20) years. 

DB ID Document Type 

121 72.48 Change 

Document No. 

NAC-01-MPC-004 

No. Document Name 

0 YR 455-872-8D 72.48 Determination 

TLAA Question #1 Review TLAA Question #2 Review TLAA Question #3 Review 

Yes, this document involves systems, No, this document does not consider No, this document does not involve 
structures, and components (SSCs) the effects of aging on the ITS SSC. time-I imited assumptions defined by 
important to safety {ITS} within the the current operating term of twenty 
scope of the CoC renewal. (20) years. 

Tuesday, December 3, 2019 

TLAA Question #4 Review 

No, the analyses/design basis document 
was determined to not be relevant in 
making a safety determination by the 
Coe Holder. 

TLAA Question #4 Review 

No, the analyses/design basis document 
was determined to not be relevant in 
making a safety determination by the 
Coe Holder. 

• • 

;'.T=LA=A=Q~u=e=s=t=io:::'n:'::#':':S':::':R':e:::v:"ie':::w::.... ____ ~ TLAA Question #6 Review 

No, the analyses/design basis document INo, the design document/analysis is not I 
does not involve or provide a basis for contained or incorporated by reference 
conclusions related to the capability of in the design basis. 
~he SSC to perform its intended safety 
function. 

TLAA Question #5 Review 

No, the analyses/design basis document 
does not involve or provide a basis for 
conclusions related to the capability of 
he SSC to perform its intended safety 

function. 

TLAA Question #6 Review 

Yes, the design document/analysis is 
contained or incorporated by reference 
in the design basis. 
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AMP Review NOT Required 
Revision 

DB ID Document Type 

123 72.48 Change 

Document No. 

NAC-Ol-MPC-006 

No. Document Name 

0 Provisional CY VNCR 01-067 72.48 Determination (SUPERSEDED TO 
NAC-02-MPC-086) 

TLAA Question Ill Review 

Yes, this document involves systems, 
structures, and components (SSCs) 
important to safety (ITS) within the 
scope of the CoC renewal. 

Tuesday, December 3, 2019 

TLAA Question 113 Review 
-------~ ~------------~ 

No, this document does not involve 
~----~~~-------' time-I imited assumptions defined by 

the current operating term of twenty 
(20) years. 

TLAA Question 114 Review 

No, the analyses/design basis document 
was determined to not be relevant in 
making a safety determination by the 
Coe Holder. 

• 

No, the design document/analysis is not 
contained or incorporated by reference 
in the design basis. 
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DB ID Document Type 

125 72.48 Change 

Document No. 

NAC-Ol-MPC-008 

Revision 

No. Document Name 

a YR 455-871-SA 72.48 Determination 

::.T=LA=A=Q=u=e=st':io':n:'::#':l::::':Re::v':i::ew::':_ ____ ~ ,T_LA_A_Q_u_e_st_io_n_#2_R_ev_i_e_w ____ ~ ,T_LA_A_Q_u_e_s_ti_o_n_#_3_R_e_v_ie_w _____ ~ TLAA Question #4 Review 

Yes, this document involves systems, No, this document does not consider 11No, this document does not involve Yes, the analyses/design basis document 
structures, and components (SSCs) the effects of aging on the ITS SSC. time-limited assumptions defined by was determined to be relevant in 
important to safety (ITS) within the the current operating term. making a safety determination by the 
scope of the CoC renewal. ~---~~-~------~ ~C_o_C_H_o_ld_e_r_. ---------~ 

AMP Review NOT Required 

DB ID Document Type 

12 7 72.48 Change 

Document No. 

NAC-Ol-MPC-010 

Revision 
No. Document Name 

0 YR 455-860-SB 72.48 Determination 

::.T=LA=A=Q=u=e=st':io':n:'::#':1::::':R::ev':i=:ew=--------~ ,T_LA_A_Q_u_e_st_io_n_#2_R_ev_i_e_w ____ ~ ,T_LA_A_Q_u_e_s_ti_o_n_#_3_R_e_v_ie_w _____ ~ TLAA Question #4 Review 
Yes, this document involves systems, No, this document does not consider 11No, this document does not involve No, the analyses/design basis document 
structures, and components (SSCs) the effects of aging on the ITS SSC. time-limited assumptions defined by was determined to not be relevant in 
important to safety (ITS) within the the current operating tenn. making a safety determination by the 
scope of the CoC renewal. ~---~--~------~ CoC Holder. 

~-------------

Tuesday, December 3, 2019 

• • 

Yes, the design document/analysis is 
contained or incorporated by reference 
in the design basis. 

Yes, the design document/analysis is 
contained or incorporated by reference 
in the design basis. 
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AMP Review NOT Required 

DB ID Document Type 

129 72.48 Change 

Document No. 

NAC-Ol-MPC-012 

Revision 
No. Document Name 

0 Provisional CV 414-881-2A & 414-882-2A 72.48 Determination 
(SUPERSEDED TO NAC-02-MPC-088) 

TLAA Question #1 Review TLAA Question #2 Review TLAA Question #3 Review TLAA Question #4 Review 

[superceded. I 

• 
TLAA Question #5 Review TLAA Question #6 Review 

---::-;AMP. Re~(J; iJoT:Retj~:i;~d~}f - \' ~-~$:.~ • C ',"_:,~:;\:;0(,:~;f.''-., ,:~:'\?~~~;t',:'~?£~~~'\,,~~~i~~ • ~ ,,·.,~.:~;~, ·. • .' 

Document Typ~ ·., 

n.~3'.change. 

Document'.No. 

::,;NAC-Ol-~PC-014· .. •\)i'.R §ss-860-?C.'455fSf,,R-OA 'i ~eli'b~-·03j 1i1J p~termioaJit?nt,:,;., _ 
,' • • •" ,>\ ''?",,/" \' 1 q,\" · :,, ,,,,',·t,'' 

., • • '<!' ,~.:' • 

h%,, 

;.(:-i_ ~" 
~- "~'-2,4'.> 

'TLAA Question #1 Review _ ------ TLAA Question #2 Review~------- T':_AA_Q~~_t~_ri_:#_3_R_e_v_i~w________ TLAAQuestion #4:Review _ 

.
·iy.es, this do-·c_ u __ m ___ ent i_nvo_ l_v._e_ s sys.temj, _-_-_ o_, this dociune_ nt does not_consider o, this docu_ment does not _involve -t~; the analyses[;~e,sign basis eif:umen~ es";the analysis/design basis;, · 
. structures, and components.(SSCs) tile effects of aging on the.ITS SSC. tirne-limiied ·a~sumptions defined by wasd.etermined tobe relevant in. · oc~:mer,\involves conclusidn~·or 

important to safety (ITS) '(Vithin: the - •-• · ' ·· the~urre~t ope;ting tem';<ilIK%\ ~~kiok~ ~:af~ty~t~rmiri.it1clr'.@1~-e .. _ p~6~/ciei ~ basis'ii"iscon~lusiiins' ·t 

TLAA Question #6 Review 

~esign doc~ment/analysis'is 
1

1

~C~Ofl~'t~a;m~coe~d ~r incorporated by re.ftfrence 
. in the,design basis:; ·' 

. scope 'of the toe renewal'. . . ----- •;,. • . .· . ' . ~---~--~'--c-'~--+--"-'-'--' ~C_oG_"~H_o_ld_e_r __ · --------~- relateclto the c.;pability of .t~Esc to 

AMP Review NOT Required 

DB ID Document Type 

131 72.48 Change 

Document No. 

NAC-Ol-MPC-015 

perform its intended safety furiction. ---- ···- ..... --··--··· ... 

Revision 

No. Document Name 

0 YR DCR 455-872-8E AND VNCR 01-109 72.48 Determination 

;:.T::LA=A=Q=u=e=st=i=on=#=l::R::e::vi::e::w:_ ____ , ;:.T::LA=A=Q=u=e=st:::io=:n::':::#'::2::R::e:::vi::e::w:_ _____ ;:.T:=LA::A:::'::Q:::u:::e:':st::io=n=#3=R=e:::vi:::e::w:_ ___ ~ ;:.T:=LA::A:::'::Q:::u:::e:':st::io=n=#4::'::::R::e:::vi:::e::w:_ _____ ;:.T::LA::A=Q=u=e=s=ti::o::::n::#::5::::R:::e::v=ie::::w:______ TLAA Question #6 Review 
Yes, this document involves systems, No, this document does not consider I No, this document does not involve Yes, the analyses/design basis document Yes, the analysis/design basis Yes, the design document/analysis is 
structures, and components (SSCs) the effects of aging on the ITS SSC. time-limited assumptions defined by was determined to be relevant in document involves conclusions or contained or incorporated by reference 
important to safety (ITS) within the ~th_e_c_u_r_re_n_t_o~p_e_ra_t_in~g~te_nn_. ___ ~ making a safety determination by the provides a basis of conclusions in the design basis. 
scope of the CoC renewal. ~C_oC_H_o_ld_e_r. _________ ~ related to the capability of the SSC to 

perform its intended safety function. 

'.AMP Review NOT R!'!quired 
/3;-

"1~ ·~Revision -· ,·f>,· ·'·;, 
"'os10_ D~c~:1:1entTvo.e.~·;,:, Docp~~ntNo." \\No_:--· Doc~mentNa~~-~ .. ----;{''.;(• \iJit·,_,_ 
·..-132 ,72.48 Change . NAC-01-MPC-0'16. 0 YRVNCR 01-40 S:01;4172.48-D,~erminatio~_'{, ' .• 

· .TLAA Question #1 Revie~ }LA~ Que~tio!''ffZ· R_eview·· ·. TLAA_ Qu~stion #~_R<;view '. ·~:~'; ;_- TLAA Qu°estion M Re~i~w TLAA Question #5 Review. TL~ Question_ #6 Re.view 

Yes;,this dc,cume[1t in".olveS,$yStem~{; No, this•doCUl)lentdoes n:Otconsider.·· Noithisdocumenfdoes ~9t(nvolve:,·-·· . e· analysesldesign\basis'ci:Ocumerit 
structures, anc!,cmnponenis (SSCs) thf effect~ ofaging on the ITS. SSC. Ane-llmit~d as.sumpdons_ d~-dned by ', etermined i:i> be relevpiltii;, '''" 
important to~safety (ITS) within the , . the current operating term., "";·, . a safety"d;e~ermination"by the 

· scope oftn'e:CoC renewal·.' 

Yes'( tll~ analysiS/\ie~ign basi~;' , es,'.the:design d6i:umerit/ahalysisis 
document involves c_onclusions or co~t~iii'ei:1 orincorporat~d by refer.enc~ 

a basi5,9Lconclusi6n~ inth{design basisi,. 
the cgpapiljty of the ?SC to - , . 

_;,.,.; .. ; ____ --,:,, .. 1\Lc.,;:i.\ .. ;,<;;r:., ... :.:.ii~.£:.'.i. .. .:":~~t,i/JJ,;;.: ... ,.:J..t.Ji:l.:'0'<.,;,,.;.:;":;;J::t,"?.\/'..,,;,,,,:,;i.;;.: ••. --<),\'.):;•,; ___ .;~.c.:.,;.:!';;;;;:;~;;;;:;;,;,;..,;,;i~;,;_t,;~;,;~,:,?:...,;e,:,~'.,;'"s;,;a-;,;f·e;,;t..;,Y;,;· f;,;i:(;,;n,;,;tt,,,i_o,S,' "=·;;i·- <•i}~(. · ... ,L _ '- L, ---- .•. _ --· .--
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AMP Review NOT Required 

DB ID Document Type 

133 72.48 Change 

Document No. 

NAC-Ol-MPC-017 

Revision 

No. Document Name 

0 Provisional CY 414-861-SA 72.48 Determinaton (SUPERSEDED TO 
NAC-02-MPC-089) 

;_T:=LA=::'A::'Q'"'u=e=s=ti=o=n=#=l=R=e=v=i=ew=------~ TLAA Question #2 Review 

lsuperceded document. 

TLAA Question #3 Review TLAA Question #4 Review 

: AMP·Reyit.~ No·-r:~.q.~T~~~r}1r;··· 
':!-\ 

>,'- ,;;:,.>:. ' 

. ~BID . Document Type ::\i/Docume.~f NB:. . 
~34 •. n.4i;th~·n.ge ··; ; ;;:~~;. ~lc:9~~M;f~~8 

AMP Review NOT Required 

DB ID Document Type 

135 72.48 Change 

Document No. 

NAC-Ol-MPC-019 

Revision 

No. Document Name 

0 Provisional CY VNCR 00-173 AND VNCR 00-174 72.48 
Determination (SUPERSEDED TO NAC-02-MPC-091) 

;_T:=LA=::'A::'Q'"'u=e=s=ti:=o=:n::'#:::1:::R::e'::v:':i:"ew:::':... ____ ~ TLAA Question #2 Review 

lsuperceded document. 

TLAA Question #3 Review TLAA Question #4 Review 

~~-~--~-~- ~ ... _ 

'AMP Review NOT Biquired 
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• • 

TLAA Question #5 Review TLAA Question #6 Review 

TLAA_q·u.estion #6 Review 

... ,.o~s=:;":,.:;;:.o::.\,_,.:-<,,,2:.:;.,u::::. ,:o:L~n<~~:;5~~'.~,~\i'.' \\, }~~?~> ,- "- ,,,, } ~~·::f ;. ~ 

TLAA Question #5 Review TLAA Question #6 Review 

• 
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AMP Review NOT Required 

DB ID Document Type 

137 72.48 Change 

Document No. 

NAC-Ol-MPC-021 

• 
Revision 
No. Document Name 

0 YR NCR 01-55 72.48 DETERMINATION 

;:':T:::LA=A=Q~u=e=st=io=n=#l:::::'R::ev::'i::ew":.... ____ ~ ,;:':T:=LA=A=Q':u::e:'st::'io::n:'::#::2::':R::ev::'i::ew":.... _____ ;::T:=LA=A=Q~u=e=st::i:':on=#=3::R:::e:::vi:::e::w::_ ___ ~ TLAA Question #4 Review 

Yes, this document involves systems, No, this document does not consider I o, this document does not involve Yes, the analyses/design basis document 
structures, and components (SSCs) the effects of aging on the ITS SSC. time-I imited assumptions defined by was determined to be relevant in 
important to safety (ITS) within the the current operating term. making a safety determination by the 
scope of the CoC renewal. ~------'---"'------~c:Ccco.::C_:.H:..:oc..ld:ce::.rc... _________ __J 

AMP Review NOT Required 

DB ID Document Type Document No. 

139 72.48 Change NAC-Ol-MPC-023 

Tuesday, December 3, 2019 

Revision 

No. Document Name 

0 Provisional CY 414-860-2A 72.48 Determination (SUPERSEDED TO 
NAC-02-M PC-092) 

TLAA Question #3 Review TLAA Question #4 Review TLAA Question #5 Review 

• 
Yes, the design document/analysis is 
contained or incorporated by reference 
in the design basis. 

TLAA Question #6 Review 

Page 7 of 168 



AMP Review NOT Required 
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141 72.48 Change 
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NAC-Ol-MPC-025 

AMP Review NOT Required 

DB ID Document Type 

143 72.48 Change 

Document No. 

NAC-Ol-MPC-027 

Revision 
No. Document Name 

0 Provisional CY 414-893-lA 72.48 Determination - (SUPERSEDED 
TO NAC-02-MPC-093) 

TLAA Question #3 Review TLAA Question #4 Review 

Revision 
No. Document Name 

0 YR 455-866-2( 72.48 DETERMINATION 

TLAA Question #5 Review TLAA Question #6 Review 

;_T:'::LA:::A:':::".Q::=u:::e:'::st:'::io'::n:'::#:'::l:'::R=:e::v=:ie::w::_ ____ ~ ;T:'::L:'::A:'::A:'::Q=:ue:'::s':t':io=n=#=2=R=e=v=ie::w::_ ____ ~ ;.T=:LA=A=Q=u=e=st::i:::on=#:::3:'::R':':e:::v·=,e=w=------~~T::=L:'::A::::A::Q":'u":'e':s:':ti:::o:'::n:::#:::4:::R':e'::v:'::ie':w:::_ ____ ~ ;.::':::'.=::=:::::::::::'::".::::::=:::=:':':_ _____ ;:'=========-----~ 
Yes, this document involves systems, No, this document does not consider 11No, this document does not involve No, the analyses/design basis document Yes, the design document/analysis is 
structures, and components (SSCs) the effects of aging on the ITS SSC. time-limited assumptions defined by was determined to not be relevant in contained or incorporated by reference 
important to safety ([TS) within the the current operating term. making a safety determination by the ~in_t_h_e_d_e_si~g_n_b_a_si_s. _______ ~ 
scope of the CoC renewal. ~---~--~-----~ Coe Holder. 

~---------------' 
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AMP Review NOT Required 

DB ID Document Type 

145 72.48 Change 

Document No. 

NAC-Ol-MPC-029 

• • 
Revision 
No. Document Name 

0 YR NCR/VNCR 01-8110 CFR 72.48 Determination 

;.T::LA=A=Q=u:::e::st:::io::n::::::#l::::::R::ev::::i::e::::w~---~;.T::LA=A=Q=u=e::st:::io:::n::::::#2::::::R::ev::::i::e::::w:_ __ ~~ ;.T::LA=A=Q=u:::e::st::i::on:::::#::3::::R::e::::v·=,e::::w:_~--~ ;.T::LA=A=Q=u:::e::st::i::on:::::#::::4::::R::e::::v·=,e::w:.._ ____ -, ;:.T::LA=A=Q=u:::e::st:::io::n::::::#::5::::R:::e::::vi:::e::::w:.._ ___ ~ TLAA Question #6 Review 
Yes, this document involves systems, No, this document does not consider I No, this document does not involve Yes, the analyses/design basis document Yes, the analysis/design basis Yes, the design document/analysis is 
structures, and components (SSCs) the effects of aging on the ITS SSC. time-limited assumptions defined by was determined to be relevant in document involves conclusions or contained or incorporated by reference 
important to safety (ITS) within the the current operating term. making a safety determination by the provides a basis of conclusions in the design basis. 
scope of the CoC renewal. ~---~--~---------' ~C_o_C_H_o_ld_e_r. _________ ~ related to the capability of the SSC to 

perform its intended safety function. ----·------·--- -----·------·---,-------,;---------------------~--------------~--~------"===============e;2-------------------- ---
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\47 ' 

Down_ien~/ype __ •:', 

72.48 Change 

Document No. · 

NAC-Ol'MPC-031 

Revision 
;Il!2,, 
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Document Name•_. 

Y~ NCR 01:70 lCJ CFR 72.48 Determinatio'n ·. 
""< ,, ,, 

. : TLAAOuestion #1 Review,' - 'fLAA Qu~stion #2 Review TLAA Q~~;tion #3 Revi'~..;, , :;.-JAA Qu~~~io~- #4 Revi~'U . ;':==::==:'::::"::::::':::::=-_:____~;========='=--_;_:__:_~~======:.:::::::===-___.;.:,_____:,_:_, 
Yes, this document involyes systems, o, this document cioes not consider o, this document does not involve Yet! the aJia)yses/d~sig~),~;is i~:~u.m~~~; 

·_ structures, and cmp'ponents (SSCs) - he effects of aging -~n the ITS SSC. time-limited assumptions defined by was_determined to be relevantin ; 
important to safety (ITS) within'the th~".~~nt op_erating term. - ma~ing a safety determination.by the , 
scopeofthe:CoCrenewai.' <•i'. "0. ·- :\\!-- CoCHofder;-- ·t,,. 

AMP Review NOT Required 

DB ID Document Type 

148 72.48 Change 

Document No. 

NAC-Ol-MPC-032 

.--~ ' , ' t" 

Revision 

No. Document Name 

D YR 455-866-20 10 CFR 72.48 Determination 

Yes, the analysis/design b_as_is , . f' 
d~cuh1eht-invoi1es conclG~ion:s or 
proyide_s,a basis-~f con~lusions --_;' 

- r~i~ted til!th~ capabillty'ofttie SSC to 
perform its intended safety function. 

· TLAA Question #6 Review 

es, the d_!'sign document/analysi~ is 
lcontained or incbrporated by reference 
i!1J:he design basis. ----------

. - \,\, , 

;T'::=LA=A=Q':"u:::e:':st::':io':n::::::#'::l:::'R:::ev:':i::e:"'w:__ ____ ~:,T:=LA=A=Q':"u:::e:':st=io':n::::::#2=R=e=vi=e=w:__ ___ ~ :_T,,,LA"'A:::"Q"'u::e:':st=io':n::::::#3':::':'R:::ev:':i::e:"'w:__ ___ ~:,T,,,LA::"A::::::"Q"'u':"e:":st=io'::'n=:#4:':::':'R:::ev:':i':"e:"w:_ ____ ~ :_T::LA=A=Q=u=e=st::i"':on:::::#"':5:':R':"e:':v':':ie::w:.._ ____ -, TLAA Question #6 Review 
Yes, this document involves systems, No, this document does not consider I No, this document does not involve No, the analyses/design basis document No, the analyses/design basis document Yes, the design document/analysis is 
structures, and components (SSCs) the effects of aging on the ITS SSC. time-limited assumptions defined by was determined to not be relevant in does not involve or provide a basis for contained or incorporated by reference 
important to safety (ITS) within the the current operating tenn. making a safety determination by the conclusions related to the capability of in the design basis. 
scope of the CoC renewal. -------~-----~~C_o_C_H_o_ld_e_r_. ---------~ the SSC to perform its intended safety 

DB ID DocumentType 

149•' ,;' i 72,48 Cha'e -·' 

;/TLAAQuestio_n#l Revie_w "· , 

Document No ... _ 

. NAC-Ol-MRC-033 
) - . ~;,, 

; Yes/this document involves systems, 
structures, and col_!lponen,t~JS~(.:s) 
important to safety(ITS).within t~e 
scope-ofthe _CoC renewal. 
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function. 

Revisidn: 
Il!2,, Documen! Name 

0 YR:NCR/VNCR 'oi-71 AND.01:'r;,,1o•CFR}2:48 Deter,;fnation'. 

. - --· . . ~ ~. -

Page 9 of 168 



AMP Review NOT Required 

DB ID Document Type 

150 72.48 Change 

Document No. 

NAC-Ol-MPC-034 

Document Name 

0 YR NCR/VNCR 01-69 10 CFR 72.48 Determination 

;::T::LA=A=Q~u':e':s::ti::o::n::#::1:::R::e:::vi::e::w':_ _____ ;::T:::LA:::A::::::"Q:'u':e:':st:':io':n:::::#:":2::R':e:::vi':e::w':_ ____ ~ ;::T:::LA::'A::::::"Q:'u:'e:':st:':i:":on::::#::3:::R':e:::v·=,e::w':_ ____ ~ ~T::L::'A::'A=Q~u=e=s=ti':o:':'n::#:::4::::R:::e:'v:':'ie':::w::_ ____ ~ TLAA Question #5 Review 
Yes, this document involves systems, No, this document does not consider 11No, this document does not involve Yes, the analyses/design basis document Yes, the analysis/design basis 
structures, and components (SSCs) the effects of aging on the ITS SSC. time-limited assumptions defined by was determined to be relevant in document involves conclusions or 
important to safety (ITS) within the the current operating term. making a safety determination by the provides a basis of conclusions 
scope of the CoC renewal. ~---~--~-----~~C_o_C_H_o_ld_e_r. _________ ~ related to the capability of the SSC to 

perform its intended safety function 

. .. 
D

0

B ID Document Type· :Docufuecit N;;c, 

TLAA Question #6 Review 

Yes, the design document/analysis is 
contained or incorporated by reference 
in the design basis. 

1~.: . 7:1.48 Chang~ . NAC-pl-MPC-035 0 .•.~';R !'I~~ 01,10110 C~f(72~48Pr~;[tjlinatio"n Che,cklist: ,t~;. . <jt'." 
. TLAA Question #1 Review TL.A.A Question #2 Revie; TLAA Question #3-Revie~· TLAA Question #4 Review•; -TLAA"buesti;,'n #5 R~~iew )rLAACluestion #6 Review 

Yes, this docu_ment involves systems; No", this document does'not consider" No,}his d~cumefit does'not involve:/ Y~s,'t~~ anal~~es/de,sign:qa°fa dbcll~ent' '\'.es; t~e.ar:f~]9sis/design basis f es, tne design1document/analysis is •. J 
structures, and compon.ents'(SSCs), the'effects of aging on the ITS SSC.,..,_ tim_e.-limite.a _assmn_._._J?tiops defined by • w_~_s ___ determ_i_n_,~_ d .to·b··.e,· r. ~lev ___ a_n. tin',.·._.,:_,· :_ .. J\docyr'nent i~v~lves, {on .. d.~si_ons. or fC?ntained or in_corpora __ ted by reference 
important to safety (ITS) wit!Jin t!1e' ,,, t~~ c.u~~ent.op~rat1~g_tenn. makmg a.sa\~ty pe'.~~.r1na_t1,an 1/y~~e :" ?P __ ._ro':'.iflesa.basi~ of·c_ondp,sions,·,: :iinJhe\design~basis, .:F _ .·· ___ _ 

~s_co~· p_e_o_f_t_he_C_o_C_r_e~ne_w_a_l_. ___ · -~ '· · · · Coe HoldeL . ·· · . , . related to the capability cif the SSC to 

AMP Review NOT Required 

DB ID Document Type 

152 72.48 Change 

Document No. 

NAC-Ol-MPC-036 

Revision 
No. Document Name 

0 Provisional CY 414-881-28/414-882-26 10 CFR 72.48 
Determination (SUPERSEDED TO NAC-02-MPC-097) 

;::T:=LA=A=Q~u=e=st::io':n:::::#:::1::R::e:::vi::e:':'w':_ ___ ~ TLAA Question #2 Review 
!superseded Document 

TLAA Question #3 Review 

'=·"'··-=··"'··=··"'··=--=-=··=--=·=·-=·--=··=--=,·=·,·=··=·-====='·-· --··=··· •. ··-

~_MP Revie1Af NOT Required 

-Document Type 

'72.48 cti;ng/ 

··ooc·ument_No. 

. ,hNAC,Ql-MP(iCJ37 

Rei!ision 
No. 

0 

Document Name 
:, >'"" 

YR LCR:i.ms:Qog 10 CFR 12:;iaDe'tcirmi~itions 

\ . ,;,: p
0

er;fqf;nitslritended safety fur:ict[~n. 
:C<"-·'-~·-<v, .• ---' ··~-.,·;-~---·· . "·--~---·-·-·---~···-· --•····· 

TLAA Question #4 Review TLAA Question #5 Review TLAA Question #6 Review 

;::T:::LAA:::':::::Q:'u:'e:':st:':io':n:::::#1:::::R::ev::i::e::w:::':.'" --2-~--. ;::T:::LA:'A=::Q~u':e::st:':io':nj.f:#2::-::R::e:":vi':e::w:'.''..:,..:· __ _::_~-- TL~~. Q~estion #~ Rev_lew . . i s';,TLAAJJ!"estion #4'R~view s'/, ;, ' . :,2TLAA d~estioh #5 Revie~ ,, : .: , . 

Yes, this. document involves systems, No, this document does not consider .. No,ihis docµment does riot involve . Yes, the analyses/design basis document.' Yes, the anajysis/design basis · "\ es, the design document/analysis is 
str1,!Cture;5, and:,compOJ)~l)tS (S~C~):;'; the,effectS,of~gitg on tbelTS SSC. :, timeilim.tt.eci <ISS_Ulpptic:m~ deJ:}IJ~~;by,; 0as 1.~r~:rfii~e~ to be .r_eleJ7nt in 'i '' . ,\': doc~-m~nt in/0Iv,eico11clU:sions:~r ; conta)n:d or inwrporated by reference 
important to safety (ITS) witfiin :tI-iei; the current'operatmg term. J making a saf~!Y. det~rm_lnat!on by the provides a"basis of conclusions c; ~m_t_h_e_d_e_s,~g_n_b_as_,s_. _______ ~ 
scope of the CoC renewal. , . __ · Coe Holder.· related,to.the· capability oHhe SSC to. 

• ·. :· .. __ ,: .. :•'> ____ ;~- . :,,_"'h----· -· ........... _ ···-·-·-·-·-- ./.-.. c: . y _ .; . _ , --·-- -·- . perform Its i~t~~ae'J't,j;fyfu~ctlo~'.' ---~--
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AMP Review NOT Required 

DB ID Document Type 

154 72.48 Change 

Document No. 

NAC-Ol-MPC-038 

• • 
Revision 
No. Document Name 

0 YR 455-860-6A 10 CFR 72.48 Determination 

;':.T::'LA=:::A:::Q':"u:::e=st:::i::on':':':#::1::R::e::vi::e::w:_ ___ ~ ;.T:=LA=A=Q=u=e=st:':io=n=#=2::R::e::vi=e=w:_ ____ ~ ~T=L=A=A=Q~u=e=s=ti=o=n=#=3=R=e=v=ie:::w:::_ ____ ~ ;T:::'L:'::A:'::A:::Q=:ue=s=t=io=n=#=4=R=e=v=ie=w=------~ ;'.T:=LA=A=Q=u=e=s=ti:::o::':n:::#:::5::':R':"e:::v:::ie::':w::_ ____ ~ TLAA Question #6 Review 
Yes, this document involves systems, No, this document does not consider No, this document does not involve Yes, the analyses/design basis document Yes, the analysis/design basis Yes, the design document/analysis is 
structures, and components (SSCs) the effects of aging on the ITS SSC. time-limited assumptions defined by was determined to be relevant in document involves conclusions or contained or incorporated by reference 
important to safety (ITS) within the the current operating term. making a safety determination by the provides a basis of conclusions in the design basis. 
scope of the CoC renewal. ~---~--------~,~C_o_C_H_o_ld_e_r. _________ ~ related to the capability of the SSC to 

perform its intended safety function. 

Review NOT 
Revision 

DB ·10 DocumentType .. No. Document N~me 

155 72.48 Change NAC-Ol-MPC-039 0 YR455-861-SC, 455-862-4A 10 CFR 72.48 Determination 
_(S\;!~ERSEDtD TO ~A~-02:MPC,010) . 

;.T::LA':A':::::::Q'.::u':"e:':st:':io=n=#=l ::R::e::vi::e::w:_ ____ ~ ;.T:=LA=· A=Q=u=e=st:':io::'n':':':#:::2::R':"e::vi=e=w=-----~ TLAA Question·#3 Review TLAA Q'uestion #4 Re"'.iew . TLAA 9uestion #5 Review 

Yes, this documenfinvolves systems, No; this dos;ument does not:consider No;-this dqcumentdoes,_riqtirivolve}: Yes;•the anal'>'.f~s/desi~n basis qscument., Yes;:tt\.e a(\aly~is/design basis)\ 
structures, and components (SSCs) the effects of aging on the ITS SSC. time-limiteµ assumptions defined by was d~termined to be relevant in · docum'ent involves conclusions or 

TLAA Question #6 Revi~w 

es, the design.document/analysis is 
. contained or incorporated by ref~rence 
in the design basis. important to safety (ITS) within the . !.'1!_~~!!.~~.<1.E.e.@!.\11_&.!~!!11~--- .1 .. makii)g a safety" determi~ation by the · provi~~s. a basi; of conslusiq~~ . . 

scope of the CoC renewal. 'i:.· v· ; ;"· CoC H.older. ' relatedto'thfcapability'qfttie SSC to . 
. perform its intended safety function.'. 

AMP Review NOT Required 
Revision 

DB ID Document Type Document No. No. Document Name 

156 72.48 Change NAC-Ol-MPC-041 0 YR 455-856-0B 10 CFR 72.48 Determination 

TLAA Question 111 Review TLAA Question #2 Review TLAA Question #3 Review 
rN_o_,_t_h-is_d_o_c_u_m_e_n_t_d_o_e_s _no_t_i_n-vo-1-ve--l No, this document does not consider 

sscs ITS within the scope of CoC the effects of aging on the ITS SSC. 
renewal. 

Tuesday, December 3, 2019 

INo, this document does not involve 
time-I imited assumptions defined by 
the current operating tenn. 

TLAA Question #4 Review 

No, the analyses/design basis document 
was determined to not be relevant in 
making a safety determination by the 
Coe Holder. 

TLAA Question 115 Review 

No, the analyses/design basis document 
does not involve or provide a basis for 
conclusions related to the capability of 
he SSC to perform its intended safety 

function. 

TLAA Question #6 Review 

Yes, the design document/analysis is 
contained or incorporated by reference 
in the design basis. 
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. TLAA Question #1'.Review ;_' ; .' TLA_AQuestion #2·Review TLAA Question '#3' Review -'.' .·,,.·, . ,, ;, TLAA Questiorf #4 R~view .;=.~-===· =· =·=·==='::'::.-_i-'--_ _...,, .;:::::::::;::===~===-----, 
· Y;es, this document invplyes systems; o,this document does not;.,considt,r o,Jhis qocmn~nt d,<?!JS;not.fovplve,;Jt Nq,,th~ ~naly~~Mdesiefr,basisdqcumenf,. ~o,~~t~.n.~lys#/desig~ 6~.s\~.cf?:5=umeQt:, . es,J6e design :fqcument/analysis is 

structures;:and co111ponents(SSCsb : the1effect~1ofagingon the ITS SSQ'.~r· ti1ne;;lirrifreHfassu'rnptfons de[!h~tl \'>YB' w,~t1~~iermji\Efcfto n9\6e relev,afitin; Ji;.' does [ot)rivqiv'e:•or pro~ide'~ ~~sis'fdr;':)1 ·· contaihed or incorporatea by reference · 
important to safety (ITS) &vithin t_he . . . . ' the:currento'peratingtermi ; .,; ,;.{. C maki~g a'safe~y'determination By the ,.; . conclysions related to tpe capability of'•·. in the' design ba;i~. ' ·-

sco eofthe CoC'renewm: ;;;f.····~JlfZiitir~;~•~·'.,·<!~;j:~~:-~i::~~t_::~;f\· ~itf~~~~~~~ •. ~-~1~$D('its,inte~,~~~s~~~-·: 

AMP Review NOT Required 

DB ID Document Type 

158 72.48 Change 

Document No, 

NAC-Ol-MPC-043 

Revision 
No. Document Name 

0 YR LCR 1025-00110 CFR 72.48 Determination 

;.T=LA:::A:'.::'.Q'.:'.u::e:'::st::io::n:::#::1::::::::R:'::ev::::i:=ew=-----~ ;.T=LA:::A:'.::'.Q'.:'.u::e::st::io::n::::=#:::2:::R:=e:'::vi::e::w:_ ____ ~ ;T::L:::A:::A:::Q:'.:u::e::'s::ti::o:'::n:::#:::3::::R:'::e::'v:'::ie=w=-----~ TLAA Question #4 Review TLAA Question #5 Review 
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scope of the CoC renewal. Coe Holder. 

'6~ ID 

1~3 

•"'"'. :f?~ ; 
· Document Type· 

??;48 Cha~ge 
,, ~ ?; ~ 

, ,~'_'\-:.:f,y· .• ,<:-;~",,<><<; I'.->':, - Revision , , '\/.; '- _ 
Document No,:· No. :2'< . Document Name 

Pr?v;sionaLCY LCR1025-00310 CFR 72;48 Determinati2n .··. . ' N,:.'c,01-M~c:oso o 
'>(~;;;, -~.\.·\YA/:,. 

TLAA Question #5 Review 

No, the analyses/design basis document 
does not involve or provide a basis for 
conclusions related to the capability of 
he SSC to perform its intended safety 

function. 

Yes, the design document/analysis is 
contained or incorporated by reference 
in the design basis. 

(SUPERSED!:p TO NAtoz,1v11>c;-093f;;;'\· .. : :t, ·i:'f!j«'· ,;.:,;;::. 

.:ri.~A Qu,,.itkm .#1 Review.. TLAA Question #2 Review · TLAA Ques;ion°#3 Review .. ; TLAA"Ouestion #4 Review TLAA Questlori #5 Review > TLAA Question #6 Review 
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-· 

· ':·. Tl~A Questi~1{#1 Revie,;;, :;. , ,· · Tll\A.Questiori #2 Review·· " TLAA Questio'n #4 Review fi.AA;Cl~esti
00J#s Review Tl~.A q~estion #~;Review. 

:; Yes, this dS~ument i~V[!;;~ system~, Ng,this document does. not consider'-· ~o, th_is ?OCUlllent do_es nor\jlvolve. ', iii, t~~a~alys;s)design basi~ dpcument l· Yf.~i th~~nal;~)i1design ba~if Yes:1:11.; design document/analysis is 
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structures, and components (SSCs) the effects of aging on the ITS SSC. time-limited assumptions defined by 
important to safety (ITS) within the lthe current operating tenn. 
scope of the CoC renewal. 

Tuesday, December 3, 2019 

TLAA Question #4 Review TLAA Question #5 Review TLAA Question #6 Review 

No, the analyses/design basis document No, the analyses/design basis document 1ves, the design document/analysis is I 
was determined to not be relevant in does not involve or provide a basis for /~ontained or incorporated by reference 
making a safety determination by the conclusions related to the capability of n the design basis. 
Co( Holder ~he SSC to perform its intended safety 

function. 
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Revision 
DB ID Document Type 

226 72.48 Change 

Document No. 

NAC-02-MPC-037 

No. Document Name 

0 YR LDCR MPC-YR-02-013 10 CFR 72.48 Determination 
(SUPERSEDED to NAC-02-MPC-044) 

TLAA Question #1 Review TLAA Question #2 Review TLAA Question #3 Review 

Yes, this document involves systems, No, this document does not consider No, this document does not involve 
structures, and components (SSCs) the effects of aging on the ITS SSC. time-limited assumptions defined by 
important to safety (ITS) within the the current operating term. 
scope of the CoC renewal. 

Tuesday, December 3, 2019 

• • 

TLAA Question #4 Review 

Yes, the analyses/design basis document 
was determined to be relevant in 
making a safety determination by the 
CoC Holder. 

~T:::L::'A::'A:::O~u=e:'s:'ti::o:::'n:::#:'S:::R::e:::v:::'ie':w::_ ____ ~ TLAA Question #6 Review 

Yes, the analysis/design basis Yes, the design document/analysis is 
document involves conclusions or contained or incorporated by reference 
provides a basis of conclusions in the design basis. 
related to the capability of the SSC to 
perform its intended safety function. 

• 
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AMP Review NOT Required 

DB ID Document Type 

228 72.48 Change 

Document No. 

NAC-02-MPC-039 

• • 
Revision 
No. Document Name 

0 YR LDCR MPC-YR-02-015 10 CFR 72.48 Determination 

;':.T::'LA:::A:::::Q::u:::e:::st::io=n=#l=R:::ev::i::e::::w:__ ___ ~;.T:::LA::"A:'.:::Q'.::u::e:::st::io=n=#2=R=ev::i::e::w:..___ ___ ~ ;':.T::'LA:::A:::::Q'.::u'::e':st::i::on=#::3:::R::e:::vi'::e':'w:..___ ___ ~ ;':.T::'LA:::A:::::Q::u:::e':st::i::on==:#:':4:::R::e:::vi'::e':'w:..___ ____ ~ ~T::L':'A':'A:::Q~u=e=s=ti::o:::n:::#:::5:::R'::e::v::::ie'::w::_ ____ ~ TLAA Question #6 Review 
Yes, this document involves systems, No, this document does not consider I No, this document does not involve No, the analyses/design basis document No, the analyses/design basis document Yes, the design document/analysis is 
structures, and components (SSCs) the effects of aging on the ITS SSC. time-limited assumptions defined by was determined to not be relevant in does not involve or provide a basis for contained or incorporated by reference 
important to safety (ITS) within the th_e_c_u_rr_e_nt_o_p~e_r_a_ti_n=g_te_n_n_. ____ ~ making a safety determination by the conclusions related to the capability of Lin_t_h_e_d_e_si"'g_n_b_as_is_. _______ ~ 
scope of the CoC renewal. CoC Holder. he SSC to perform its intended safety 

'· .. >."Revision : 
Document No.· No. 

r-JAC;02-M~c;-9c4bk O .v~.NCR 02-05110 c~~ -z3:43 :, ~/i'):; 
~ .• , ~ • 't-~. "'' 

... , .. TLP$~~~~~J<~~Q #~.
0
~eV.it?W}:;~{;l~~~~~, , ~ . , {l.\.~J"\}.~ 

Y~~,\!Ilil'd9/;~ment !nyp ,es §Y/itim,s; N9;fh1ii,i:iocuirient doe$ tloft;gnsider. Nci;'..tli~ .· . . design ba . ent No!: .·. design ba'sis'dol:ument 
Stn/£UITeS; (\nd £Omp<:>n<ents:(S~.€s) the'effe£ts 9faging on th'HTS SSC. w~s det~t~inedto not b~:releva9t ifi . 1 · does'no{iri'volve 6rprovide a0ba;iSfor . 
importalitto safety (ITS) Within the . . ";,;; . ,;::; . maki~g as~f~ty determination fryt~e I c~nclu5io:~i1elat;d.to :he cap·a~.(Hty a[ • 

scope''6f the CoC .. re.:7\·~.~ -· .... , .. •-' '.·. . ' ..... , ·- . • ffi,~''·L. . . -~. :-,;: f:::.u. "~ -i}~}}tL ·. ,~°,~ 7~j~~*k' , ·,"{ j;~~'.~y · ~~~~;~~~'.~:~~'.m its mten:~~9~;~;~:Z,'.' ---- ,,A - . <Lv. , -·----- ,, .. · ... : •.,, ., > .. --

AMP Review NOT Required 
Revision 

DB ID Document Type 

230 72.48 Change 

Document No. 

NAC-02-MPC-041 

No. Document Name 

0 YR LDCR MPC-YR-02-016 10 CFR 72.48 Determination (Also see 
Supplement NAC-02-MPC-075) 

TLAA Question #1 Review TLAA Question #2 Review TLAA Question #3 Review TLAA Question #4 Review 
Yes, this document involves systems, No, this document does not consider Jl:o, this document does not involve Yes, the analyses/design basis document 
structures, and components (SSCs) the effects of aging on the ITS SSC. time-limited assumptions defined by was determined to be relevant in 
important to safety (ITS) within the the current operating term. making a safety determination by the 
scope of the CoC renewal. Coe Holder. 

Tuesday, December 3, 2019 

;':.T:':LA::A::::Q::u::e':st::i::on=#:::5::::R::e::v::ie=w=-----, TLAA Question #6 Review 
Yes, the analysis/design basis !Yes, the design document/analysis is I 
document involves conclusions or l~ontained. or incorporated by reference 
provides a basis of conclusions ~m_t_h_e_d_e_s~,g~n_b_a_s,_s. _______ ~ 
related to the capability of the SSC to 
perform its intended safety function. 
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.0','iit~i~il~ol~·fit~,, 
AMP ReviewNOT·Requi~ed ·:: 

-' ' <,.'' 

:~D,s1p 
231 

Document,No. 
'.,1 ', -~ ~ <O~~-

NAC-02-MPC-043 ' . 

;.T:::LA:::A::::Q::u::e:::st=io:::n::::#::1:::::::Re:::v:::i:::ew='~-----,' -TLAA Question #2 Review 
Yes; this document involves systems, No, this.document does not consider · No,this document does:not involve 

;:==:=::::::=:::::::==::::=:,::.::___::___ __ ~ ~=========~:::_--~ 'TLAA riuestion #6 Re,view . 
Yes,:the analyses/design basis 'document Yes, tne analysis/design.basis f es,the design document/analysis is 

structures, and components (SSCs) . he effects of aging ori the ITS,SSC. tim6,limited assumptions defined by . was determined to be relevant in dod.frnent involves' conci'Gsi6ns or contained or incorporated by reference 
m~ki[lg~:safety determination by the . prol/iaes a basis,ciftohc\u~ions in fhe,clesign basis. 
~C_o~C,~;H~o_ld_~_r._:, -~-'-''·_''~'·-~-~·,·~~• ~ela/;d t6ithe capabilit{of the SSC to'. 

• perfgT13s intended saf~tyfunction. 

imp?rtant to safety(I,:fS) within the . . , , '' , the current operating tenn. , ' 
' s2ope of the CoC reliewai:.\. ' . , --.- , ,, , 

AMP Review NOT Required 

DB ID Document Type 

232 72.48 Change 

Document No. 

NAC-02-MPC-044 

Revision 

No. Document Name 

0 YR LDCR MPC-YR-02-019 10 CFR 72.48 Determination 
(SUPERSEDES NAC-02-MPC-037) - SUPERSEDED to NAC-02-MPC-
063 / SUPERSEDED to NAC-02-MPC-075 

TLAA Question #1 Review TLAA Question #2 Review TLAA Question #3 Review TLAA Question #4 Review 

Yes, this document involves systems, No, this document does not consider 11~0, this document does not involve Yes, the analyses/design basis document 
structures, and components (SSCs) the effects of aging on the ITS SSC. time-limited assumptions defined by was determined to be relevant in 
important to safety (ITS) within the lthe current operating term. making a safety determination by the 
scope of the CoC renewal. Coe Holder. 

-- Mc-~-~--~ ·--·--~-,:r--~,-----~--~; -, /---~- ,><•.W•-- -~-- --~·-,...----~--------·_._,.,_._______________,-~---·-----.._,..,_,__•_•.--~.~-~-----·-• 

D,s1ci .. 

\~33:·: . 
·.;;,, 

Tuesday, December 3, 2019 

• 

DocumentNo. i 
, ,,.\-,,\,·t·N0/'t':'/,// , .. 
NAC'02'1vlRCi046' 

. . /.><};i-1\:;t:pj;>~, 

• 

TLAA Question #5 Review 

Yes, the analysis/design basis 
document involves conclusions or 
provides a basis of conclusions 
related to the capability of the SSC to 
perform its intended safety function. 

-· .. -•-•M• 
.. _.,... __ 

-·. -· 

TLAA Question #6 Review 

Its, the design document/analysis is 
contained or incorporated by reference 
n the design basis. 

-m=w=---~--·---•~..,-~.,_~--~~--~- -~-- ~" -
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AMP Review NOT Required 

DB ID Document Type 

234 72.48 Change 

Document No. 

NAC-02-MPC-047 

• • 
Revision 
No. Document Name 

0 CY 414-871-2C 10 CFR 72.48 Determination 

;':.T:=LA:::A::::::':Q':u':e:::st:::io=n=#l::::'R:::ev:::i:::ew=--------~ TLAA Question #2 Review TLAA Question #3 Review ;':.T:=LA'::A::::::':Q':u':e::st':io::n:::::#4::':::::R':e:::vi:'e':w':_ ____ ~ rT_LA_A_Q_u_e_s_ti_o_n_#_S_R_e_v_ie_w _____ ~ TLAA Question #6 Review 
Yes, this document involves systems, No, this document does not consider I No, this document does not involve Yes, the analyses/design basis document Yes, the analysis/design basis Yes, the design document/analysis is 
structures, and components (SSCs) the effects of aging on the ITS SSC. time-limited assumptions defined by was determined to be relevant in document involves conclusions or contained or incorporated by reference 
important to safety (ITS) within the the current operating~t_e_n_n_. ---~ making a safety determination by the provides a basis of conclusions in the design basis. 
scope of the CoC renewal. Coe Holder. related to the capability of the SSC to 

perform its intended safety function. 

AMP.Review NOT Required 

DB ID Document
0

Type 

235 72.48 Change 

Document No. 

NAC-02-MPC-048 

Revision 
No. Document Name 

0 CY 414-872-28 10 CFR 72.48 Deterrni_nation 

TLAA Question #l0 Review . TLAA Question #2 Review .. 
c • '\, \ , e, • :;>, •: , , ,\ > ,S \:\)\, ,C ,,-,, 

TLAA Question #3 Review · -->.;TLAA Que_stion #4' Review _- TlAA Question' #5 Review TLAA Que:iion #6 Review ;.-=:::.='=========---_:_~:_, 
Yes, this document involves systems, No, this document does not consider 
structures, and components (SSCs) , the .effects of aging_ on the ITS SSC. 

o, this document does not involve Yes, the analyses/design basis document 
1
·1Yes, the aJ1alysis/design basi( ! es, the design document/analysis is 

time-lim_ited assumptions dtned by;.: was _de_t~;.mined to be, r~le_vant ip _ J Jd~~um~n:: invol~es):?nclu~io~s ?r l'ontained R_r incorpor_!"ted by reference 
inipof!ant to safety (ITS\within the
scope: of the CoC renewal. • 

AMP Review NOT Required 

Revision 

the current~~eratE:1_lt!'!!I_TIO:'. -:;._
7

..:..' mak,~g a-safety det~~m1nat1on b\Mhe J-· pro~ideta'basis of-cbnclusJons,; ,!i_n the design basis. . ___ _ __ _ 
. .· · ; ' ~~Holder. __ ___::: __ :./ related to the capability of th'e SSC to 

-' ' · J)erform it~ intended safety ty_nction • 

. ·~- .. ---~---, ~,'.a. ·: ,,..,_,_..,~;... ~ -~ ,,,__,..':~' I' -- ~ '-" -----~ ,::ii;·. ,,, _ _:: \~,;.~,-· M/'\. ,.-, ,'¥~ .. ~5 -~,M~~, '"' .:"~' '" ·----~~ --.,_ .. ,,,,.,,, 

DB ID Document Type 

236 72.48 Change 

Document No. 

NAC-02-MPC-049 

No. Document Name 

O YR 455-861-68 10 CFR 72.48 Determination 

TLAA Question #1 Review TLAA Question #2 Review TLAA Question #3 Review 

Yes, this document involves systems, No, this document does not consider ll~o, this document does not involve 
structures, and components (SSCs) the effects of aging on the ITS SSC. time-I imited assumptions defined by 
important to safety (ITS) within the [the current operating term 
scope of the Coe renewal. 

Tuesday, December 3, 2019 

TLAA Question #4 Review 

Yes, the analyses/design basis document 
was determined to be relevant in 
making a safety determination by the 
CoC Holder. 

TLAA Question #5 Review 

Yes, the analysis/design basis 
document involves conclusions or 
provides a basis of conclusions 
related to the capability of the SSC to 
perform its intended safety function. 

TLAA Question #6 Review 

~

es, the design document/analysis is I 
ontained or incorporated by reference 
n the design basis. 
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. . ·.Revision· 
DB JD. Document Type ~~- : . i';C?,ocu~ent Name. 

237 72.48 Change .. 0 

. T~AA Question #1 Revi~w AAA Questi,m #2 R~view \,. TL¥ Qu1:stion#3"Revie,;.;.. . TL~A Questio~ #4 Review·. TLAA d_ues~i~n #5 Reviev,:;~ .... 

. Yes; this document involves· systems;. Nd;.this document does not cdrisider No:this document does not involve'.", Yes,jhe anaiyse's/deslgn basis docum_e .. ht,. Yes,{fi·e analysis/designba'si~ . Yes,the design docume'nt/arialysis is 
structures, and components (SSC:s) he,effects of aging on the ITS SSC. ti~e-limited assumptions defi~ed by. was determined to be relevant in ' document involv_es conclusions or_ . contain~d or incoiporated b/;eference · 
importanffo safety (ITS) within"the· · · : . · · : . · the current operating terr11. ' maki~g·a safety d~termin.atio~ by the . provJcje~ a basis:,ofco!)clysjons , ... ,_in_t_h_e_d_e

7
s·_,,,gc..n_b_a_si_s.~·------~ 

scope of the CoC renewal.·· ·%· .· . . . -y:._---, (';:--·--------- CoC Hplder. '·; · 'fJ;.. .. 1: relatedto'the capabilitycif,the SSC'tO 

AMP Review NOT Required 

DB ID Document Type Document Name 

238 72.48 Change 

Document No. 

NAC-02-MPC-051 0 YR LDCR MPC-YR-02-020 10 CFR 72.48 Determination (This 72.48 
supplements NAC-Ol-MPC-042) 

;':T:'LA:'A:::::'Q':u=e=st=io:::n::::#::1::::'::':Re=v=i=ew=-----~ ;:T::LA::A:=Q=u=e=st:::io::'n:':::::#2:::':'.R:'."ev:'::i:"'e:'::w'__ ___ ~ TLAA Question #3 Review 
Yes, this document involves systems, No, this document does not consider J No, this d 
structures, and components (SSCs) the effects of aging on the ITS SSC. time-limi 

TLAA Question #4 Review 

ocument does not involve Yes, the analyses/design basis document 
ted assumptions defined by was determined to be relevant in 

important to safety (ITS) within the the curren t operating term. making a safety determination by the 
scope of the CoC renewal. Coe Holder. 

·~-~---- ~-~---- . .. . . 

· .. ·11~~i~idn<:;(, 
,AMP Review NOT Required 

-.. • •1...' , ,.,,\ ' ' -~<. < 

' ';~"')',',- '<:-;,1;-: 

·Document No. .. No; :: Document Name 

.. P:rform its int_{nded safity fu~~tion. 

TLAA Question #5 Review 

Yes, the analysis/design basis 
document involves conclusions or 
provides a basis of conclusions 
related to the capability of the SSC to 
perform its intended safety function. 

· . .. . . 

D6.cument Type 

72.48 Change; 
" G· 

f\lll.C,02-MPC'052· ;YR LDCk~PC,YR:oi:o ... 2110 CF~.?. 2:48 ... D. e_tfminatiot_(.·This 7 '" ·,\ . ... ' . ' ... . . 
•·• ::supple~ents NAc:92(MPC-OlQ}~ \ s;i;/< ·' : :f/ ;,, ·,:/ ;t~it'..S/f:~~il~\)'1R".f[;:'}:J' ., 1 i1l1i;;~. 

TLAA Question #1 Review ;.T:'LAA=· =· ·::Q':::u::"e::st':i:':on:j;.:':'#:::3:::R':e::v·=,e::w:.:::...::._:___::_,_~ ;::::=;=!;::=::':::::::::::E::::::.'::,~--:...::.~. TLAA Question #~ iieview , · 
· Yes, this .d6cmnent involves"systems, . No; th.is document.does notconsld~f .. N"gj!hi~,,9oc);l111ent d?~ft;1?t invol:X~;/; No; theanalys~_s/design basisoocuihent,; .•· NoiJh~ a11.alys~s,J9EisJgr,b,.~j~.dp~u!11':Qi} 
· s'tructures, a;d cmnponeJts (SS}:;s) · · he effects oi'aging oni6e ITS ssc:;';' tiine>limited assumptions defined\by was\d~t~rmin~d to nofoiiieieJ~~t irt\; · does not involve ~['providea .. basis for,: 
important to safety (IT.SJ within ih~ · the cu~ent operating term·, . . .·-. . m~kinla-satety d~terrn'in'.lti~n by th{:.· conc1usions0related to the capability of . 

TLAA Question #6 Review 

Its, the design document/analysis is I 
contained or incorporated by reference 
n the design basis. 

--~~-"--~--"----- --~------·- -·· ··-- --

es(the'.clesign,document/analysis is .. 
contal~ed·or inc9ipcirated b/refere~i:e '. 
i~ the design basis~· . . 

scope of the CoC renewal. ·: · .. > ' CoC H .. older., ·· . he.5S¢.to perform'lt~ intended safety'. 
,, - ?f::" ,: , .. -~ Jff~.· J, , :,., .... :w:,: ...• ..,,fu_=~-.': t_{_Q_·'_}_,-.'-~,J.>-; .. _.,,. -... : ~'1:-·.·.; ... f.,.)_ .. · '_·_ >>, .. /\_.':,,"(.•.',·.:_._ · .. ·.· -•·.•.·.·.'-~,:7.·;,_._.;_:~ •. \:.: .. ·.: .• :,"'""·--·" . 

'I ,·~,:f'!<:; .. '•.-:,, ','}if!(!~' v ·'"' ~-······· __ '.'.':'.:"~~ ~ - .. • ,~,. 
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AMP Review NOT Required 

DB ID Document Type 

240 72.48 Change 

Document No. 

NAC-02-MPC-053 

Revision 
No. Document Name 

0 YR 455-881-7A 10 CFR 72.48 Determination 

JO evrew ;:T::'LA=A=Q=u=e=st'::io=n=#l=R=ev:::i::':ew=-------~ ,;':T::LA::A::"Q:'u::':e:::st=io=n:'::#:=2":::':::R::':ev:::i::':e:::w'__ ___ ~ TLAA Quest' n #3 R · 
INo, this document does not involve Yes, this document involves systems, No, this document does not consider 

structures, and components (SSCs) the effects of aging on the ITS SSC. 
important to safety (ITS) within the 
scope of the CoC renewal. 

time-I imited assumptions defined by 
the current operating term 

AMP Review NOT Requir.ed 

241 72.48 Change 

Document No;· 

NAC-02-MPC-054 

- "·-- ,, - ....... 

Revision 
No:' 'Document N,/me 

0 CY'414-866-3A 10 CFR 72.48 Determination 

TLAA Quest'on #4 Review I TLAA Question #5 Review 

No, the analyses/design basis document No, the analyses/design basis document 
was determined to not be relevant in does not involve or provide a basis for 
making a safety determination by the conclusions related to the capability of 
Coe Holder. he SSC to perform its intended safety 

function. 
.. ·- -- ~· - -- ··-·- . ~--•o,••- -~ -•,,w ---•M .-~---.-- =•~, •~•·-•• . . - .. - --- ····- - --~ 

TLAA Question #6 Review 

Yes, the design document/analysis is 
contained or incorporated by reference 
in the design basis. 

.~T::L:'A:'A=Q~u=e=s=ti:::o'::n:::#:::l:::R'::e::v'.:::'e=w:c·~·--2 ;_._'--.~T::L=A=A=Q=u=e=s=ti=o':':n:::#:::2:::
0

R'::e::v'::·,e=w=---:___-_::-~ ~=========S,'31:___.::.__ __ TLAA Question #4 Ri,view ·.· · . ':fTLAA Q,;~tion #5,Ri!view .... • ' ·~·.}LAA Qu~stion #6 Re.~iew 
Yes, this docm:nent involves systems, No, this document does riot consider· No, this' documentdoes not involve I No, the afa~yses/d;sl~n basisd,~cu~ent 1'1ves, the analysis/design basis. 'Yes, the design document/analysis is 
sfr1i:ll)res, a[Jd,components (SSCs); the effects of aging on the !TS SSC. · time-limited assumptions defined by. was determ1nJ'!d t.o not be releva~t in 1,,docume,~f invplves,conclusions or contained or (ncorporated by reference 
important to'safety (ITS.))\'.ithin,tlii:r• •· the cun'enf,operatjng,tenn. ~fkiCTf~lafi,ty de!,~f;!'ina!iO~:~Y,,the ·,1\providestbasis'CJffonclusio~p · . ;'··~i,n~.t_h_e_d_e_si~g_n_b_a_si_s._· ____ · __ ~ 
scope of the Coe rene«.ai> , f. CoC Holder. • :; ___:_,;.,:._ __ ~ TelatedtCl,the capa]?1hty of the SSC to 

.. , • ,,,_,, ·<., --· , ·-·--·-··-·-----~··---· ·-"·'" ,,, ___ ./:'~ ......... 'f .. _ .•... ,,perform its intended safety function ..... _,_ .. ····----···---- •. 
AMP Review NOT Required 

Revision 
DB ID Document Type No. Document Name 

242 72.48 Change 

Document No. 

NAC-02-MPC-055 0 CY 414-861-6A & 414-866-38 10 CFR 72.48 Determination 

;:T:=LA=A=Q~u=e=st:':io=n=#l=R=ev=i=e:':w:_ ____ TLAA Question #2 Review TLAA Question #3 Review 

Yes, this document involves systems, No, this document does not consider 
structures, and components (SSCs) the effects of aging on the ITS SSC. 

INo, this document does not involve 
time-limited assumptions defined by 

important to safety (ITS) within the 
scope of the CoC renewal. 

AMP Revie~ NOT Requirep 
',\"/,Jt:;j'l,1'\,,;, ~'.',;';,;< /;j~ 

DB'ID Document Type.. ;•Docum'ent No .. 
·Revision. 
Nci; 

the current operating term. 

.. , .. _ . 

Document Name 

243 72.48 Change NAC-02-MPC-056 0 · YR LDCR MPC YR-02-022 10 CFR 72.48 Determination 

'" 

TLAA Question #4 Review 

No, the analyses/design basis document 
was determined to not be relevant in 
making a safety determination by the 
CoC Holder. 

': .-" ,: 

TLAA Question #5 Review 

Yes, the analysis/design basis 
document involves conclusions or 
provides a basis of conclusions 
related to the capability of the SSC to 
perform its intended safety function. 

·, "':'. 

TLAA Question #6 Review 

!Yes, the design document/analysis is 
containe 

in the de 
d or incorporated by reference 
sign basis. 

=T=LA=A=,Q~u=e=st=i=On='=~=i=R=e=vi=e=w'-'· :..::-__ _:_~ ~=========--:_ __ :._.:.), ~T=l=A=A=Q=,~=e=S=ti=o=n=#=3=t="~=·v=ie::'w::..:·rl;,.'...t_' ,_:::_:__·..:.·:_::~;·; T=LAA==QE~;=\='t=io::n':'#=4=R=e=v=ie=w=--:___~ __ ,,,_: -==========_:_:__:__:_ ;Tl.AA Ques~ion #6 Re~i~w' '. 
Yes, this docurnent involves systems, No, this,document does not involve es, the ,analyses/design basis d.o.cument es, the a_nalysis/design basis. -res, t~e desi~n document/analysis is 
struCtl)res, and components (SSCs) i, time-li,1n,ited ass~niptions c!ffned by:; was det~(rnined tobe relevan'.in .· l,~?cu_lJ');i,t.! tnv~.lvest~ncl.u~iClrs.:Qr . font~1.~e9_ or 1pcorpo~~-ted by.r~ference •. · 
impp'.rtant 'to safety (ITS)withi1f the'"'. i=-c-'...,,.;-ic'--'-'--'-"=-'-c''--"-~~.,...;-'-=',I the cJrrent 'operaJing tenn: ;,,(,:/ \ ·' 4

: making a'.sa~ety dete;91iliatiorilly·the , , ! proy1des1a basis of;cpnclus1m1s ... ~~~_des1g~_ti_~~---'-' ___ _ 
scope of the CoC renewaL. ·, Coe Holder. · , · · : related to the capability of the SSC to ' 
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intended safety function. 

TLAA Question #6 Review 

TLAA Question #6 Review 

Yes, the design document/analysis is 
contained or incorporated by 
reference in the design basis. 
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Document Name 

. ~ . 

T_LAA Question #1,Review ', TLA.A Question #2 Review TL/IA Question #3 Re'::'iew • TLMQuesti?n #4 Review 

Ye's, this'document'involvessystems,. NQ,.thisoocument1!oes ni:>tconsider No~thisdocumerifaoes'notfnvolve',:: No;ffie analyses/desigiJ,'basis:, 
strnctures, and components (SSCs) · the effects of aging on the ITS SSC.. time-limited assu1nptions defi.ned oy' document was determined to not be 

, hnporta!lt to safety (ITS) ~ithin the · ----------- thec.urrent operating term:, , · relef~nt in making a:siifoty , 
scope or'the Ccic;renewafr : ,, ' . · · determination:by the 'CoC Holder. 

AMP Review NOT Required 

DB ID Document Type 

268 72.48 Change 

Document No. 

NAC-02-MPC-082 

Revision 
No. Document Name 

0 YR 455-061-9A 10 CFR 72.48 Determination (Superseded to NAC-
02-MPC-110) 

• 
;,T::LA=A=Q~u=·e=s=ti::o:::n·::u::s::::R::e::v::ie::w::__:_:._,-:__:,_ TLAA question #6 Rev.iew 
, o, the analyses/design oasis Yes, tl1e'desigffdocurnent/analysis is 
docu.ment does not involve or providd contained or incorporated by 

l
a basis for co~clusions relatedro the teference in the design'.basis .. :. 
capal,i)ityoftiib SSCto perform its·; .. ' . ' -

__ .. intended safety function. 

;T'::'LA="A=Q=u=e=st:::io":'n:':::":#l=R=ev'::'i"':ew=------, TLAA Question #2 Review TLAA Question #3 Review ;':-T=LA'::A'::'::Q":'u'.::e:':st=i=on=#::4::R':"e::':vi'.::e::':w':_ _____ ;:T:::L'::A'::A'::Q":'u:'e:'s:'ti:::o:'n::#:::5::R'.::e::':v:::ie:::w:_ _____ TLAA Question #6 Review 
Yes, this document involves systems, No,t11is document does not consider 1r:o, this document does not involve Yes, the analyses/design basis Yes, the analysis/design basis !Yes, the design document/analysi~ 
structures, and components (SSCs) the effects of aging on the ITS SSC. time-limited assumptions defined by document was determined to be document involves conclusions or contained or incorporated by 
important to safety (ITS) within the Lth_e_cu_r_r_e_n_t_o~p_e_ra'-t'-in~g"'-'-te'-rm=·------" relevant in making a safety provides a basis of conclusions !reference in the design basis. 
scope of the CoC renewal. Ld_et_e_rm_in_a_ti_o_n_b,,_y_t_he_C_o_C_H_ol_d_e_r. _ _, related to the capability of the SSC to 

AMP. ~t?view NOT R,equired 
',';,_~~~ :\:>,' ;,;:;_,- ~ <,:,'' ' 

DB ID , Document Type ,_ 

269 • 12:f8,C~~~ge 

Document No. 
\' \-::·,. " . / ,\ \ 

: .NAC'02'MPC:,083 ·., 

Revi~i6n 
No .. Document Name ". 

YRNCR 02:103·10,CFR72.48,Deter;;;riatloi((: 

perform its intended safety function. 

;':T:'LAA::::::::Q'.::u':"e·=st=io":'n::::#:::l::·::R::ev'::'i::ew=·:..;,2:'~,-e-"'__:..,;:T=LA~A~Q=u~e:=st::io=n::::#:::2:::::l~:e·v=i=e=w~.:.._,~..,_;.,,..-,~=:~~==:::==~:!):::'::'=..,'.;...:;..,._:_.,:::;,.;_,;:::::=:+':::'.::~~==+=-++i--~~;c;··-·TLAA"Q\l~~tion#S Review 
Yes, this 'document involves systefms,. No, tliis documen(does riot CO)isider, Yes/Uie'aiialy'sis/desigiitiasis 

'; TLAA Question_,tl6 R~view 

yes, tlie desigii.'docufoent/analysis is 
. contaii1ed or ii1corporatec:l by · · 
reference,.in .th:e desigrfbasis .. 

sinictures, and coinponents (SSCs) the effects of agiiigjm the ITS SSC:_ docuinent involves conclusions or 
. i11]p9.[!aritJo s.afety (IT,S,).~itN~ \gf.. \· .ff,.) pro~\~ilI\q ~~u-· qf c61;.~J\l~iqns ·. _ 
. scope ofthe CoCrenewal> · · · ·::;. relatt(d,to the;capability of the SSC to· 

erfof!ii _it~)nten9:?·s-afe_t)'.fut\ction. ;' 4, 
- -~·~_.,-,___. ~~~ "'"""&·'·· '""""·-~·~--

AMP Review NOT Required 
Revision 

DB ID Document Type 

270 72.48 Change 

Document No. 

NAC-02-MPC-084 

No. Document Name 

0 YR 455-856-lA 10 CFR 72.48 Determination 

TLAA Question #1 Review TLAA Question #2 Review TLAA Question #3 Review 

Yes, this document involves systems, No, this document does not consider IINo, this document does not involve 
structures, and components (SSCs) the effects of aging on the ITS SSC. time-I imited assumptions defined by 
important to safety (ITS) within the lthe current operating tenn. 
scope of the CoC renewal. 

Tuesday, December 3, 2019 

TLAA Question #4 Review 

No, the analyses/design basis 
document was determined to not be 
relevant in making a safety 
determination by the CoC Holder. 

;':-T:".'LA:'.:A'::'::Q":'u'.::e::':st=io=n=#=S=R=e=v·=1e::':w:_ ____ -, TLAA Question #6 Review 

o, the analyses/design basis Yes, the design document/analysis is 
~ocument does not involve or provide contained or incorporated by I: basis for conclusions related to the reference in the design basis. 
capability of the SSC to perform its 
intended safety function. 
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DB.lb . DocumenHype, 
ReviSion 
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) 0: YR_4SS-859-2C 10 CFR 72.48'Determ_inatlon (VOID -

w.· TC'rhompscm, change°has alre_ady been·,made/onCY) 

TLAA Qu~s~ion #1 ~~vie~\] ' ,,:,, TLAA,Questidn #2 R.aviev/~ o )'. • ~L;&Q~~~~~#3 R::;ZC ,;::j}'.:;-'. 

:{71 f2'.48 Cha~ge ff. : NA~-02-MPC-085 

=iv:o=id=e:d:D:o:_cu:m:e:n=f=;===========·=·=· .:J.- "F · ..... , 
AMP Review NOT Required 

DB ID Document Type 

272 72.48 Change 

Document No. 

NAC-02-MPC-086 

Revision 
No. Document Name 

0 YR VNCR 01-067 10 CFR 72.48 Determination (Supersedes NAC-Ol
MPC-006) 

;\~\\''.~:,---, /, '',-'"' ->'· 
TLAA Question #6 Review 

TLAA Question #1 Review TLAA Question #2 Review TLAA Question #3 Review ;:T::LA=A=Q~u=e=st::'i::o':':n::#:::::4:':R':e::v::ie':::w:_ ____ ~ :.:=========------- TLAA Question #6 Review 

No, this document does not consider INo, this document does not involve Yes, the analyses/design basis Yes, the analysis/design basis Yes, the design document/analysis is Yes, this document involves systems, 
structures, and components (SSCs) 
important to safety (ITS) within the 
scope of the CoC renewal. 

the effects of aging on the ITS SSC. time-limited assumptions defined by document was determined to be document involves conclusions or contained or incorporated by 
~tl_1e_c_u_r_re_n_t_o~p_e_ra_t_in~g~te_n_n_. __ · __ ~ relevant in making a safety provides a basis of conclusions reference in the design basis. 

. AMP Review NOT Requir:ed ' . , . ··, ,;,-· 

Document ,Type Document No. ... 
72.48 Chang~ 0 

~d_et_e_n_n_in_a_ti_o_n_b~y_t_he_C_o_C_H_o_ld_e_r._~ related to the capability of the SSC to 
perform its intended safety function . 

CY 4i4-!l62'3A 10 CER 7~-~8 ~etermin~~,:~\stpersedes'NAc-01: 
Mrc:01i1 ••· · · 

,,p 
T[AA Question #rRevieli, . 

;?~'>< ,', "J;: 
TLAA Questici~ #2 Review ".' 

Yes, this do~ument invo!VyS syste!Ils, 
structures: and corri'ponent,s;(SSCs)'. 
important to safety (ITS) within the, , 
scope of the CoCrenewaL: 

AMP Review NOT Required 

DB ID Document Type 

274 72.48 Change 

Document No. 

NAC-02-MPC-088 

., , /\\· \: ·f:,:r\::,~·,,>-,.t· 

"'> -·- ·~~s~-· ,->,; 

Revision 
No. Document Name 

O CY 414-881-2A / 414-882-2A 10 CFR 72.48 Determination 
(Supersedes NAC-Ol-MPC-012) 

,~T=LA=A=Q'=u=e=st=io=n=#l=R=ev=i=ew=------~ ,:'.:TL=A=A=O=u=es':t::'io':n:'.:#::'2:::':'R:='ev=i=ew::::.. _____ ,:::T:=LA=A=Q'=u=e=st:::io=n=#:=3:'.:R':e:'.:vi':e::::w:_ ___ ~ ;.T:=LA=A=::Q':u':"e':'.:st:::i=:on=#:'.:4:'.:R':e::::v·=,e=w=-----~ TLAA Question #5 Review 

Yes, this document involves systems, No, this document does not consider 11No, this document does not involve Yes, the analyses/design basis Yes, the analysis/design basis 
structures, and components (SSCs) the effects of aging on the ITS SSC. time-limited assumptions defined by document was determined to be document involves conclusions or 
important to safety (ITS) within the ~th_e_c_u_r_re_n_t_o~p_e_ra_t_in~g~te_rm_. ____ ~,relevant in making a safety provides a basis of conclusions 
scope of the CoC renewal. ~d_et_e_rm_in_a_ti_o_n_b~y_t_he_C_o_C_H_o_ld_e_r._~ related to the capability of the SSC to 

perform its intended safety function. 

Tuesday, December 3, 2019 

• • 

TLAA Question #6 Review 

Yes, the design document/analysis is 
contained or incorporated by 
reference in the design basis. 
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Yesjhis document invoivessystemf . o; this'document,doeiriotinvolve' .. o; theanalysesldesigri basis"."' ·., o,,the'allalys·es/design basis.. .,Yes, the design docu~ent/analysis is 
structures, andconiponents (SSCs): ' I~----~~~------~ time-limited assumptions d?fined by' documertt was determined to-not be. + ocument does noi: involve or provide .contained or incorpqrated by 
impor:tant to ~afefy (ITS) within the'. . the current operating term. ; . relevanfi~ making a: safety .. I. a basis for conclusi(Jns related to the /reference in the design basis. 
sc"o e ofthe;CoC' reneWa1~,C >\, " '•'-'' ,, /;Adetenn"itl:ation p the-Goe-HOider. klqipab~lity/of,the s~~,'to'.'perfofl11,,its ;,~ 

AMP Review NOT Required 

DB ID Document Type 

276 72.48 Change 

Document No. 

NAC-02-MPC-090 

. ... .. _·.-:~. -.. -. -_-_-_-_-~-------~.:_intended safety function. , ' 

Revision 

No. Document Name 

0 CY 414-866-2A 10 CFR 72.48 Determination (Supersedes NAC-Ol
MPC-018) 

TLAA Question #1 Review TLAA Question 112 Review TLAA Question 113 Review _T_LA_A_Q_u_e_st_io_n_ll4_R_e_vi_e_w ___ ·--, ;'T:"LA':::::'A::'Q':'u':'e':s:'ti=o=n=ll=S:::R':e':':v':'ie=w=-----, TLAA Question #6 Review 

Yes, this document involves systems, 
structures, and components (SSCs) 
important to safety (ITS) within the 
scope of the CoC renewal. 

No, this document does not consider I No, this document does not involve o, the analyses/design basis o, the analyses/design basis Yes, the design document/analysis is 
the effects of aging on the ITS SSC. time-I imited assumptions defined by document was determined to not be document does not involve or provide contained or incorporated by 

- - - --- the current operating tenn. relevant in making a safety a basis for conclusions related to the reference in the design basis. 
~d_et_e_rm_in_a_ti_o_n_b~y_t_he_C_o_C_H_ol_d_e_r._~ capability of the SSC to perform its 

intended function. 
---.. .,·-·-,----, ... _ ......... .,. .,7 •.• .., ........ -··--·· ----·-·-········-··-·•-· ....... - • ...,,)S~~~2S~~~CCC7""" .. ""-·"'·-=-""·-;ci· .... ---··········· • .-. -- ............... .. .... .. .. 

AMP Review NOT Required 

277 n.4.sc~ange NAG-02-MPC·O~l • 0, :: YRVNCR 00-173 AND OO-i74 10 GFR 72.4~:DeterminatiO!l . 
;& (Supersedes NAG-Ol-MPC-019) .. -· ..•• ; +'.i"..,· • , , . . • •n 

;.T,.LA=A=·=a=u=e=st=io=n=#=· 1=R=ev=i=ew=·:...\_\_::_>·_" ~--=-'·· :...; .. TLM question 112 °Review .'..:} 
1
· '. : '.'.~:;;'T:"~AA=· '.=i::=·~,.,t=·~=;t=;i=~"=···=;=i=;=·~=v·=,:=~:.

111
_'!:_~:_\::_,:·,_;:· __ .-' .. ..:,: •. ;:;=·~=~=;="~,.,<~=

1
?':''~·=~i=~="=ll=4=i=f=t=';e=w=-..:..::_:_:_ __ ..:, ::========::"I.----~' ;~i~~~~~g:ion II~ Re~iew . 

Yes,jhe analysis/design basis . '; · No., this.document does not consider . o; this document does notinvolve Yes, the. analyses/design basis:... · J \(es, th~ '1!n11lysis/desig1rbasis, .. es, the design document/analysis is 
doc!fmeflt.it1Y9Jyes coficl.1w,i.~!1S.otf> th~.eff;cts:of'.aging o.n.theI;I;S SSC.· ime~lhiiited ass~1_\!pt_iqnf,d~flri,ed:by:'' ~sfi;,umerit;.'fas,4efenniµ~q, tq,~~.\. -;j~ documeµf it1volyescgncl.\i~i.o~s or. IC()!1\aine{or inc9rri%~ted by. + .. 
provides a basis of conclu'sioris. ' • •: . tlie current operating tetni. ;.-!·· · ·· /• reievaWJii makingia safety ~::: . ···. · • Jt provides .a: basis of:~'tinclu~i&h~ .. . reference in the design ·basis: :' . 
related.to the capability of the ssc·to' . determination by the CoC Holder. I: elatedJb'tbe c11pability ofthe:ssc to 

per~o!m its cinte~~-ed s!:f:~J~nction. ·s.c ___ .,·, ,. < ._ , +> ·--. · :~'., . • :ci:C: .. ;~..;<ki'i<:. :, ".~0:..,: _:;:;;:;>.«::.::.P~:~~_rin•it~-~n,t~~.?~~~-~e~ function. 
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AMP Review NOT Required 

DB ID Document Type 

278 72.48 Change 

Document No. 

NAC-02-MPC-092 

Revision 
No. Document Name 

0 CY 414-860-2A 10 CFR 72.48 Determination (Supersedes NAC-Ol
MPC-023) 

;:T=LA':'A':':::Q:':u':"e:::st":':io=n=#l=R=ev'::'i:::ew=------~ ,:'::TL=A=A=Q=u=es=t=io'::n'::#":'2::::'::':Re=v=i=ew=------~;:T:=LA=A=Q~u=e=st":':i:':o::':n:::#:':3:'::R':e:::v'::ie=w=-_____ ;:T:=LA=A=Q~u=e=st=io=n=#4=R':e:::vi':e:':w:______ TLAA Question #5 Review 
Yes, this document involves systems, No, this document does not consider No, this document does not involve Yes, the analyses/design basis Yes, the analysis/design basis 
structures, and components (SSCs) the effects of aging on the ITS SSC. time-limited assumptions defined by document was determined to be document involves conclusions or 
important to safety (ITS) within the ~th_e_cu_r_r_en_t_o~p~e_r_at_in~g~te_rm_. ____ ~ relevant in making a safety provides a basis of conclusions 
scope of the CoC renewal. _d_et_e_rm_in_a_ti_o_n_b~y_t_he_C_o_C_H_ol_d_e_r._~ related to the capability of the SSC to 

Dll ID Doc'ument Type· ,Document No. · 

' '2!79 ~2;48 Change)' ,,NAC-02cMPC0093 
1 ,,I(, ' {", ' ' 

, ~ R-~-~i~ion 

'No. ·:;,r 

its intended safety function. 

.Document Name 

S·CY414,893:1A 10 tER)2:48 Dcitermimition (Stl'persedes NAC'01, 
'MPC-025)_ ; ', 

Yes, the design document/analysis is 
contained or incorporated by 
reference in the design basis. 

;:Tf~AA=::::Q~u':e:::s,t'::io"'n:::#:'1:::R:::ev::i::ew=;,,c_:~~_:_:::.:, TLAA Question #2 Review; TLAA Question #3 Review· ;:T:"LA':'A':':::Q:':u'::;e::st::io::n::+#4::.:'::R::e::vi::e:::w'.::. :~:. -~~.:.,;._:,· . TLAA Question #5 Review , : . . , ._ ., TLAA Question #6 Review 
Yes;this' document ilivolves sys;_ems, 1N9:'.,this dcic~inent does.not consideJ I N6,"th_is ?OCUt~ent d~.es'~ot involv_e·~ Yes, th6analyses/desigtibasis ~-' ' I !Yes', the•atialysisioe~ign basis :.:t '!\res: th'e desigti d6cument/a1lalysis is.' 
structures, and components (SSCs) l~he,,effects of agmg on· the ITS SSC. · t1me,hm1ted assumptmns defined by do~uinent was cletermined tb be docu111ent involves con_chis,ions or lcontain~d or incorporated by 
important to' safety (fTS) within.the · , the current operating term. · televant in mak_ing a safety,: . ·· provides a. basis1ofcoriclus_ions _.' reference in the design basis. 
scope.of the. Coe renewal. . '. , determination,bythe CodHolder.i ,· relat~g,to'.th~ c.(~bility 9[.t'1e SSC to · 

'_Per!~in_il:' inteifded safety function. __________ '---------- -

AMP Review NOT Required 
Revision 

DB ID Document Type 

280 72.48 Change 

Document No. 

NAC-02-MPC-094 

No. Document Name 

0 CY 414-860-28 10 CFR 72.48N Determination (Supersedes NAC-Ol
MPC-026) 

TLAA Question #1 Review TLAA Question #2 Review TLAA Question #3 Review TLAA Question #4 Review 

Yes, this document involves systems, No, this document does not consider IINo, this document does not involve Yes, the analyses/design basis 
structures, and components (SSCs) the effects of aging on the ITS SSC. time-I imited assumptions defined by document was determined to be 
important to safety (ITS) within the lthe current operating term. relevant in making a safety 
scope of the CoC renewal. determination by the CoC Holder. 

Tuesday, December 3, 2019 

• • 

TLAA Question #5 Review 

Yes, the analysis/design basis 
document involves conclusions or 
provides a basis of conclusions 
related to the capability of the SSC to 
perform its intended safety function. 

TLAA Question #6 Review 

Yes, the design document/analysis is 
contained or incorporated by 
reference in the design basis. 
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DB ID Document Type 

282 72.48 Change 

Document No. 

NAC-02-MPC-096 0 

Document Name 

CY 414-891·2A / 414-892-2A 10 CFR 72.48 Determination 
(Supersedes NAC·Ol·MPC-030) 
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Yes, this document involves systems, [~d~c-;:;;,:;;rrt do;;-s-;;-o-t c-o-ns-id_e_r_\ No, this-do_c_u-ment does not involve Yes, the analyses/design basis Yes, the analysis/design basis 
structures, and components (SSCs) [!he effects of aging on the ITS SSC .. time-limited assumptions defined by document was determined to be document involves conclusions or 
important to safety (ITS) within the ~th_e_cu_r_r_en_t_o~p_e_r_at_in~g_te_rm_. ____ ~,relevant in making a safety 
scope of the CoC renewal. determination by the CoC Holder. 

AMfReview NOT Required . . , .. ··---· ·-·-· 
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Yes,' the design dociiment/analysis is 
1contained or incorporated by 
;reference in the design basis .. 

TLAA Question #6 Review 

Yes, the design document/analysis is 
contained or incorporated by 
reference in the design basis. 
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. strnctl,!r'es; anlf;§9~pone~ts/~.~.qs1';: ti)¢ effec~s.of:agirig ,on the\J[S .s~¢:' ~- tifr1e-I1\i1)ie,9 assii1\(ptJgns,1ifined'.,by;j. 9?rlll11~ni?Y~:9~t{rinin~4 t9:~~- ... :cµ111~ni:zirvi:Jlvt~:</}H}f/,ll~i91~or' 'c,9ntah,1eflQ~ incorp()Jated bt 'i 

important to safety (ITS) within the:' ·' .. ,, •'\ ' . the"curren!operating'terrrt•.,f '. . ' relevant-in,making'a safety"•{,\: ·., videsa'oasis of conclusion's'. , ·,referen'c'e in the d~sign basis: 
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;:T:':LA=A=Q"'u=e=st=io=n=#=l=R=ev"::'i:':ew'=--------~ ;:T:':LA=A=Q"'u':"e:::st=io=n=#2=R=e=vi':"e:::w':_ _____ ~T=L=A=A=Q~u=e=s=ti'::o:::n:::#:"3:::'R::'e::"v:::'ie::"w::___ ____ ~ TLAA Question #4 Review 
Yes, this document involves systems, No, this document does not consider No, this document does not involve o, the analyses/design basis 
structures, and components (SSCs) the effects of aging on the ITS SSC. time-limited assumptions defined by document was determined to not be 
important to safety (ITS) within the ~th_e_c_u_r_re_n_t_o~p_er_a_ti_n=g_te_rm_. ___ ~ relevant in making a safety 
scope of the Coe renewal. determination by the CoC Holder. 
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Yes, this dcicOlnent inv()lves systems,' Nq)'.this do°fli~~fdoes nOt coris(cJer' No, 'this docum'<nt does 'no! mvolve: ' No,-th'< analyses/design basis 
structures, and co.mponents (SSCs) the effects ofaging on the ITS-SSC. time;limited assumptions dc;fined by • 
important to safety (ITS) within)he : · · the·current operating term. 

o, the analyses/design basis 
document does not involve or provide 
a basis for conclusions related to the 
capability of the SSC to perform its 
intended safety function. 

Yes, the design document/analysis is 
contained or incorporated by 
reference in the design basis. 

,: 'TLAlil9o~~tion #5'.Revi7w; b· , JLAA Question #6 Review -. 

iNo,jlie'.amilyses/design pas1s ·· · 1\i 'jYes;;'.lif design,d9ciunent/,fnalysis is. 
ldocume;n( does ·_not '.involxe:or provide 'contame_d or incorporated by' 
a basis for conclusions related to,tiie>1 reference in the design basis.,. 

sco' e ofthe-CoC ,renewal: - ;/;;°;- . c~pabi!iiy·of the{ssc io p~rfC>rm i~ 1: 
~---,,=--,---'--"'-'.--"-'-7'c---:~-'-'-+"' inteh<le'd safety ftinctiori:1111l.''; · ·' • 
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Yes, this document involves systems, No, this document does not consider I No, this document does not involve No, the analyses/design basis No, the analyses/design basis l:Yes, the design document/analysis is 
structures, and components (SSCs) the effects of aging on the ITS SSC. time-limited assumptions defined by document was determined to not be document does not involve or provide contained or incorporated by 
important to safety (ITS) within the ~th_e_c_u_rr_e_n_t_o~pe_r_a_ti_ng~te_rm_. ____ ,
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relevant in making a safety a basis for conclusions related to the reference in the design basis. 

scope of the CoC renewal. ~d_et_e_rm_in_a_ti_o_n_b~y_t_he_C_o_C_H_o_ld_e_r._~ capability of the SSC to perform its 
intended safety function. 
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Yes, ilie,analyses/desigri basis ¥es, t~e arialysis/desigr{pasi~'· · Yes; tlie,design document/analysis is"' 
document was determined to be I document involves conclusions or contained or incorporated by 
reievaHfin.making'a safety 5• · · B"rovides a'6lisis ·ofconcJusioHs · reference in·the desig1i basis:' 

·.----~~-~----~ detennination by the Coe Holder: n\lated to t!J~ capabiJity of the SSCto 
perform its,i.h'ierided safety function.~ 
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TLAA Question #1 Review TLAA Question #2 Review ~T=LA:'::'A::"Q:'.'u:::e':':s:::ti=o'::':n::':#:':3::':R"'e":v'::"ie=w':_ ____ ~ ~T:'l::'A::'A':Q=u=e:'s::ti:'o::n:::#::4::'R:::e':::v:::'ie::'w:::_ ____ ~ TLAA Question #5 Review y;;: this document involves syste1m, No, this document does not conside~-'l:No, this document does not involve Yes, the analyses/design basis Yes, the analysis/design basis 
structures, and components (SSCs) ~cts of aging on the ITS SSC __ j time-limited assumptions defined by document was determined to be document involves conclusions or 
important to safety (ITS) within the the current operating tenn. relevant in making a safety provides a basis of conclusions 
scope of the CoC renewal. detennination by the CoC Holder. related to the capability of the SSC to 

perform its intended safety function. 
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. Yes: tqisdocument:'frivol'\;es S}'..S(ems,\ No:;this(ioclunent d~es notcons(der es; .i.lie analysi:.is/desigrt'basis' . '(es, the an'aly'sis/designba's'is>••: 
s\ructwes, and_componel)(S (SSCs) ' the effects of aging on the ITS SSC. JJ,ime-limitep ~s~1:1mptiqns d<fll)~µ_})y' 907u.n:i~nt ~ determii}\!ct'to be . doCUl)l§nf, involve~ ~on~w.sk>llS or 

TLAA Question #6 Review 

Yes, the design document/analysis is 
contained or incorporated by 
reference in the design basis. 

; important to saJety (ITS)'.'.withirfthe' '7Jthe currei1t'operating t()nn. ,, '. ' 0·~1'~' .. · relevant in1Il]akitjg a safe'tY ''. pro1iµes )iit>11sisof:'corn;;jusions· 
scb' e of the C,oC renewal'. ' . . \ \ \ ·. . . ' . . &etermihation by'the CoCHolder. i elatedJo the capability of the ssc:to . . . . 
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Yes, this document involves systems, No, this document does not consider No, this document does not involve Yes, the analyses/design basis 
structures, and components (SSCs) the effects of aging on the ITS SSC. time-limited assumptions defined by document was determined to be 
important to safety (ITS) within the the current operating term. relevant in making a safety 
scope of the CoC renewal. determination by the CoC Holder. 

:.T:::LA::::A::::::::Q".:u::::e::s:::ti=o=n=#=S=R=e=v=ie=w=-------~ TLAA Question #6 Review 
Yes, the analysis/design basis Yes, the design document/analysis is 
document involves conclusions or contained or incorporated by 
provides a basis of conclusions reference in the design basis. 
related to the capability of the SSC to 
perform its intended safety function. 
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st'ructu~~s, and.CO!l1J)Clllell(S (SSt;:s) < the effects of ;ging·on th€°JTs,'ssc ·, time~lin{jtelassuiri\?tions definei.iby: docu,ITI;,nt yias ileten~}ned to b~'. ':Y · 'a~CUQl~nt ifvof ves co11clusions or-, ccintaified o~,incorporated'by 
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TLAA Question #1 Review TLAA Question #2 Review TLAA Question #3 Review TLAA Question #4 Review 

Yes, this document involves systems, No, this document does not consider IINo, this document does not involve No, the analyses/design basis 
structures, and components (SSCs) the effects of aging on the ITS SSC. time-limited assumptions defined by document was determined to not be 
important to safety (ITS) within the lthe current operating term. relevant in making a safety 
scope of the CoC renewal. determination by the CoC Holder. 
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a basis for conclusions related to the reference in the design basis. 
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scope of the CoC renewal. 
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No, this document does not consider 11:No, this document does not involve Yes, the analyses/design basis Yes, the analysis/design basis Yes, the design documentZanalysis is 
the effects o_iaging on the~~~ time-limited assumptions defined by document was determined to be document involves conclusions or contained or incorporated by 

~th_e_c_u_r_re_n_t_o-p_e_ra_t_in~g~te_rm_. ___ ~ relevant in making a safety provides a basis of conclusions reference in the design basis. 
determination by the CoC Holder. related to the of the SSC to 
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structures, and components (SSCs) the effects of aging on the ITS SSC. time-limited assumptions defined by document was determined to be document involves conclusions or contained or incorporated by 
important to safety (ITS) within the ~th_e_c_u_rr_e_n_t_o~p_e_ra_t_in~g~te_rm_. ____ ~
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relevant in making a safety provides a basis of conclusions reference in the design basis. 

scope of the CoC renewal. ~d_et_e_rm_in_a_ti_o_n_b~y_t_he_C_o_C_H_o_ld_e_r._~ related to the capability of the SSC to 
perform its intended safety function. 
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l:o, this document does not involve 
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Yes, this document involves systems, No, this document does not consider 
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capability of the SSC to perform its 
intended safety function. 

; ' 

;.T::::LA::::A":'.,:=9:'.u::::e::::st::::io::n::::::::#::1 ::::R::e::::vl::::e::::w~; .:...:---~ ;.T::LA::::A::::::::Q:'.u::::.e::::st::io=n=#2=R=e=vi::::e:::w:.''.... '----'--~ =======::::::::::::::::::.._:±:__:_..::_~ TLAA Qu~;tibn #4 Review· TLAA guestio11· #5 Review 

Ye~, t,his d_ocument involyes systems,. o;_thi~,,document does n<tcon~ider o, this;cfocument does nof.involve· Yes, the'f lyses/desig~ basis/. Yes,"the analysis/design basis 

TLAA Question #6 Review 

Yes, the cJfsjgn document/analysis is. 
con.tain_~_d_ <>r_ .. · in_ corporated_ _by ' " 

're'rerenCe_'. ill the dcisigll -bil$is. V, ;(:5!'{;' ' 
struqh,lr,e~, an'i:I compo(len.11.(SS,Gs) ; ' tlie effects of aging on the:ITS SSC. tim_i';\.!W!.\ecl_ iss;1in,ptions.~.C?,(\~.i.d ~Y\ ?Oc,tf111f •. ', ~termint?9,jo betlts ... dpprocvv1md_ .. e?_ .. s·.n_ .. _.1a·:_·bn.av __ ·s.01·_·.lsv __ oefs ccoon,'.1cclluu,s~1.~_oo._,.nn_.·ss' o_.r .• · 
iniporfantlosafety(!TS)'y;ithin the ' ,· ·;,, ·. thecurrel)foperatingtenn,:feri•;•).'' relev!Jl1t .. ; .. · ingasafety: \;-,';!'" .· 
scope pf the' Coe renewa1;: · . ' deteiniination· by the Coe Holder; '\ elated1,t~1pe

1
~apabil ity_o'fc°tli~Jssc·to 

. ______ . J··--- perfomi'its inteniled safety_furiciion. __ . _______ . .:. .. _______ _ 
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Yes, this document involves systems, No, this document does not consider No, this document does not involve Yes, the analyses/design basis Yes, the analysis/design basis Yes, the design document/analysis is 
structures, and components (SSCs) the effects of~ging on the ITS SSC. time-limited assumptions defined by document was determined to be document involves conclusions or contained or incorporated by 
important to safety (ITS) within the Lth_e_cu_rr_en_t_o~p~e_r_at_i_ng~te_rrn_. ____ ~ relevant in making a safety provides a basis of conclusions reference in the design basis. 
scope of the CoC renewal. ~d_et_e_rrn_in_a_ti_o_n_b~y_t_he_C_o_C_H_ol_d_e_r._~ related to the of the SSC to 

AMP Review NOT Required 

DB ID Document Type Document No. 

486 72.48 Change NAC-02-MPC-178 
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~ ~ ~:\i ;t't~~( ~/ 5} ' '{i: ,'<f' ,;i '' 
0

'TLAA'Question'#6 Review'·:,.· 

Revision 
No. Document Name 

o,th~analyses/design'~asis', 
document does not involve or' provide 
)a!Jas/f;for f:inclusiori~relat,ed to the 

,,.,'~:::f'c~-~'--:;:"."--:--fti:--:--c-~· c11m1bqity ofthe S,SC, 19·,,p.~ffcinn its · 
>:-,:- intended;safe fuilction.;;,;; .. ,·,:, ;, ; :. · 

0 YR 455-871-lPOA 10 CFR 72.48 Determination (Provisional) 

r~: i1;e ·aesiipi ctocumenti~alysis is 
fOJlt(l)l}\lc! or incorporated by_ 
reference in the design .basis. 

;:T::LA:::A:::'.:::Q:'.u:::'.e:'.:st:'.:io::n::::'.:#l=R=ev::i::':ew=------~ ;:T::LA:::A:::'.:::Q:'.u:::e:'.:st=io=n=#2:::'.::'R::':ev:'::i:'e::w:_ ____ _, ~T:::L::A:::A:::'.Q~u=e=s:::ti:'o::n::#:'3::::R::e:'v::ie::'w::_ ____ ~ ;::T::LA:::A=Q=u=e=st=io=n=#4:'::R::':ev::i:::e::w:_ ____ _, ;::T:::LA:::'.A'::=Q:'.u::::e:::s:::ti::':o:::n::#::':5:::R:::e:::v::::ie=w=-------, TLAA Question #6 Review 
Yes, this document involves systems, o, this document does not consider o, this document does not involve Yes, the analyses/design basis Yes, the analysis/design basis Yes, the design document/analysis is 
structures, and components (SSCs) the effects of aging on the ITS SSC. time-limited assumptions defined by document was determined to be document involves conclusions or contained or incorporated by 
important to safety (ITS) within the Lth_e_cu_r_r_en_t_o~p~e_r_at_in_g_te_rrn_. ____ ~ relevant in making a safety provides a basis of conclusions reference in the design basis. 
scope of the CoC renewal. ~d_et_e_rrn_in_a_ti_o_n_b,y __ t_he_C_o_C_H_ol_d_e_r._~ related to the capability of the SSC to 
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487 72.48 Change,' 
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NAC-02,MPC-179 

. TL~A Question #i Rev;ew . TLAA Question #2 Review. ·. , -TL"* Question #3 Reitieiiv'_. TLAA,Question #4 Review-: 

'; ·._' y' ,_e __ s_,.th).•s' do',•CUl,'!1e' ntfn_ .. v __ -_:c_i_Iv'e, s_-systems, ··IN?:/his _d?cu_ meili do_~~)§;con,sider~ ': o_ :_~_i~J~ 4_".?_'cument'c!Q_e_l_ •. ·_··.·.f_·_:~_\in .. ~-9_1ve ' .. · :Ye_s_ .,f_._1_._t_1y' a_rialys' e~_·_ .. ~de_:s __ i_~ __ :_P_::_a,~i_s:r,. ' .. -i: S}C~/:h\[\l,s;,~n.d c9rnpone1:1ts ,(SSCs) •. l!,Ii_e;effects ofagmg :o~IJ.)e{fS sso~ t!J}!\ltiim.'\!!d l_lSS\!1?.JJPl01:_S.'<le~2S:d by \ dQC\!Ji:!f~t l,YaS.~\l;t.e.i:?1111.e<,1,to _lj~' • 
. : lll11l.Qrtant to safety:(ITS)\w1thm tlie . · i ff~ ·, thectirrent·operatmgtertjl.r.; ,. · · relevant m-makmg a safety.:;> .. 

·. scope of the Coe re11e\Val. V . -. ' ;''. - . : dete~in'aiion b'';the Co€,Hofder. 
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perform its intended safety function. 

T~ Ouesiion _ns Revie-y ,;· 

Yes'.•theanalysis/desi~n,b<fsis· 
' doc\!qi1nt il)f>! ves co11cfiisions or : 
•. pf(iv1ctis}6asi~ of c,oncfosi~s:;': 
' r.elated to "the capability ofihe SSC to 
'perfo'nn 'its intende_d safety function." 

TLAA'Question #6 Review· 

yes;;tl1e,d~~ign docupleiit/ayalysis is 
qoi1tain'ed orin,corporated;by• 

·• referepce'in:th~design.ba~is. 
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0 YR 455-902-0P1A 10 CFR 72.48 Determination (Provisional) 
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Yes, this document involves systems, No, this document does not consider I No, this document does not involve Yes, the analyses/design basis Yes, the analysis/design basis Yes, the design document/analysis is 
structures, and components (SSCs) the effects of aging on the ITS SSC. time-limited assumptions defined by document was determined to be document involves conclusions or contained or incorporated by 
important to safety (ITS) within the ~th_e_c_L_ir_re_n_t_o~p_e_ra_t_in~g~te_rm_. ___ ~ relevant in making a safety provides a basis of conclusions reference in the design basis. 
scope of the CoC renewal. ~d_et_e_rm_in_a_ti_o_n_b~y_t_he_C_o_C_H_ol_d_e_r._~ related to the of the SSC to 
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72.48,Change · NAC-02,MPC-182 

structures, and component§ (SSCs) 
. important to' safety (ITS)\vithin the 

'.\scope o(t~e;CoC renewal..;, 
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490 72.48 Change 
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NAC-02-MPC-183 

· ·TtA'A8~~~i1i:ih'#4 Review ·-fr~~;6iJ"stion.#siie~i~w(+;•::b? .. 
Yes,.the analyses/design ,,Yes;the analysis/design basis',.·. , 
document was determined to be I document involves conclusions or 
r~leyant .,in rna)dng a safety. i .. ~o:v)des a basis ofconcl usicms 

==--:c::.:..:..:=-2c:'c"='f-'-~~~--..J deteiinination.by the.CoCHoJoer. . rel,ate:<J;~o the.p~p(lbility ofth,e:',SSC to 

' ... ,_ ::::_ ····•·· ·- ... , ........ - pe'fforrh its intended safety.Junction. 

Revision 
No. Document Name 

0 CY MPC-CY-02-010 10 CFR 72.48 Determination 
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Yes, this document involves systems, No, this document does not consider I No, this document does not involve Yes, the analyses/design basis Yes, the analysis/design basis 
structures, and components (SSCs) the effects of aging on the ITS SSC. time-limited assumptions defined by document was determined to be document involves conclusions or 
important to safety (ITS) within the ~th_e_cu_r_r_en_t_o~p_e_r_at_in~g~te_n_n_. ____ ~,relevant in making a safety provides a basis of conclusions 
~Jpe of the CoC renewal. ~d_et_e_n_n_in_a_ti_o_n_b~y_t_he_C_o_C_H_o_ld_e_r._~ related to the capability of the SSC to 
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NAC-02;MPC-184 

perform its intended safety function. 

'Revision 
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YR D.CR 455-02-0R2A.10 CFR 72.48 Deter~!~ation (Provisi~n~0I) A , • ··.•.i.' •• : '·.f· .·.· .. •,.·.· <,$;,'.,;•., 
- " ~ -- y,,, TLAA1 .-:0 ,.uest'·,o'n· ·#.5 Rev·,ew'' )· .• ii_~t-ft . __ , 'TtAA'Question'#3 Review, . . '·ifAA Cluestio~ 1141Review _ .. 
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·. Yes, this document involyes systems, 
. structures, and components (SSCs) 
· important to safety (ITS) within the 

sco e of th~ CoC renewal;. : 

jN;,this document does not-involve Yes,the analyses/design basis · fYes, ·the analysis/design basis· 
~----~-,~-~----~it!m7"li::nited as~in_nptions c.i~f~~ed by ddcume_nt, was d~termined to be qoc,timent involyes,conclusions or 

. !)le.current operating term. ,<:r . . r,~lfi;pnt).11n/l~\ng a Sjlf~ty1:,ist,. pf~\ia~s, p ]Ja~j~~f confll\~ions 
. defeirhiriatioh:by·the CoC Holder. (eJated to the capability ofth~ SS_C to . 

.. ....... -- _ perform its_iniended safety function. 
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TLA°A'duestion #6 Rev_i:~--~--~ 

iYes:.the design document/analysis is 
dihtained or in_coiporated by 
reference in the design basis. 

TLAA Question #6 Review 

Yes, the design document/analysis is 
contained or incorporated by 
reference in the design basis. 

·Tf.o.A·Questi~~~----
jYes; the desig1i document/analysis is 
contained or incorporated by 
efer~tce in.the design basis. 
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492 72.48 Change 

Document No. 

NAC-02-MPC-185 

Revision 
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0 CY MPC-CY-02-013 10 CFR 72.48 Determination 
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No, this document does not involve No, this document does not consider No, this document does not involve o, the analyses/design basis o, the analyses/design basis Yes, the design document/analysis is 
SSCs ITS within the scope ofCoC the effects of aging on the ITS SSC. time-limited assumptions defined by document was determined to not be document does not involve or provide contained or incorporated by 
renewal. Lth_e_cu_r_r_en_t_o_,p.__e_r_at_in_g"'-te_n_n_. ____ _, relevant in making a safety a basis for conclusions related to the reference in the design basis . 

.__d_et_e_rm_in_a_ti_o_n_b""y_th_e_C_o_C_H_ol_d_e_r. _ _, capability of the SSC to perform its 
intended function. 
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Y ~/thi anal~s~s/µesign basjs;;;, · Yes: !!je a9alysis{c!e&i~ .~asis:,, , Y,e~,Jh~;design doc11jllent/analysi5 .is .. 

dpq~~ntwij,;~;~~WJ.llled t<>J~fi' , \ .. •i~.o~·u·· .. 1:1 ••. ~~.'.1:l.}~r\voJv~s.i .•. ?.:~fiysio·n· .ef;~.r. - . confairfed or incorpptated by . •• · 
r:Jevl\llt in in,akingf§afe,ty : :,.•·;, , provides a basis of:conclus1ons /' ·. refefen~e in the deslgn basis. 

i"',',C.0.,:.,~;,;c,c+=,:.,::,y=-.:,"S';""-;;-'--'J determination by tne'CoC Holder:. lreiated:to the capability of the SSC fo 
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Revision 
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494 72.48 Change 

Document No. 

NAC-02-MPC-187 
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0 CY YR 414-871-3A, 414-873-0A, 455-871-78, 455-873-3A 10 CFR 
72.48 Determination 

TLAA Question #1 Review TLAA Question #2 Review TLAA Question #3 Review TLAA Question #4 Review 

Yes, this document involves systems, No, this document does not consider ll~o, this document does not involve Yes, the analyses/design basis 
structures, and components (SSCs) the effects of aging on the ITS SSC. time-limited assumptions defined by document was detennined to be 
important to safety (ITS) within the lthe current operating tenn. relevant in making a safety 
scope of the CoC renewal. detennination by the CoC Holder. 

Tuesday, December 3, 2019 

• • 

;'.T::LA=A=Q~u=e=s=ti::o:::'n:':'#::5:':R:::e':v:'::ie:::w::...... ____ ~ TLAA Question #6 Review 

Yes, the analysis/design basis Yes, the design document/analysis is 
document involves conclusions or contained or incorporated by 
provides a basis of conclusions reference in the design basis. 
related to the capability of the SSC to 
perform its intended safety function. 
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MPC-148) 

;':.T:'LA=A=Q=u=e=st=io=n=#l=:'::'R:":ev':i::e:::'w:_ ___ ~;:T:'LA:'A:::::':Q':':u':':e:':st"'io=n=#2=R=ev':i::e:"w':_ ____ ;:T:=LA=A=Q=u=e=st:::'i":on=#::3:::R:'e::vi':"e':w':_ ____ TLAA Question #4 Review 
Yes, this document involves systems, ~o, this document does not consider I o, this document does not involve o, the analyses/design basis o, the analyses/design basis 
structures, and components (SSCs) the effects of aging on the ITS SSC. time-limited assumptions defined by document was determined to not be document does not involve or provide 
important to safety (ITS) within the ~th_e_cu_rr_e_n_t_o-p_e_ra_t_in~g_te_rm_. ___ ~ relevant in making a safety a basis for conclusions related to the 
scope of the CoC renewal. ~d_et_e_rm_in_a_ti_o_n_b~y_t_he_C_o_C_H_ol_d_e_r._~ capability of the SSC to perform its 

intended safety function. 
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Yes, the design document/analysis is 
contained or incorporated by 
reference in the design basis. 
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Revision 
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0 CY 414-881-3A, 414-882-3A, 414-895-3A 10 CFR 72.48 
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Yes, this document involves systems, No, this document does not consider 11No, this document does not involve No, the analyses/design basis 
structures, and components (SSCs) the effects of aging on the ITS SSC. time-limited assumptions defined by document was determined to not be 
important to safety (ITS) within the ~th_e_c_u_rr_e_n_t_o~p_er_a_ti_n-g_te_rm_. ____ ,,relevant in making a safety 
scope of the CoC renewal. determination by the CoC Holder. 
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500 72.48 Change 
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NAC-02-MPC-193 

Revision 
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0 CY NAC NCR 02-204 10 CFR 72.48 Determination 

;.T:::LA'::A':::::::Q'.:u::"e:':st:':io=n=#l=R=ev:'i::'ew=------~ ;.T:::LA'::A':::::::Q'.:u:::e:':st:':i:::on::::::#:::2:':R::e::'vi:::e:':w::_ ____ ~ ,T_LA_A_Q_u_e_st_io_n_#_3_R_e_vi_e_w _____ ~ rT_L_A_A_Q_u_e_s_ti_o_n_#_4_R_e_v_ie_w _____ ~ TLAA Question #5 Review 

Yes, this document involves systems, No, this document does not consider 11No, this document does not involve No, the analyses/design basis No, the analyses/design basis 
structures, and components (SSCs) the effects of aging on the ITS SSC. time-limited assumptions defined by document was determined to not be document does not involve or provide 
important to safety (ITS) within the ~tl_1e_c_u_r_re_n_t_o-p_e_ra_t_in~g_te_n_n_. ____ ~

1
relevant in making a safety a basis for conclusions related to the 

scope of the CoC renewal. determination by the CoC Holder. capability of the SSC to perform its 
~-----~-------~ intended function. 
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Yes, the design document/analysis is 
contained or incorporated by 
reference in the design basis. 

Yes, the design document/analysis is 
contained or incorporated by 
reference in the design basis. 
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0 CY MPC-CY-02-015 10 CFR 72.48 Determination 

TLAA Question #1 Review TLAA Question #2 Review TLAA Question #3 Review 

Yes, this document involves systems, No, this document does not consider 11~0, this document does not involve 
structures, and components (SSCs) the effects of aging on the ITS SSC. time-limited assumptions defined by 
important to safety (ITS) within the lthe current operating term. 
scope of the CoC renewal. 

TLAA Question #4 Review 

No, the analyses/design basis 
document was determined to not be 
relevant in making a safety 
determination by the CoC Holder. 

TLAA Question #5 Review 

No, the analyses/design basis 
document does not involve or provide 
a basis for conclusions related to the 
capability of the SSC to perform its 
intended safety function. 
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504 72.48 Change NAC-02-MPC-197 0 YR DCR 455-856-18 10 CFR 72.48 Determination 
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TLAA Question #6 Review 

Yes, the design document/analysis is 
contained or incorporated by 
reference in the design basis. 

--,--- ~ - - ---~ -~-- --· ------· --~-. ~ -·· --' . 

. TLAiQuestjo~ #&Review •.....•• 

l
we;j}he design docu~ent/analysis is 
contained or incorporated by 

. reference in the design basis. / 

TLAA Question #1 Review TLAA Question #2 Review TLAA Question #3 Review TLAA Question #4 Review TLAA Question #5 Review TLAA Question #6 Review 

~o. the analyses/design basis !:Yes, the design document/analysis is 
document does not involve or provide contained or incorporated by 
a basis for conclusions related to the reference in the design basis. 

Yes, this document involves systems, No, this document does not consider 11~0, this document does not involve No, the analyses/design basis 
structures, and components (SSCs) the effects of aging on the ITS SSC. time-limited assumptions defined by document was determined to not be 
important to safety (ITS) within the !the current operating term relevant in making a safety 
scope of the CoC renewal. 

DB ID. Doc~ment Type'" Documen't No. 
Revision 
No. Document Name, 

determination by the CoC Holder. 
\

capability of the SSC to perform its 
intended safety function . 

. ,,,,,.,, .. , ...... ,L,,=-=.= .. =,.= .. =·--=,=··=',=· =,======.=,,==!. 
:"~'.<\+>'\; ·~_,,,.:;;i :;'.···~·· 

·,\:; 

12:4~ C~a~g;-<, NAC-02'~~~-198!, , .. ,0 · Y~•pCR(L! 455-~;~~:1110.~FR}l;J8, Dete:miS,~~ion . J; • {':> · .:.1, . '\'.;;'.:,i, 

·· TLAA· Question #1 Review. • . ·TrnA Question'#2 Review · TLAA Question #3 Review ' .. •;'.f~tf Questio
0

n if Review·· TLAA Questibn #5 Review '\·'·" 

Yes, this document involv.es systems,· . o, this document does not consider. ~ this document does not involve ·· ;;the analyses/design basis . l ·.· q, .the analyses/design b:isis ... 
·. structures, !Ind componen\s (SSCs) the effects of aging on the ITS SSC. Jtime-li.mited'ass~11!ption~ c!e~~ed by document was qetermined to,not be dciciunent doernot involve or provide 

illlporta11tto Sl\fety (ITSfwithi11 the .,'the CU!Tent cip~rating terrn,,'.z%N , .. ·, ' rele}a~t:.i~m'/ki.ng a safety, a.b~is,for coi1ciusions relateo 10. the 
scop~ cifthe'coc rene~al. \ ..,,,.,. · ctetennination.b - th'e c'oc Holder:. ca(abiliiy o(t'flessc· fo perforin,its 

·-·· ..... ,.,..... . ... -2~~e:1~ed s_a.fe_i)'Ju~~tio:1.:.. --·- ·--
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TLAA Question #61Review · 

~~; the design document/analysis is 
contained or incorporated by 
!reference in the.design .basis. :. · .. 
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AMP Review NOT Required 

DB ID Document Type 

506 72.48 Change 

Document No. 

NAC-02-MPC-199 

Revision 
No. Document Name 

0 YR 455-871-7A 10 CFR 72.48 Determination (Supersedes NAC-02-
MPC-146) 

;:T:::LA=A=Q=u=e=st=io=n=#l=:R:":ev":'i:":ew=------~ ,T:'::L":'A:::A::::=Q:::u:":es":'t::'io:::n:::'#::'2::::':Re'::v:::i:":ew::':__ ____ ~ ;::T:'LA::"A:::::::Q=u=e=st=io=n=#3=R=e=vi:::e:=w':__ ___ ~ ;:T::LA=A=Q=u=e=st::i'::on=#:':4:'::R=e=vi:::e':"w':__ ____ ~ TLAA Question #5 Review 
Yes, this document involves systems, No, this document does not consider No, this document does not involve Yes, the analyses/design basis Yes, the analysis/design basis 
structures, and components (SSCs) the effects of aging on the ITS SSC. time-limited assumptions defined by document was determined to be document involves conclusions or 
important to safety (ITS) within the ~th_e_cu_r_r_en_t_o~p~e_r_at_in_g~te_rm_. ____ ~ relevant in making a safety provides a basis of conclusions 
scope of the CoC renewal. ~d_et_e_rm_in_a_ti_o_n_b~y_th_e_C_o_C_H_ol_d_e_r._~ related to the of the SSC to 

RE!viSion 
DB ID Document-Type Doc~rilent,Name ·,. :'.,. , '•;' 

Yes, the design document/analysis is 
contained or incorporated by 
reference in the design basis. 

' 507 ,' l n4~\{ha~ge ' : iyR,6ti;,iJ~_9'i.f ~:ciio'cFr{;7diJ~~t'er~~~~ii1~~f if}' i!f,;z,i{ij:! ·::.' 
·, TLAA Question ~1 Review TLAA·Question #3 Review TLAA,question #6 R~;;iew 

~--~---~------~ 
Y~s, this doctJment involves systems, , o, t!fe analyses/clesign ):iasis . , : · Yes, fhe clesign do,c~inent/analysis is 
Slfl!Ct4res, aIJd,cowpon~nts_ (~,~Cs)' :.l':,-,,,,,,,,,,,-,--,-""7r".;-li='7"~~~,..,,.II ,, d?c;1,tMi:iR0<!oe,~ ~otlf],~,glve Qf,M:>vj~,e ; co11tai11fc!_or iriC?fP2~ted ?Y ,,· 
important to safety ,(ITS) wit°:,in the<'' a basis for.conclusions related to;the ,, , reference m the design basis. 
scope of the CoC renewal. l: . , ,capa~i)ity ~ftl1e SSC::1to perform'its · . 

-----------·-----~'-·--·---------------------- --c----.:~:c .. -'-----~,,,;;,-~ .. , ••. -'. •. '.:'.k.v.:i ........ ..::.;;,, - -- -· '_'--·"'-"'_ --,~---- __ -_-__ .;,_'"_"'. -__ "'_-_-:. ___ "'_---_-__ -,----::,.-,-_.-_-'_intended safety functio~-- - ':.?-' -- .. , .. --- d -----· . ------ ,_ 

AMP Review NOT Required 
Revision 

DB ID Document Type Document No. No. Document Name 

508 72.48 Change NAC-02-MPC-201 O YR 455-919-lA 10 CFR 72.48 Determination 

TLAA Question #1 Review TLAA Question #2 Review TLAA Question #3 Review TLAA Question #4 Review 

Yes, this document involves systems, No, this document does not consider I l~o, this document does not involve No, the analyses/design basis 
structures, and components (SSCs) the effects of aging on the ITS SSC. time-limited assumptions defined by document was determined to not be 
important to safety (ITS) within the lthe current operating term. relevant in making a safety 
scope of the CoC renewal. determination by the CoC Holder. 

·-- ·- '~_:/ ' ~-- ·--> _,, ~---- .. - , -"·-. ... •,-c---- -,-,.._s·· . . ···•. -. ~_,..-- ·- .. , .. ,.,_.,., ,---~ .. ~ ,--·--··· ••,·-~---•••-.•-,,~ ,n-~~~•-·~ --~·••••·,.,,~·-•-

A_MP Review NOT Required 

_DB ID , Docume~t Type 

509 72.48 _change 

t:'Document Nci:o\ 

i' NAC-02-MPC:203 

Revision :;;· ,., . ;.. 
N'o·. , Document Name''.'" 

0 YR 455,895-4A 10 Cl;R 72.48 Determination 

TLAA Question #5 Review 

INo, the analyses/design basis 
document does not involve or provide 
a basis for conclusions related to the 
capability of the SSC to perform its 
intended safety function. 
,------- ' •" - ·- -- ---··----,-· _. ·-. _, --- " -

TLAA Question #6 Review 

Yes, the design document/analysis is 
contained or incorporated by 
reference in the design basis. 

;::'=::==:':=:':::::=:=::':::'::...__:;.-_~;:T:'LA::"A::::'Q=u=e=st::io':n'::::#2:::-:':'R::ev:::i:'e:::w:___---'---_ ___:, ;:T:::LAA'='=·=Q~u=e=st::i::o:::n:::#::3±:-R:'e::v'::ie::w:_ __ '---~ ;:T:::~A::"A::·=Q=u=e=st=io':n::::#4:::::R::ev:::i:'e:::w:__ __ f::.,_:_ ;:T:::LA=A=Q~u=e=st::lo::n":::":#::5:':'R""e::vi=e=w=----~-- TLAA Cluestion #6 Review 
o,'.th is document does ript involve o; th is .docum,ent. does ncit tgnsider o;cthis docu1m:nf does riot invq],re o, tQy_ i:nalysi:s~dysign basis .'"C~ o,, tQy:iu)alyses/design basis , ; ,,.': . Yes,the design doc~rnent/analysis: is 

SSCflTS wiihili'the scopeof"¢,ot theeffects'of~g1ng01i-the ITS SSC , tiihe;iimit'ed assumptipns defn}'ixfo/. document was dete'bnined to hotlie' " ocu.111entdoes ri9t involve or prqvide lcontained or incorporated by - . 
renewal. . , . -·"'·" , . the current operating term. "f relevant in'making a safe'ty ,,, . : . a basis for conclusions related-to the. refererice_in the design basis. 

deteIT11ination by the CoC Holder. capability of the SS§ to perform its 
· intended safe function. -1: -
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AMP Review NOT Required 

Revision 
DB ID Document Type 

510 72.48 Change 

Document No. 

NAC-02-MPC-204 

No. Document Name 

O YR 455-860-8A 10 CFR 72.48 Determination 

TLAA Question #1 Review TLAA Question #2 Review TLAA Question #3 Review 

Yes, this document involves systems, No, this document does not consider ll~o, this document does not involve 
structures, and components (SSCs) the effects of aging on the ITS SSC. time-limited assumptions defined by 
important to safety (ITS) within the lthe current operating term 
scope of the CoC renewal. 

AMP Review NOT Required 
Revision 

DB ID Document Type No. Document Name 

TLAA Question #4 Review 

No, the analyses/design basis 
document was determined to not be 
relevant in making a safety 
determination by the CoC Holder. 

512 72.48 Change 

Document No. 

NAC-03-MPC-002 O YR 455-872-llPOD 10 CFR 72.48 Determination (Provisional) 

-::_T':'LA=A=Q=u=e=st=io':n:'::#::1::::':::Re'::v"::'i'::ew=-----~ -::_T':'LA=A=Q=u=e=st=io':n:'::#::2:::'::'R'::ev":'i:':e:':w'___ ____ -::_T:=LA=A=Q'."u':"e:::st:':io':n':':::::#3::::::R:':e::vi':"e:':w:_ ____ TLAA Question #4 Review 
Yes, this document involves systems, o, this document does not consider No, this document does not involve es, the analyses/design basis 
structures, and components (SSCs) the effects of aging on the ITS SSC. time-limited assumptions defined by document was determined to be 
important to safety (ITS) within the the current operating term. relevant in making a safety 
scope of the CoC renewal. determination by the CoC Holder. 

Tuesday, December 3, 2019 

TLAA Question #5 Review 

o, the analyses/design basis 
document does not involve or provide 
a basis for conclusions related to the 
capability of the SSC to perform its 
intended safety function. 

• 
Yes, the design document/analysis is 
contained or incorporated by 
reference in the design basis. 

TLAA Question #6 Review 

es, the design document/analysis is 
contained or incorporated by 
reference in the design basis. 
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AMP Review NOT Required 

DB ID Document Type 

514 72.48 Change 

Document No. 

NAC-03-MPC-004 

Revision 
No. Document Name 

0 YR NCR 03-01110 CFR 72.48 Determination 

;'.T:::LA=A=Q'::u::e:':st":io:'n:::::#1:::'::'R::ev:":i::e:::w'_ ___ ~ ;'.T:::LA=A=Q'::u::e:':st":io:'n:::':':#2:::'::'R::e:":vi=e=w'-------~ ;:T::"L::A::A':::Q~u=e=s=ti'::'o::'n':::#'::3:::'R:::'e':v:::'ie::'w::_ ____ ~ TLAA Question #4 Review 
Yes, this document involves systems, No, this document does not consider No, this document does not involve Yes, the analyses/design basis 
structures, and components (SSCs) the effects of aging on the ITS SSC. time-limited assumptions defined by document was determined to be 
important to safety (ITS) within the ~th_e_c_u_rr_e_n_t_o~p_er_a_ti_n=g_te_rrn_. ___ ~ relevant in making a safety 
scope of the Coe renewal. determination by the CoC Holder. 

AMP Review NOT Required 

DB ID Document Type 

516 72.48 Change 

Document No. 

NAC-03-MPC-007 

Revision 
No. Document Name 

0 YR 455-FSAR-lK 10 CFR 72.48 Determination 

;'.T:::LA=A=Q'=u=e=st=io::n:::::#1:::'::'R::ev:":i::ew=-----~ ;:':T:'LA=A=Q=u=e=st=io::n:::::#2':::'::'R::ev=i=e=w'-------~ ;:T=L=A=A=Q~u=e=s=ti=o=n=#=3=R=e=v=ie::'w:::_ ____ ~ ;:':T:'LA=A=Q=u=e=st=io::n:::::#4::::'::R::e:":vi=e=w'-------~ TLAA Question #5 Review 
Yes, this document involves systems, ~o, this document does not consider l~o, this document does not involve ~o, the analyses/design basis No, the analyses/design basis 
structures, and components (SSCs) the effects of aging on the ITS SSC. lltime-limited assumptions defined by document was determined to not be document does not involve or provide 
important to safety (ITS) within the l~lth_e_cu_r_r_en_t_o~p~e_r_at_in~g~te_rrn_. ____ ~ relevant in making a safety a basis for conclusions related to the 
scope of the CoC renewal. detennination by the CoC Holder. capability of the SSC to perform its 

intended safety function . 

. :~J '\~-·. 

Yes, the design document/analysis is 
contained or incorporated by 
reference in the design basis. 

TLAA Question #6 Review 

Yes, the design document/analysis is 
contained or incorporated by 
reference in the design basis. 

:2'~ ID. D.o.c~ment~ye~.•) .,; ~~..'.',°,u.~ent~~:··.\ NQ,,,. .gc.cument Name ., • tifi:. 
},517 72.48 Change/: ,ii\l,i NAC-03,MPC0 008 ·· .. Cl. 1

--" ' '•lj.y;... . :•i;£i:) :{~(:. ..,;+;\\~'.· .,:, 
TLAA Qu~~fi:n #;>~t5ie;?~r~i~,] /' ,;,:1'.~~\;~~estion #i Re~iew .. ·· ••. ;. .. . 'rLAA . . . . #3 R~view''.·'.'1}; :·Jc~A. Ou_eiiilrf¥4 Revie~~;~. • • \ TLAA guestiori'.il~;~v;·~j,;.,. • •• TtAA.;l~stion #6 Review•· . 

• )'.e5;~~h}~:~dcum~11.\'iQX<1:\~~e~1;yI[if~~~ No, t~is~d;cum~nt cfoes n~t:c;Iisiq~ ~~ !hi,~sJqc~me}}irto_es no.t in~olve o, the ~nalys~s/design bi:s,~ . · J \Bo, the anatyses/desig11. basis jY.~~1:ihe design.d?c~lljeh;~~al~sis is . 
s_tmc .. tJ.!r_.~~.;. a_?d,c···.Ql11.J10. n_. e. n_:·.·t ... ~-_-cs_._.~<;.g). ":'•··. the,effects ofagm.~ on theIIS. s_s~ __ ._l w:1e-lu:n.1ted.;a.~sU1;1P_. __ t1.9_n .. s.:~~pne~'..by·. dRCUU]ent_was ~etermmed to n?tP?, ·,d,oe:um.;I\t does_ no'. mvolvf ?r p_rov,19e_ fOTit!lined.pr;incorporated l:iy 

: 1mportantto safety (JIS9,w1tlim tlie .· ,:; t: .·· , ·· .t,, , ·, :, tlie•current operatmgc.terrn: · c.;c-':, relevant m makmg a safecy . , 1 "' a basis for,conclus1ons related to the 1.irefer.en·ce iri th~'lie~igfi:b~sis. . · , · 
"'scopeof,the CSGrene.waJI\'·:: ,ii-;{:' . . . . . ,, . ',, .. . . . ' deterrnmation b capability" of the SSGto perform its _~4-, 
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• • • 
AMP Review NOT Required 

Revision 
DB ID Document Type Document No. No. Document Name 

518 72.48 Change NAC-03-MPC-010 0 YR MPC-FSAR-2C AND 455-FSAR-ll 10 CFR 72.48 Determination 

;:T:=LA=A=Q~u=e=st::i':':on=tl=l=R=e=vi":e:"'w':_ ____ ;.T::::LA::::A::::::::Q:'.u::::e::::st::::io::::n:::::::tl:::2::::R::::e::::vi::::e:::w:.._ _____ ~T::::L::::A::::A::::Q:'.:u::::e:::s:::ti:::o::::n::::tl:::3::::R:::e::::v:::ie:::w:::_ ____ ~;.T::::LA:::A::::::::Q'.:'u:::e:::st:::io::::n:::::::tl4=R=ev:':'i:::e:::w:.._ ___ ~ ;.T:=LA::::A::::::::Q:'.u::::e:::st:::i:::o:::n:::tl::'5:::R:"e:::v:"ie'::w:.._ _____ TLAAQuestiont/6 Review 
Yes, this document involves systems, No, this document does not consider No, this document does not involve o, the analyses/design basis No, the analyses/design basis Yes, the design document/analysis is 
structures, and components (SSCs) the effects of aging on the ITS SSC. time-limited assumptions defined by document was determined to not be document does not involve or provide contained or incorporated by 
important to safety (ITS) within the the current operating term. relevant in making a safety a basis for conclusions related to the reference in the design basis. 
scope of the CoC renewal. ~---~--~-----~,determination by the CoC Holder. capability of the SSC to perform its 

intended safety function. 

·AMP R~yiew NOT 8~quired ;i 
; •\\, <J\\ \, ~:• :-- . C ,• '• {,/ >~ •::2<\"\\ ' ; :zJfi-"< 

.;:,,::'.:, 

DB ID Document Type 

519 72.48 Change NAC-03-MPC-011 0 • 

··-·· ----"------·----·-<-y----·--· . . 

YR MPC-FSAR-2D 10 CFR 72:48}.~termihation . 
,J</, :·t -)·-, ,<;:r;+;'°, 

\TlAA Qu~~tio'n #4 Review•. 'T[.&.A Q~~stlJir:s R~vie~ ,,. ,,v . Tl.AA Question #~i'R~view. ' , 
f _- ·,:;:· ' -- . ' -~, . . .. ----. • J,. the an~lyses/de;ign basis''··. . ' ~ ~nalyses/design Ja;i~; 

dociunent was determined to not be lct~-i~;;;ent does not involve or provide 
relevant in.making a safety ;· ~-basis for co1icfosions related to the 

!Ye§; the design document/analysis is 
contained or in_corporated by 
!reference in the design basis. 

AMP Review NOT Required 

DB ID Document Type 

520 72.48 Change 

Document No. 

NAC-03-MPC-012 

="-.,-=-:.,.:.:-=~==. = .. c.: .• ·,:.::·'.'.-_.'°'•.'.~_-.'_._,.,t_-_:A°·_t•_:·-,..,-.'---,'-! ... , ~efe~inationl?ythe CoCJ:!~.l~er. . :~aB~~d-i0hd"!Ylfift~.~;§$Ct~,P,i!J;1'~[('1,its 
· . E.. .. ·::·£j£J:7( -· :- ,:·:. ___ .. ····';;:'!: .... _ ··mten e sa ety."lunction . . :-.\;.,,. ::· 

Revision 
No. Document Name 

0 YR 455-FSAR-lM 10 CFR 72.48 Determination 

;'::T=LA:::A::::::Q'.:'u:::e::::st=io:::n::::tl::l:::::::R:::ev':i:::ew=------~ ;'::T::::LA:::A::::::Q'.:'u::'e:':'st=io::::n::::tl::2:::::::R:::ev=i=ew=-----~ ;.T::::LA:=A::::::::Q'.:'u:"e:':st:::io=n=tl3=R=e=vi=e:::w:.._ ___ ~ ;.T::::LA:=A:::::::Q'.:'u:"e::'st:::io=n=#4=R=e=vi=e:::w:.._ _____ ;.T=LA::::A::::::::Q:'.u:::e::s:::ti:':o:::n:::tl::'5:::R=e=v=ie'::w:.._ _____ TLAA Question t/6 Review 
Yes, this document involves systems, o, this document does not consider No, this document does not involve o, the analyses/design basis o, the analyses/design basis Yes, the design document/analysis is 
structures, and components (SSCs) the effects of aging on the ITS SSC. time-limited assumptions defined by document was determined to not be document does not involve or provide contained or incorporated by 
important to safety (ITS) within the the current operating term. relevant in making a safety a basis for conclusions related to the reference in the design basis. 
scope of the CoC renewal. ~---~--~-----~ ~d_et_e_rm_in_a_ti_o_n_b~y_t_he_C_o_C_H_ol_d_e_r._~ capability of the SSC to perform its 

intended safety function. 

DB ID DoclimentType Docum;nt No. 
_'Revision 
· No. Document Name 

·, ,. 521 .72.48 Change . NAC-03-MPC-013 0 YR DCR(L) MPC-FSAR-2E·10 CFi72.48 Determi~ation 
·,:,/',",\>,_; \ '"/.' •',~:'/,.'> ,•, ,, ¥~i ''t_,};c, ,'~'>'::{i,}}'';':,'\ \'.~ ./:::- .' •' 
TLAA Question·111 Review _TLAA Question 112 Review. ____ TLAA Question #3 Review . TLAA Question t/4 Review _____ TLAA Question tl{Review ---~--

, No, this document does not involve ~o, this docunient does not consider o, this do~d-;;es not inv;;-lvj o, the analyses/design basis· o, the analyses/design basis Ives, the design document/analysis is 
, SSCs ITS within the scope of CoC 1the effects of aging on the ITS SSC. time-limited .. assumptions d.·.·.e .• p.ned by d. o_.c_u __ rn. ··•.e. ·." .. t. was·a __ : __ ~_.· .. te.rrnined t. o _not.be document does not involve or provide lcoptained or incorporated by · 

renew.al.. !.he.current op~ratmg term.-,1,\\r • · releyan(111 mak111g:il safety. > ;i_:ti~i~_for cor1C::lµsions relate~to ~he_ . reference in the design basis." 
~~+-+-+----.-+-+-+-='-----': . · deteriniiiaiion !Syille CoCJ{older: li.apabi!\!Y of the.SSC to perfo.rm its 

............ _ .... · int_e,n9:_d safety fu.1_1c_tio_11: .. · 
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AMP Review NOT Required 

DB ID Document Type 

522 72.48 Change 

Document No. 

NAC-03-MPC-014 

Revision 
No. Document Name 

0 YR MPC-FSAR-2F 10 CFR 72.48 Determination 

;::.T=LA=A=Q=u=e=st=io:::n:'.:#:'.:l::::::::R::ev=i=ew=-------~ ;::.T::LA=A=Q=u=e=st:::io=n=#2=R=e=vi:::e:'.:w':_ ____ ~ ~T=L=A=A=Q=u=e=s=ti:'o:'.::n:::'.#:'3:::R:::'e':v:'.::ie=w=-------~ ,T_LA_A_Q_u_e_st_io_n_#_4_R_e_vi_e_w _____ ~ rT_LA_A_Q_u_e_s_ti_o_n_#_S_R_e_v_ie_w _____ ~ TLAA Question #6 Review 
Yes, this document involves systems, No, this document does not consider IINo, this document does not involve Yes, the analyses/design basis Yes, the analysis/design basis Yes, the design document/analysis is 
structures, and components (SSCs) the effects of aging on the ITS SSC. !!time-limited assumptions defined by document was determined to be document involves conclusions or contained or incorporated by 
important to safety (ITS) within the ILlth_e_cu_r_r_en_t_o~pLe_r_at_in~g~te_rm_. ____ __, relevant in making a safety provides a basis of conclusions reference in the design basis. 
scope of the CoC renewal. Ld_et_e_rm_in_a_ti_o_n_bLy_th_e_C_o_C_H_ol_d_e_r._~ related to the capability of the SSC to 

perform its intended safety function. 
r-"-··----:-A,M--P::R·~··:7::--,. .. N._O,_T":.R~--;''l~~-d-·~·'r'.,0i~,-r\\\,' ,,:;\,\:/~.· .. ~>: "Ji·fi,<}/},.<\· /f/i!:0·\\·i,.,.\:\:> ,, ,.,'·~·,··,:o,Y"jt---,;,- __ , .... •.•/' ---- ,~r n::,1r•·:i., 'Y: .. ,.·, "l'\{;~,,:\\-'."t\ .. ' .,,;:"·/'":,i:--\·" .. ,,:·:;,?'."( -- . ··~ 

; \'. {;)y1e~ ... . ~gui~e, ;{f;;Y:;<'. .,, · .,,·;"':.>\:/Jfiit·· >&l:i1t11:~'c;;, :,;;{:•,· l·::~?'~lf, ·. ':'..:~;~t?';-\ · "-\t~:t':-, ·::: 
, ReV1sion h~ · ./~*'"' :(: ");·.',: 

, DB ID· Doc~ment Type < Document No. N~. ·Document Name + l,c • 

. 's23 72'48;~1i!~ge t:NAC-03-MP~OlS O:thi ,, YR4'5S-8,60-9Aioe't~72:48 D;et~t;;;ination ;.: ,'.!/ V \' : ' ', ;1~~.'s/ ' ........ '~' .. :,:,'.' .. :.'.·,.r,i,'.;,'{.': i., ...... ·,···.·.·.· ... '.1.·.·,··.·.·.;·.':··(,;,.,·.·,: •• :,: .• • .•• ,.,,)· ·,;;;:;,. ' .. ·"i:e ,., 
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a basis for conclusions related to the 
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important to Sllfety (ITS) Within -the the:curre11t o eratmgtenn, . ',,,,;: , relevant m m!\)i:\ng a safety · •• ,;,:',,, a-b?,SIS (or conqhIS1ons ,re}~ted t9 !qe , 
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TLAA Question #1 Review TLAA Question #2 Review TLAA Question #3 Review TLAA Question #4 Review TLAA Question #5 Review 

Yes, this document involves systems, No, this document does not consider Jl:o, this document does not involve [No, the analyses/design basis No, the analyses/design basis 
structures, and components (SSCs) the effects of aging on the ITS SSC. time-limited assumptions defined by document was determined to not be document does not involve or provide 
important to safety (ITS) within the the current operating term. relevant in making a safety a basis for conclusions related to the 
scope of the CoC renewal. determination by the CoC Holder. capability of the SSC to perform its 
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ttiis doc'ume11t,doesdorin~plve o;the analyses/design basis·\. -n: .. ~O; the amtlyses/design basis <" . 
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scope oftheCoC renewal:'"/. - determination by the Coe Holder. I apll)lility of the SSC to perform'its 
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Yes, the design document/analysis is 
contained or incorporated by 
reference in the design basis. 

TLAA Question #6 Review 

l:es, the design document/analysis is I 
contained or incorporated by 
reference in the design basis. 

H~'"""""'"'~--~ ---·-----~ --··-,·- '··-

TLAA Question #6 Review 

/Yes,Jhe design d~c.um.~I]t/analy~i~A 
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ref~rence 'in the des'ig,{basis. . ..• · .. 
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1061 72.48 Change 0 DCR(L) 630045-895-0A 10 CFR 72.48 Determination 

TLAA Question #1 Review TLAA Question #2 Review 

Yes, this document involves systems, No, this document does not consider 
structures, and components (SSCs) the effects of ag__ii,_g on the ITS SSC. 
important to safety (ITS) within the 
scope of the CoC renewal. 

~ • - - - ,~ --,--- ' ~· ----.•~ •• , -- •"- -·•-• -,- ' --~~· C "'_",.-,,~--~~, _,,_ 
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TLAA Question #3 Review 

11~0, this document does not involve 
time-limited assumptions defined by 
lthe current operating tenn. 

TLAA Question #4 Review 

No, the analyses/design basis 
document was detennined to not be 
relevant in making a safety 
detennination by the CoC Holder. 

TLAA Question #5 Review 

o, the analyses/design basis 
document does not involve or provide 
a basis for conclusions related to the 
capability of the SSC to perform its 
intended safety function. 

0·TLAA Ouestio,i #i R~view ,,,;12, ··:·~;. · '.:TLAA O~estion #2 Revl~w ,f \' . 
Yes, 'this docume11t in.valves systems, · o, this document does n.~t ~dnsid~r 
structures, and components:(SSCs) . '. {he effects,of,aging on the ITS,SSC; 

TtAA Questlon#3 Review > . .. TL'AA oue'stion #4'Review • '?:r . ·· .... \ TLAA'Questlon #~Review 

d; this docu~ent does ~;t 
0

involve,, ~' the analyses:desigwbasis?i: .71 !Na, the arialyses/design basis 
tiine~li,ll}ited'.~Sll1!_11lt.wns l!~Jifi;ed Sf,;. dqcjii:reE;f:'Yast~t.erlt\iUed'.toe,~t bi~t .1,'a~.sume~pdoeSl)Ot iny9lve oryrovide 
the current operatmg tenn. · . · . rel~vann.n,making a saJety · · . · · 1

1
a basis fo,5onclusrnns .related to the .. important ti\: safety (ITS) within the 

scopeofthe,CoC renewal. ·. 
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0 DCR(L) 630045-871-0C 10 CFR 72.48 Determination 
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Yes, this document involves systems, No, this document does not consider o, this document does not involve No, the analyses/design basis o, the analyses/design basis 
structures, and components (SSCs) the effects of aging on the ITS SSC. time-limited assumptions defined by document was determined to not be document does not involve or provide 
important to safety (ITS) within the ~th_e_cu_r_r_en_t_o~p~e_r_at_in~g~te_nn_. ____ ~ relevant in making a safety a basis for conclusions related to the 
scope of the CoC renewal. ~d_et_e_nn_in_a_ti_o_n_b~y_t_he_C_o_C_H_o_ld_e_r._~ capability of the SSC to perform its 
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Yes/this documenfonv.olves systems,· !No; thi.s d. ociiinent \loes .n.ot.c. oris.id.~r j ·.· o, .thlsJdocument does no6 .• ~vo!ve·;. 
· structures; and componen\s (SSCs) the effects of aging on the ITS SSC. ti1ne-limited assumptions-defined by. 

I i1T1portant to safe!)[.(ITS) »'ithin,the · · the current operating 1enn .•. -. · 
.. eofthe CoC tenewaf'.: . 
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intended function. 

o;' the\analy~es(desig-;;,basi~ 
d&umen.t_ does .not involve or provide 

.. a bas.i~{orconclusions.relate(:\,to the 
~----~-~----~· ~avp~bilit;~ftlie.SSC to perf~'m; its ' 

intended safety function: · 

• 
TLAA Question #6 Review 

Yes, the design document/analysis is 
contained or incorporated by 
reference in the design basis. 

TLAA Question #6 Revie':" .. ___ _ 

I
IY es; the design document/analysis is 
coqJained, or. .in.corporatep by " 
reference in the design basis. 

Yes, the design document/analysis is 
contained or incorporated by 
reference in the design basis. 

TLAA Question #6 Review 
i'-------------
1:es} the design document/analysis is · 
!contained or incorporated by 
refer.ence·in the.design basis. 
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relevant in making a safety provides a basis of conclusions 

scope of the CoC renewal. determination by the CoC Holder. related to the capability of the SSC to 
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1067 72.48 Change 
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contained or incorporated by 
reference in the design basis. 
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Yes, this document involves systems, o, this document does not consider ~o, this document does not involve !No, the analyses/design basis o, the analyses/design basis es, the design document/analysis is 
structures, and components (SSCs) the effects of aging on the ITS SSC. me-limited assumptions defined by document was determined to not be document does not involve or provide contained or incorporated by 
important to safety {ITS) within the ~e_c_u_r_re_n_t_o~pe_r_a_ti~ng~te_rm_. ___ ~,relevant in making a safety a basis for conclusions related to the reference in the design basis. 
scope of the CoC renewal. determination by the CoC Holder. capability of the SSC to perform its 

intended safety function. 
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!No, the analyses/design basis Yes, this document involves systems, No, this document does not consider 
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important to safety (ITS) within the 
scope of the CoC renewal. 
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scope of the CoC renewal. 

time-I imited assumptions defined by 
the current operating term 

TLAA Question #4 Review 

Yes, the analyses/design basis 
document was determined to be 
relevant in making a safety 
determination by the CoC Holder. 

--

TLAA Question #5 Review 

No, the analyses/design basis 
document does not involve or provide 
a basis for conclusions related to the 
capability of the SSC to perform its 
intended safety function. 

• 
TLAA Question #6 Review 

Yes, the design document/analysis is 
contained or incorporated by 
reference in the design basis. 

--- ----~--- -- --- , .. 

TLAA Question #5 Review 

Yes, the analysis/design basis 
document involves conclusions or 
provides a basis of conclusions 
related to the capability of the SSC to 
perform its intended safety function. 
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structures, and components (SSCs) the effects ofaging_<)n the ITS SSC. time-limited assumptions defined by document was determined to be document involves conclusions or contained or incorporated by 
important to safety (ITS) within the ~tl_,e_cu_r_r_en_t_o~p~e_r_at_in~g~te_rm_. ____ ~ relevant in making a safety provides a basis of conclusions reference in the design basis. 
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Yes, this document involves systems, No, this document does not consider JJNo, this document does not involve No, the analyses/design basis o, the analyses/design basis Yes, the design document/analysis is 
structures, and components (SSCs) the effects of aging on the ITS SSC. time-limited assumptions defined by document was determined to not be document does not involve or provide contained or incorporated by 
important to safety (ITS) within the ~th_e_cu_rr_en_t_o~p_e_ra_t_in~g~te_rm_. ____ ~ ,relevant in making a safety la basis for conclusions related to the reference in the design basis. 
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intended safety function. 
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Revision 
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0 DCR(L) 630045-870-lA 10 CFR 72.48 Determination 

TLAA Question #1 Review TLAA Question #2 Review TLAA Question #3 Review 

Yes, this document involves systems, No, this document does not consider 11~0, this document does not involve 
structures, and components (SSCs) the effects of aging on the ITS SSC. time-I imited assumptions defined by 
important to safety (ITS) within the lthe current operating tenn. 
scope of the CoC renewal. 
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DB ID 
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scope .of the CoC repewa( ·. 
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Revision 
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TLAA Question #4 Review 
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.. ' - . ·-··. - -·· . L.. - . •, + - ... :<: -_:., _. '',:.,,_· '1.' .;S ----· ,.::., __ ;intended safety functi011;'. .·,'' __ ,__;:~_-._::: ___ _ ;::. __ ., ·"'- - . 

AMP Review NOT Required 

DB ID Document Type 

1131 72.48 Change 

Document No. 

NAC-12-MPC-015 

Document Name 

0 DCR(L) MPC-FSAR-80 10 CFR 72.48 Determination 

:=T=LA=A=O"'u=e=st:'io':n:'::#"'1':::'::Re::v'::i::ew::_ _____ ,;=T=LA=A=O"'u"'e:'st:'io::'n::::::'#2=R::ev:'i"'e:':w:._ ___ ~;=T:':LA=A=O':u:'e::st:'i::on':':::#:::3:=R::'e::v·=,e::w::._ _____ ~T=L=A=A=O~u=e=s=ti=o=n=#=4=R=e=v=ie':'w=... ____ ~ :==========-----~ ~======== 
No, this document does not involve No, this document does not consider No, this document does not involve o, the analyses/design basis 
SSCs ITS within the scope ofCoC the effects of aging on the ITS SSC time-limited assumptions defined by document does not involve or provide 
renewal. the current operating term. a basis for conclusions related to the 

~---~--~------~
1capability of the SSC to perform its 

intended safety function. 

0~·10 

1133 

Document ~~ie D6cii~~~t N~'.; ~~~ision;~:~~c~~~~t f~a"me" ' .•• ' '~1:i, •··· 

72.4~ i:hani~i,. ... o ••1,VNCf:l>F0~~,4,i9/N(R;f'!Oj1,i::{12.cr~1i4,~ peterm;]tio_n>:7:· 

;=T=LA=A=O=u=es=t=io':n:'::#::l:::R::e::v::ie::w::__ _ _2,:_:__i,:, :=========.'=';~(S_:u_:p_e_:r~.,e_d_e_s _:...;~A~:~!:~~i:J~•#i fa,~~t . 2< . ) . . .,· . 
Yes, this document involves ~yste111s, 
st'ructur'<s; and compqnents (~SCs) ?. 
il'nportant to safety (!IS) within the 
scope ofthe·CoC renewal. . ' 

Tuesday, December 3, 2019 

• 

o, the analyses/design basis 
document does not involve or provide 
la basis for conclusions related to the 
capabi I ity of the SSC to perform its 
intended safety function. 

Yes, the design document/analysis is 
contained or incorporated by 
reference in the design basis. 
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AMP Review NOT Required 
Revision 

DB ID Document Type 

1134 72.48 Change 

Document No. 

NAC-12-MPC-019 

No. Document Name 

0 DCR(L) 630045-861-3A and 630045-863-18 10 CFR 72.48 
Determination 

TLAA Question #1 Review TLAA Question #2 Review TLAA Question #3 Review 

Yes, this document involves systems, No, this document does not consider Jl:o, this document does not involve 
structures, and components (SSCs) the effects of aging on the ITS SSC. time-limited assumptions defined by 
important to safety (ITS) within the the current operating tenn. 
scope of the CoC renewal. 

AMP Review NOT Required 
Revision 

DB ID Document Type 

1136 72.48 Change 

Document No. 

NAC-12-MPC-021 

No. Document Name 

0 DCR(L) MPC-FSAR-9C 10 CFR 72.48 Determination 

TLAA Question #1 Review 

No, this document does not involve 
SSCs ITS within the scope of CoC 
renewal. 

Tuesday, December 3, 2019 

TLAA Question #2 Review TLAA Question #3 Review 

No, this document does not consider 
the effects of aging on the ITS SSC. 

l:o, this document does not involve 
time-limited assumptions defined by 
the current operating term. 

-

TLAA Question #4 Review 

No, the analyses/design basis 
document was detenn ined to not be 
relevant in making a safety 
determination by the CoC Holder. 

TLAA Question #4 Review 

No, the analyses/design basis 
document was determined to not be 
relevant in making a safety 
determination by the CoC Holder. 

- --

• 
;:T=LA=A=Q~u=e=st:::'i:':on::'::::#:':5:::R::e:::v'::ie:::w::______ TLAA Question #6 Review 

o, the analyses/design basis Yes, the design document/analysis is 
document does not involve or provide contained or incorporated by 
a basis for conclusions related to the reference in the design basis. 
capability of the SSC to perform its 
intended safety function. 

TLAA Question #5 Review 

No, the analyses/design basis 
document does not involve or provide 
a basis for conclusions related to the 
capability of the SSC to perform its 
intended safety function. 

- - -

TLAA Question #6 Review 

Yes, the design document/analysis is 
contained or incorporated by 
reference in the design basis. 

. ' 
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1138 72.48 Change 

Document No. 

NAC-12-MPC-023 

Revision 
No. Document Name 

0 DCR(L) MPC-FSAR-9D 10 CFR 72.48 Determination 

;:T:'LA:::A'::::::Q':u'::e::st:::io=n=#l=R:":ev:::'i:":ew=---------, ;:T:'LA:::A'::::::Q':u'::e::st:::io=n=#:":2::R::e:::vi'::e::w':___ _____ ~T=L=A=A=Q~u=e=s':::ti'::o:::n:::#'::3::::R::e':v:::ie':w::_ _____ ;:T:'LA:::A::::::'Q':u'::e:':st':io:":n":::::':#4=R=e:::vi'::e::w':___ _____ ;:=========------ TLAA Question #6 Review 
No, this document does not involve No, this document does not consider No, this document does not involve o, the analyses/design basis o, the analyses/design basis Yes, the design document/analysis is 
SSCs ITS within the scope ofCoC the effects of aging on the ITS SSC. time-limited assumptions defined by document was determined to not be document does not involve or provide contained or incorporated by 
renewal. ~th_e_cu_r_r_en_t_o~p~e_r_at_i~ng~te_rm_. ____ ~ relevant in making a safety a basis for conclusions related to the reference in the design basis. 

~d_et_erm_i_n_at_io_n_b~y_t_h_e_C_o_C_H_o_l_d_er_._~ capability of the SSC to perform its 

AMP Review_NO:f.Requ_ire~ 
~ ,< ' ,, ' ' ,, >•', • ~1<, ' 

·oocum.ent No. 

1139 72.48 Change NAC-13-MPC-001 • 

Revisicin 
No. J?~~!=um~_ht Na~e, ·, ~:, ,' , 

DCR(L) MPC-FSAR-9E 10 CFR 72.48 
, :¥'~, ,,'I\,\ ' ,~ 

TLAA Question #1 Review• TLAA Question #2 Review ;' . · :: TLAA Question #3 Revi~w~ 

Y~~ thi; do~ume~t in;Olves systems;· <:(:~his: ctOcufuent ct~es n~t c~~Sidef '? a/this ct6'cumiil_t d-·o-e-cs--.0-, o-\t-in-,-,01~e, ', 
structures, and components (SS<;:s) ·; ·. the effecfs of aging on the'ITS SSC. . time-I iini,ted assumptions cl~fil)e9 by . ?OCUf!Jent was determined tq be 
important tci safety:(FrSj within the {0 • ·,, the current>operatii{g;term.. ". . . relev;mt in;inaking•a•safety74' · 
scope of the CoC renewal. :.. • determination by the CoC Holder.· 

AMP Review NOT Required 
Revision 

DB ID Document Type Document No. No. Document Name 

1140 72.48 Change NAC-14-MPC-001 0 DCR(L) MPC-FSAR-9F 10 CFR 72.48 Determination 

intended safety function. 

;:T:'LA=A=Q':u'::e::st:::io=n=#l=R:":ev"::'i::ew=---------, ;T::L::A::A:::Q=::u::es:::'t::'io::n'::#::'2:::R:::e::v':::ie'::w=----------, ;:::T::LA:'A=:Q':u::e::st:::io=n=#3=R=e=vi::e:"'w':___ ____ ;:T::LA:::A:::::Q':u:::e:':st:::io=n=#4=R=e=vi:::e::w':___ _____ ;':=========------ TLAA Question #6 Review 
No, this document does not involve No, this document does not consider No, this document does not involve o, the analyses/design basis o, the analyses/design basis Yes, the design document/analysis is 
SSCs ITS within the scope ofCoC the effects of aging on the ITS SSC. time-limited assumptions defined by document was determined to not be document does not involve or provide contained or incorporated by 
renewal. the current operating term. relevant in making a safety a basis for conclusions related to the reference in the design basis. 

~---~--~-----~ ~d_et_e_rm_in_a_ti_o_n_b~y_t_he_C_o_C_H_ol_d_e_r._~ capability of the SSC to perform its 

4:MP Review,NOJJteq}iirea,, ,c,,, 
of. ; • ,,,/ 

U4\ · .'. 72.4_8 Chang~ 
.,., 

TLAA Question #1 Review,. 

Yes, this· docu1nent involves systems; 
stru.ctures, and. components ($SC~) : 
important to safety.(ITS) witliin thi(' f7 ~-~~-~~~~':s;;':'c-'-!tlthl.sii-ti,,.;~"t 
sco e of the CoC renewal·.,. · ""'=~=.c.:...===e....::c='----'-~ 

Tuesday, December 3, 2019 

• e 

intended safety function. 

----,----"'.,,C,.-"'L.C......i.-~c.C.-"-";.~....c.,,,........J 
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AMP Review NOT Required 

DB ID Document Type 

1142 72.48 Change 

Document No. 

NAC-16-MPC-002 

• 
Revision 
No. Document Name 

0 DCR(L) 414-862-SA 10 CFR 72.48 Determination 

TLAA Question #1 Review TLAA Question #2 Review TLAA Question #3 Review 

Yes, this document involves systems, No, this document does not consider j~o, this document does not involve 
structures, and components (SSCs) the effects of aging on the ITS SSC. me-limited assumptions defined by 
important to safety (ITS) within the 
scope of the CoC renewal. 

P.B ID DocumentType 

U43 ' · 72.48 Change 

Document No. 

NAC-fit:MPC,003 

e current operating term. 

Revision 
No. Document Name 

0.. DCR(L) MPC-FSAR-lOA 10 CFR 72'.48 Deie(miriation{NAC 
Proprietary Information) , · 

TLAA Question #4 Review 

No, the analyses/design basis 
document was determined to not be 
relevant in making a safety 
determination by the CoC Holder. 

• 
:,T:::LA=A=Q=u=e=st=io':n::::::#'::S:':R::e:::vi=e=w:_ ___ ~ TLAA Question #6 Review 

a, the analyses/design basis Yes, the design document/analysis is 
document does not involve or provide contained or incorporated by 
a basis for conclusions related to the reference in the design basis. 
capability of the SSC to perform its 
intended safety function. 

TLAA Question #1 Review TLAA Que~tion #2 Review 'TLAA·Question:'#':':3:'R':e::v':ie=w=-----~;T:':L::A:::A::':'Q::u::es::t::'io';'n::::#:::4::;:~e::v:::i::ew:::.,,· _ _c..._2.'---, TLAA Ouestio,n #5 Revie~ 
Yes, this docl)me11Firivolves systems,. No, this doc-;;~m~e-n_t_d_o~es-n-ot_c_o_n_s-id_e_r~~r-o-:-t-h-is_d_o_c~me11t does notfovolve No, ihe' analyses/design' basis No, the analyses/design basis 

TLAA Question #6 Review 

!Yes, tli'e design documen°t/arialysis is 
!contained or incorporated by 
referehce iri the design °bas1s. 

structures, and comj)onents,(SSCs). the effects.of aging on the ITS SSC. time-limited_ assumptions defined.by document was detennined to not be document does not invo_!ve or provide 
important to safety(ITS) within the ' the current operatingtenn. relev~n't iri"rhaking a safety a'basis fo'i' conclusiohs related t~ the 
scope.of the CoC re_newal. ~---~--"'-------'tdetermin.ation by the CoC Holder. capability of;the SSC to;perform. its 

iii.tended safefy function:·-· ,:, ' ' ··: 

AMP Review NOT Required 

DB ID Document Type 

9 Calculation 

Document No. 

12414-2001 

Revision 
No. Document Name 

5 Connecticut Yankee Weight and Center of Gravity 

TLAA Question #1 Review TLAA Question #2 Review TLAA Question #3 Review TLAA Question #4 Review :_T::LA=A=Q=u=e=st=io::n':'::::#:::5:':R'::e:::v::ie:":w':_ ____ ~ TLAA Question #6 Review 
Yes, this document involves systems, No, this document does not consider the 
structures, and components important effects of aging. 

No, this document does not involve 
time-limited assumptions defined by the 

Yes, the analyses/design basis document I 
was determined to be relevant in 

Yes, the analysis/design basis document Yes, the design document/analysis is 
involves conclusions or provides a basis contained or incorporated by reference 

to safety within the scope of the Coe current operating term of twenty (20) making a safety determination by NAC. of conclusions related to the capability in the design basis. 
renewal. years. of the SSC to perform its intended safety 

function. 
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~~~31M\~tf~6~~'Jw0~w,';~~~::~-;?f:,1~:, 
AMP·Review NOT,Require~, · . . . 

t!Y,: 

DB ID ·• Document Type 

10 • Calctlatiof 

Tl.AA Question #1 Review 

Yes, the document involves structures,:' No; the dgcumen't does not consider the No, the doucmerit does not involve"·, ' . es,"t~e arialysis/de5ign b,asis ~ocument 
sy;tems, and. ·co'mpnents i,:nportant to.. effects ofaiging~ tini~limite,cl as~;upipti~!JS ba$?p.on:th,~ were deterr:riined to b~:relevant)n. :. s,: .,involVE,S conclusio,!15 or provides a.basis 
safety within the _;;~pe fo't,he CbC · ·· ~~-,,,,.,.~=--+.--..,.,,~~"'--~'initial term of twenty (20) years: ,; making a safety determination by the 

1

19f conclusions related to the capability . 
renewai. · · ·.:, ,.;:;c Coe Holder:. .,', •• . · ,, . ..::::::·.. of the SSC to perform its intended,safety 

-~----- ~-,' _/ ___ ~ ,"', • ·.c' I " '"" ,,_ ' ,,., ' \ ; ... ~-- _ --~- .. ~~-. ·- -~----:_ /"'·"· · ..... ·..._~--- :;_~-- ·--·~~ ... ~~=---~-~~--:~~"~:~~:_.._ ___ . _fllnction._. ~' -·- _ . ____ "' ' ,~ -
AMP Review NOT Required 

DB ID Document Type 

11 Calculation 

Document No. 

12414-2003 

Revision 

No. Document Name 

1 Bottom/Top Weldment Analysis for End-Drop Conditions 

~T::L:::'A:::'A:::'Q=u=e=s=t=io:::n:::'#:':'l::::':':Re::v::i:::ew::_ _____ , ;T:::'L::A::A:=Q:':u:'e:'st::i::o'::n:::#::2::'R:'e:::'v:':ie::w::::_ __ -,-,--, ;T::L::A::'A=Q=u=e=s=ti:'o:::n:'#':"3'::R:':e':v:::'i:::ew::__,_ __ --, ;.T:::L':'A':'A':'Q'.::u".:e".'.s':'t':'io=n=#=4=R=e=vi::e':'w:_ ____ ~ ~='.:::=======-----~ TLAA Question #6 Review 
Yes, this document involves systems, No, this document does not consider No, this document does not involve Yes, the analyses/design basis document es, the analysis/design basis document Yes, the design document/analysis is 
structures, and components important the effects ofag_i~g on the ITS SSC. time-limited assumptions defined by was determined to be relevant in involves conclusions or provides a basis contained or incorporated by reference 
to safety within the scope of the CoC the current operating term of twenty making a safety determination by the of conclusions related to the capability ~in_t_h_e_d_e_s~ig~n_b_a_s_is_. -------~ 
renewal. -(2_0~)~y~e_a_r_s. __________ ~ LC_o_C_H_o_ld_e_r_. _________ _, ~i~:~

0

s:,c to perform its intended safety 

DB ID . Document Type , 

· 12 

T ~::LA::A::::::Q~u:'e::~t::io::n::#:'1:::'::R::ev::i:::ew':''::'::'.''-.:...__..:f::~ ;:::':'.::::::::::::::::::::;:::::::'';:':::'...'.:;,_.:.....:"..:..l:::..;':,_T::LA:'A:::::Q=u::e::st::iot:·n:':· ':::#3:§. ::R:'e::vi::e'::.~:...:'.:~.:.......L _ _:,:,_::::::::::::=::':::'::::.::::::=:::'::...__::..L~.:...__:_::; c;:==::e=::::::=:'::::::::':::=:=::2..L..:!::.:..._:C..~ TLAA:Question #6 Review · 
Yes, this document involves systems, es'. the a.nalys~s/~esign,\)a~i~f!oc.u·~~.rt, )s, tne.~nalysi$/d.~Jign .~a$(S ~9,SU":!<cnt !Yes, the design doc~ment/analysis is 
structures, and components (SSCs) as .determined t,fbe relevant'in.· .:lv,·.c' : imlolves :i:on'tlusions or provides a basis co~tai~ed or' incorporated by reference 
important to safety (ITS) within the/ ~akilig a safet/determination;by the' . , of con~iusi~~s ~elated hi the capability 1in the design basis. · . 

. sco_pe tif.theCoC renewiil. :, . . c;{ cdc.i:tOfoer'.:r' · :,:~•': ,;r,',,, o'. : ' ,:, c_,:<; '. : • ~ttii'e ss,cici:~e'rtorni 11:s:inten1ied s~t~tv 

t" __..- <t "'-. '<<<+~,~,:~ .... ..,,·,._,· ~,,;,·¢...,S..~_,.,r""',.:-4',_·x\~s· •. ~'=o·, '''"'-''"><··--. ..,;~/,:~,~'"""'"'. ,,..,,.,.,,· Un~iorl. ·--·--·------"-···- ·--_.-----·-·-~""' 
AMP Review NOT Required 

Revision 
DB ID Document Type 

13 Calculation 

Document No. 

12414-2005 

No. Document Name 

3 Connecticut Yankee Canister Lift Analysis 

TLAA Question #1 Review TLAA Question #2 Review TLAA Question #3 Review 

Yes, this document involves systems, No, this document does not consider No, this document does not involve 
structures, and components (SSCs) the effects of aging on the ITS SSC. ime-limited assumptions defined by 
important to safety (ITS) within the the current operating term of twenty 
scope of the CoC renewal. (20) years. 

Tuesday, December 3, 2019 

• • 

TLAA Question #4 Review TLAA Question #5 Review TLAA Question #6 Review 

Yes, the analyses/design basis document Yes, the analysis/design basis document '!:es. the design document/analysis is I 
~as determined to be relevant in nvolves conclusions or provides a basis contained or incorporated by reference 
making a safety determination by the of conclusions related to the capability n the design basis. 
CoC Holder. of the SSC to perform its intended safety 

'unction. 
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[~~~~g715c~S?~:p;rp!~t1}~!B,·· .... , .. 
' AMP Review Nj)T 'egµited · 

DB ID ,•Document Type ..• ;Document N~: 
. Revision"; 
No. Do'~ument Name, 

14. "·.Calc,ulation . ·, ··,12414-2006 ... ;••·•.;: 1 vcc'Tip'Over An~lysi~:; 

Yes, this document involves systems, 
stru~tur.es: a.nd comppnei{ts (SSCs) 
import~nt to safety (!JS) ;vi thin the 
scope of the CoC renewal.. , . 

Yes,"the analyses/design basis docu"ment' '· es;'the,analysis/design,basis document : Yes/the'design document/analysis is ·. 
W~S de'termine? to be rele~ant}, .• ' inv,~i~et:CltlclUSjCJns' or provides a b~SiS 

1
wn~ain~,d o(inw:pora,ted byreference 

making a satetv' cieter'mination'bv t~·e· of'~anc:1usiB~s re[ated to the capability · in the design basis. · · , 
CoC,Hcilder'.,, , of the. SSC to per;formJts in,t~nded safety ~-"-''---,----''--'-""-'""-"---,~-'~~·'-----,· _,~---"--,-c.~-~ ~·nctiotl. -- s • • ",., -._ ;_,_ ' "t , · 

-'-~'·"'---·· / ·- ,- .. 
AMP Review NOT Required 

Revision 
DB ID Document Type Document No. No. Document Name 

15 Calculation 12414-2007 1 Connecticut Yankee VCC Structural Analysis 

TLAA Question #1 Review TLAA Question #2 Review TLAA Question #3 Review ;:T::LA=A=Q=u=e=st=io=n=#4=R=e=vi=e=w'-------~ TLAA Question #5 Review 
,-Y-e_s_, -tl-1i_s_d_o-cu_m_e_n_t -in_v_o_lv_e_s_s_y-st_e_m_s_, No, this do~;n~~tdoes not conside-;:-1 No, this document does not involve Yes, the analyses/design basis document Yes, the analysis/design basis document 
structures, and components (SSCs) the effects of aging on the ITS SSC. time-limited assumptions defined by was determined to be relevant in involves conclusions or provides a basis 
important to safety (ITS) within the - the current operating term of twenty making a safety determination by the of conclusions related to the capability 
scope of the CoC renewal. ~(2_0~)""y'-e_a_rs_. _________ __J,_C_o_C_H_o_ld_e_r_. ---------~ ~i~:t~os;,Cto perform its intended safety 

Yes, the design document/analysis is 
contained or incorporated by reference 
in the design basis. 

c::--··- ~"'··--·--- ~--· ----,, --·~--···-c·-·--,- ---w---~-··-·- -

'· I' 

·. AMP R~view NOT Recjuir,ed 

PBI~ 

16 

~o~~m~~t Type.,,:; 
, caf~ulati~n · · ' 

· Do(i;merit No. 

12414-2008 \: ~:r~ 

Revision·· 
·No.. Document Name 

1 Connecticut Vanl<ee Fuel Basket Tie Rods and Spacers· Structural 
Analysis ' . '• · · ' • = ,' 

TLAA Questi~~ ttf Revi~w 'rrAA'. Q~~stion #2,;~eview ; ''T(AA Qu~stion~3 RevieliJ TfAA Question #4 Revie..; ·.·. 
';:Y::'e:::s:::; t:::n:'Js="':d::oc::u:::1::n:::en:::t'::i::n::·v':o:_lv-:e-s_:,s_y_st-e-m-s_;, o; this document does n'ot consider· No, tnis'docu1ilent;do~s 110t)rivoive' Yes, the anilyset,ldesign basis ifo'cu;nient' · Yes;'thianaiysis(design .basis dcicuni'eht'' Yes; the'i:lesigri document/analysis is' · 

stqt(\\llT,~S, arid, CJ1mponent~l~~~s) the effects ofagirig on the ITS liSC. ' til]'l~,c!!.llli}ed a,'>Sllll}ptio,~s defin<;~;by ' \':;~S determi,~,e,q"to be rel.e,yant),n '" + in'{e.lves cgndusions.or prpvid~s.~ ba,sis 'co~.!ained orjncp,porat~d by reference 
important to safety'(ITS) within the · tpe curren,t o~rati~g tepn of twenty ' ~~king a safety il.ewmin~ti~n by the .• >i. of conclusi~ns related/a ~he capability . : in the design basis. , . 

. ·scsi,~·6fthe:,CoG:reni:wal~• · ·' (20):years. ,,· ,,,,: '-" ,,, ·, CoOHolder:,· ·•· •, '1'f'·ofthe5~Ct<?perform,tsmtenqed.safety • • . ~·- "~ .. ;;,~: .. ~.,-~-::=~~ ~-,:~· '.' .. ~~-~ _;.~~J:. < "\t'.L~~tz<~~--" w-·· J ~,<;~i:,,J;;w ,; :;c.'--~;? &Ja..: __ unctio,ri:, " . , , 
AMP Review NOT Required 

DB ID Document Type 

17 Calculation 

Document No. 

12414-2009 

Revision 
No. Document Name 

2 Connecticut Yankee GTCC Basket Assembly Structural Analysis 

rT_LA_A_Q_u_e_st_io_n_#l_R_ev_i_ew _____ ~ ;:T:::LA=A=Q'.:u:'e":st':':io':n':'::::#2::::'::R::e:=vi=e=w'-------~ :T='L:::'A:::'A:::'O~u':e:'s::ti::o:'::'n:::#::3::::R:::e:::v:'::'ie':::w=-. ____ ~ ~T':'L":A":A:::'Q,,.u':e':s:::t':::10':n':'#':4:::'R::e':::v::ie':w::_ ____ ~ ;::T:=LA':'A::':::::Q'.:u:::e=:st=i":on=#":S:':R:'e:':v:::ie:':w::_ ____ ~ TLAA Question #6 Review 
No, this document does not involve INo, this document does not consider No, this document does not involve No, the analyses/design basis document No, the analyses/design basis document No, the design document/analysis is not 
SSCs ITS within the scope ofCoC the effects of aging on the ITS SSC. time-limited assumptions defined by was determined to not be relevant in does not involve or provide a basis for contained or incorporated by reference 
renewal. the current operating tenn of twenty making a safety determination by the conclusions related to the capability of in the design basis. 

(20) years. Coe Holder. ~he SSC to perform its intended safety ~~~-----------_,"-------------~ function. 
~------------~ 
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D~ !D '\ DCJcu,n:~nt Ty~.~<;.,; 
.1s· Calculation 

,,,t, 

TLAA question #1 Review-

Yes, this d1Jcuirient ifi".olves syste]11s; 
structures; and:components (SSCs) 
importimt to.safety (IT~) witllin the 
scope of the CoC renewal. · 

AMP Review NOT Required 
Revision 

DB ID Document Type 

19 Calculation 

Document No. 

12414-2011 

No. Document Name 

1 Vertical Concrete Cask Analysis - 0.25G Earthquake 

TLAA Question #1 Review 

Yes, this document involves systems, 
structures, and components (SSCs) 
important to safety (ITS) within the 
scope of the CoC renewal. 

DB ID D~cument T~pe 

20: Cal~ufa~lori" ,· 

AMP Review NOT Required 

DB ID Document Type 

TLAA Question #2 Review TLAA Question #3 Review 

No, this document does not consider No, this document does not involve 
the effects of aging on the ITS SSC. time-I imited assumptions defined by 

the current operating tenn of twenty 
(20) years. 

Document Name 

Transfer Eaik '~{fuctJ{al Analysis 
' ' ,.,·, ; ' ', 

TLAA Question J2 Review . . . . 
o;this.docurrient'does not co'nsider < 

, tht;1 .. effects of aging oil iheHS SSC. 

Revision 

No, this dcicumenfdoefno'tihvolve:. 
time~l\!n(ted assuijjpti8f1S U:~fin~d by 
tlie curr_ent operating term of mienty; . 
(20)'.yeai:s:·\,,," ., . ., ·. ·"'': "',.:1 · '.:' 

No. Document Name 

TLAA Question #4 Review 

Yes, the analyses/design basis document 
was determined to be relevant in 
making a safety determination by the 
Coe Holder. 

21 Calculation 

Document No. 

12414-2014 2 Connecticut Yankee Canister Sturctural Analysis for Storage and 
Handling 

TLAA Question #1 Review TLAA Question #2 Review TLAA Question #3 Review TLAA Question #4 Review 

Yes, this document involves systems, No, this document does not consider No, this document does not involve Yes, the analyses/design basis document 
structures, and components (SSCs) the effects of aging on the ITS SSC. time-limited assumptions defined by was determined to be relevant in 
important to safety (ITS) within the the current operating term of twenty making a safety determination by the 
scope of the CoC renewal. (20) years. Coe Holder. 

Tuesday, December 3, 2019 

• 

TLAA Question #5 Review 

Yes, the analysis/design basis document 
involves conclusions or provides a basis 
of conclusions related to the capability 
of the SSC to perform its intended safety 
function. 

TLAA Question #5 Review 

Yes, the analysis/design basis document 
involves conclusions or provides a basis 
of conclusions related to the capability 
of the SSC to perform its intended safety 
function. 

Yes, the design document/analysis is 
contained or incorporated by reference 
in the design basis. 

TLAA Question #6 Review 

Its, the design document/analysis is I 
contained or incorporated by reference 
n the design basis. 

Page 114 of 168 

• 



• 
Yes: this document involves systems, 
s'tructures, and components (SSCs) 
important to safety (ITS),within {he 

. scope of the Co.C.rene.waL, 

AMP Review NOT Required 

DB ID Document Type 

23 Calculation 

Document No. 

12414-2016 

• 
·. es," the analysis/design ba.~is document. 
involve~;i:o~ciusions or provides a ha.sit" 

· b(cbriclusibhs related t9 ttfe capability \ 
of the5$tii pe~fa,rm Jjs int~nqed.safety 

='-'-'=='-"-'-c--'----'"--'--2..-"-c-.!.c.....J c-;-,c.-,'-i,---"-.--"--,"--~-'--"--,--,-"--' unction: ' ' . 

Revision 
No. Document Name 

0 Connecticut Yankee Transfer Cask Lift Yoke/ Yoke Extension 
Structural Evaluation 

' .• 

;"-T:'.:LA:::A:::::'Q:'.u:::e':'.:st:'.:i:'.:on::::::':#:'.:l:':'R':'.:e:':'vi=e=w=-----~, TLAA Question #2 Review TLAA Question #3 Review TLAA Question #4 Review ;':.T:::LA=A=Q=u=e=s=ti:":o':':n:"#:":5::':R':e::v':::ie::w:__ ____ ~ TLAA Question #6 Review 
No, this document does not involve 
SSCs ITS within the scope ofCoC 

l~o, this document does not consider No, this document does not involve No, the analyses/design basis document No, the analyses/design basis document No, the design document/analysis is not 
the effects of aging on the ITS SSC. time-I imited assumptions defined by was determined to not be relevant in does not involve or provide a basis for contained or incorporated by reference 

renewal. the current operating term of twenty making a safety determination by the conclusions related to the capability of in the design basis. 

AMP•Review N€>T Required 

,DBID.,;. DocumentType•,; 
'; ·Revision 

': No. 

(20) years. 

Document Name· 
, : - _-, ,,, 

Coe Holder. he SSC to perform its intended safety 
function. 

. 24-.,, Calcul~tion . 1.2414~2301 ' 1 '>CY,MPC Dam_agecl,FuelCan Tolerance2tack'lJP Evaiuatiori . ..· . 

;T=L=AA=· =·o=u='e=' s=ti=o=;,=·#=l=R=e=v=i;=w~; ·--'..~-~ ;T=·L=AA=Q=u="=··~·=ti=·~·=n=#=2=R=e=·v~i~=·w:__.;....__:_._-'---~·'rLAA·o~estib~ ,#3 ReJie~· ,;.d•v: f:_;.·: TLAA Q~~~~ion #4'Rev~e~ ;. ;, ,··.~l:AkoZ~~ii'o;,·#5 ~-~~;~;,, 
Yes; this document involves systems;. o, 'this docwrien!does not consider No; tliis d.?curnent does'nofinvolve, e~; .the analyses/design basis document -~es, the analysis/de'sign basjs document 
structures,' and,comporients (SS(;s) ' ilie effects of aging oh the ITS SSC. time-limited fissumptiorls•'dgfii\~ct·l5y was,determined too~ felevantin' . .c: ' involves i:cinclus.icins'or·p.rov.·ide~'a ba.sis 
important fo safefy.(ITS).witl]in.the : the currenJ.operatingtenll•OJ,t\yenfy ma~ing•~ safet\\determination by the ': : ofconch-is\qi:is related,fo'the capability · 
scope of the c.oc renew~ ---c- CWy}lllrS .. \: _ .: _ •.. · ~:• . ; · _ Coe .8older:' · ·_ ~f tttT S~C io;perro.r:niAs,intsnc!e,g Sjlfety, 

AMP Review NOT Required 

DB ID Document Type 

25 Calculation 

Document No. 

12414-3001 

---~--.,..JI, _,~- ,.,~, ...... ".+,,.: " ....... ,...,: "v ~·\ ... ,. > ,,:,:J ),,~"'.'~~ -~,-L.: '\,Tid,, ,.;;, ... ' . 2 ... -.J __ ··: ,,,,,~ :-: ~<~, h" ,":, •' i u~ct1on~:.,:, '"-~--·---- -·~:,'., .... :, . 

Revision 
No. Document Name 

2 Effective Thermal Properties for Fuel Assemblies and Fuel Tubes 

Yes,the design document/analysis is 
. contained'ofincorporated by reference 

in the design ,basis. 

TLAA Question #1 Review TLAA Question #2 Review TLAA Question #3 Review TLAA Question #4 Review ;':.T':'LA::':A::':::Q'::u':"e:":st::':io=n=#S=R=e=vi,,,e::w:__ ___ ~ TLAA Question #6 Review 

Yes, the analysis/design basis document l:Yes, the design document/analysis is I !No, this document does not involve Yes, this document involves systems, No, this document does not consider ~es, the analyses/design basis document 
structures, and components (SSCs) the effects of aging on the ITS SSC. time-limited assumptions defined by ~as determined to be relevant in involves conclusions or provides a basis contained or incorporated by reference 
important to safety (ITS) within the the current operating term of twenty making a safety determination by the of conclusions related to the capability ~in_t_h_e_d_e_s~ig~n_b_a_si_s. _______ ~ 
scope of the CoC renewal. (20) years. Coe Holder. of the SSC to perform its intended safety 

function. 

Tuesday, December 3, 2019 Page 115 of 168 



o~c~~;r,t ~ve~. 
~, 

Calc.~lation 

Yes, this document involves systems; 
structures, and components

0
(SSEs) ' 

·.·. important to iafety (!TS)'.withit1°!he 

No,'this;ifocument does·not involve Yes;the a:italy~es7desigh liasif'doc11nient' . e$,,thii' arialysis/desig9,ba.sis document. i es, the design document/analysis is 
time,Jillljte1as~:i.1i:riktio;ps ctj~iied{1y~s; ~~s,dfterfoi~\td ~o,.~-,eil~v~~t i~1, '"'.' . 6 !.n~9,Jvn .• ~~Qclfton; <?r~rq~id,~; a '~~sfs.;. fOntain~d. or iQWrp.orated ,bY reference 
the c,}!f{}:Rt o.P~[~p~~ .te,~ 9[~~RD' ... • ~~kin.~,a ~}~~\Y. de\~r'l1.m'!~~- ~Y !~.~,\ ,

1
: o,tcogd,us,~,n~}ela,f~d.,\~ t~e 1,1pa~ll1ty . ,,~m_t_h_e_d_,e_s~1gc,-n,_,b,.,a'"s1,_s._=,.,,_-,---,---,,..-7"' 

., sc:Ope of the CoC renewal: ,. .. 

AMP Review NOT Required 

DB ID Document Type 

27 Calculation 

Document No. 

12414-3003 

(20)years·: ':" · · , ·. CoCHolder.' .' •; <.: ''';, , •• ,.'. oft_heSSCtoperfoJm.itsll),tended.~af~~Y t 
_ ,,~'- -_ ~,\ __ ~_-"---~·~A.,,".?' _ _,'_·~--·~~'_' \,,," ·" ... '5. ;;;_;c11_µ;~ '{'' · '.?,s. ,,,,.,,,,,,\- ': ... _"'·fuOCtiOO._·,,.·; · ·,' •,/:\r.:, · ·""·'? · :.f:::=s 

Revision 
No. Document Name 

1 CY VCC Air Flow and Temperature Calculation 

::TL".'.A:::A:'.:::Q::u::es=t".:'io=n'::'#".:'l'::'R":'e":'.v":'ie=w=-----~ ;".T::LA::"A=:::Q':u:'e::st":':io::n"'::::#::2::R:'e::vi:'e":'w':_ _____ , ~T=L=A::A'::'Q:'.'u::e=s=ti:'o::n:::#:'3:::R:':'e":'.v:':'ie=w=-----~ ;".T::LA::"A=:::Q':u:'e=:st":':io=n=#4=R=e=vi=e=w=-----~ TLAA Question #5 Review 
Yes, this document involves systems, No, this document does not consider No, this document does not involve Yes, the analyses/design basis document Yes, the analysis/design basis document 
structures, and components (SSCs) the effects of aging on the ITS SSC. time-limited assumptions defined by was determined to be relevant in involves conclusions or provides a basis 
important to safety (ITS) within the the current operating tenm of twenty making a safety determination by the of conclusions related to the capability 

Yes, the design document/analysis is 
contained or incorporated by reference 
in the design basis. 

scope of the CoC renewal. (20) years. Coe Holder. of the SSC to perform its intended safety 
"'----'-''------------~ function. 

Document ,~\fpe ~ .. 

Calculation 
'{' > ' 

', "c ' 

, TLAA•Question #1.Review 

Yes, \his document jrvolves',systeni$; 
struc1eures, and compon~~t~,(S~C,.s):,. 
important to safety (ITS) with.in ihe' 

__ s~op~ofthe ~oc_rene~J:}. 

AMP Review NOT Required 

DB ID Document Type 

4S Calculation 

Document No. 

12414-3005 

Document Name 
, -~o~nec~i~,u~ Y~~;;e'Three,Dfmensional Canister;Thermalt,,.n.alysi~ 
·'. f{ir,St6ra,gjp1nd~ti~ii~: }. , ; ,· ,: ' , ' \,: \.:: '',:. ' ,. ' 

Revision 
No. Document Name 

3 Connecticut Yankee Transfer Cask Transient Thermal Analysis 

"'"··---·=-==~~=========·"'" 

;:.T::LA'::::::A:::Q':"u:'e::st::io::n::::::#:::1 ::R::ev:::'i::e:::w:__ ___ ~ ;:T:':LA:::A::':::Q':"u:'e::st::io::n::::::#::2::R::e:::'vi:'e::'w':___ ____ ~ .~T=L=A=A=Q~u=e=s=ti:'o::n:::#:'3::::R:':'e':::v:':'ie:::'w=------~ ,T_LA_A_Q_u_e_st_io_n_#4_R_e_vi_e_w _____ ~ ;:.T:::LA':::':'A:::Q"'u=e=s=ti::o":':n:::#::S=R=e=v=ie=w=------, TLAA Question #6 Review 
Yes, this document involves systems, No, this document does not consider No, this document does not involve Yes, the analyses/design basis document Yes, the analysis/design basis document Yes, the design document/analysis is 
structures, and components (SSCs) the effects of aging on the ITS SSC. time-limited assumptions defined by was determined to be relevant in involves conclusions or provides a basis contained or incorporated by reference 
important to safety (ITS) within the the current operating tenm of twenty making a safety determination by the of conclusions related to the capability in the design basis. 
scope of the CoC renewal. (20) years. Coe Holder. of the SSC to perform its intended safety 

~-------------- unction. 
~-------------~ 

Tuesday, December 3, 2019 

• • •• 
Page 116 of 168 



• • • 
·. • y • 'e.w:!@iit~il 
\~~ti ~~:~:~::::~£~~~~~:~~~nf !~t· '}, ~-0~;~~~~ ·.zf ~:ent Name·. . , · .0~ ·•,z "· ./:>~~%;;;~' ~~·· 'J~, <•;,' ,:? 

1 :~w:·: , .}. ;• .· 

.~,•Q•~'"''~.:*V'~"·9:i·;:~L:;'.;.:i~~~".;;f ::~::~~,"*~'ft'.: >,,-,~. '~!:~~:~, •r:A ,wa,,.,,,~,~'~ 
'Yes, this,cfocument involv.es syste[llS, 1, this 'do~umenf9oes nofconsid,er o;this doq,ume11tcqpes ncit i11volve\;. Yes,.tJ)e,analyses/deslgri basis do_sume'!t es/tile [,nalysJs/desigh basis d)'ic~ment' , Yes: thl design[dqcum,ent/analy~is i~ . 

~.t.p. p1u'.e,~. :.~nd C. o.mp<l[!.~. n!·s·/~.S,Qlr. ' the~ffects pf ~ging on,th~ ns SSQ~C: ti.1~~,:/imi!~~ .• ,.~.~~1)1·P.t.iq.~~;p.i:i.·~Re,1 p.Y .. : .. :~. f~·~,~.~ •. ,t~.%fl);.\l).e,d·'·itp:bli·,.t~~v.'l.nt,·i.·Q···· \~::C~'t' 'i~v9Jy.,, .• :,.:r~o.\)~/.u·'.~.~i~Q.s J'fj·p·J·<Jyi~~ .. ~ a .ba.Sif:,.; ;, CQ!l~~!~.~d,.?: .. m.,~ .• ?rgor.~1:P ~xs~.f.erenc~ ·, UJIPOrta~\ !O S!\fe\t(ITSt~1thm'tlie . ~: ,;;; .• ; the 'current operat1n&term or.we11cy;;t makitJg a'safe!xdet~rrrLnatiOl)1J:ly thef>:: ofi:o~ct~sions:r;lat.edw·the cap~.bility;; '..in the'design bas[s: ' ·. . .......•. : .. 
scope.ottheCoCrenewaL · ·/· (20)years::,·. , · .-·,. · ,; CoCHqlder.•.,::·: ·. ·: .: ,., '·. ,, .:: oftheSSCtop:eiformitsintende,d,safeW.. · .. 

_.,\'" ,;,~; . >~.0. " "j,°'. ,~: ~~;{, .. ' ,, ,').~?-· ' \.' ~.:v.> ~· '\ " ' ~:~--',~> ·~·;r::f,rr0LY>~ ~--:t<:1, < ·~ ,, .~~ ;¥,£. • 2:0·&\'/~ ~01~\'·A§>S~?:~~-~:,::~~ ,·2,> _:,;:: ' 1~~;:,~'~·:LJf,:~ ~ . ,·'";\·:Ji&C~~:~~:\1f,L. ul,icti~n:\·.· .·?£,\~:'.#: - ' ~,~i~ 'c' .. • )~~~;i}~~Y,;Xf\t: -:, ',, . -
AMP Review NOT Required 

DB ID Document Type 

48 Calculation 

Document No, 

12414-3009 

Revision 
No. Document Name 

2 Maximum Allowable Clad Temperature 

;:T::LA=A=Q~u=e=s=ti'::o':':n'::#:::l::::R::e::v:::i::e::w:_ ____ ~;:T::LA'::A'::'::::'Q~u=e=s=ti::o':':n::::#:::2:::'::R::ev=i::e::w:_ ____ ~;:T::LA=A=Q~u=e=s=t=io=n::::#::'3=:'R::e:::vi::e':w:_ ____ ~;:T::L':'A':'A'::Q~u=e=s'::'t:::io'::'n:::#:::4::::'::'R::e:::vi::e':w:_ ____ ~ TLAA Question #5 Review 
Yes, this document involves systems, No, this document does not consider No, this document does not involve Yes, the analyses/design basis document Yes, the analysis/design basis document 
structures, and components (SSCs) the effects of aging on the ITS SSC. time-limited assumptions defined by was determined to be relevant in involves conclusions or provides a basis 
important to safety (ITS) within the the current operating tenn of twenty making a safety determination by the of conclusions related to the capability 
scope of the CoC renewal. (20) years. Coe Holder. of the SSC to perform its intended safety 

·~~~-----------~ function. 

TLAA Question #6 Review 

Yes, the design document/analysis is 
contained or incorporated by reference 
in the design basis. 

·"===============d w .. ~:f ·e::::t~::~:,:~r · ;.;1;. :~:.!L : . · . · .· . ..,, ,,~, ~'f ~" h ~'"' .~ ";111:1~\~~ ... ,,,;,t.,,~ -;~,, ,t· · ·· 
:•,,; ' . ::i9;: .. ~~i'culati6'n' /( \ \:,~}~-3~igXf,~:;•'. < /" 0 /~~ .•· ~1\~im'u'(il~TSC Pr;ss~~~~)~'b'r~ali d#!Nor~~1f:Ac~lct:{iftftonai~iJn~:~,0 i!;!f\\t:. ~),r:;S, :;)i~;~~Sl;\~J. 'Jf.~:· >~;!~?;;:Jt'.i[~f '. ;; .:,\Ir'.. .}!(! ''.: ,<,j~;~~ . 
·· TLAA.o'uestion #1:R:~ie~~.: . TLAA Question #2 Rei,iew , "' . ' Tl::~Q~est;;,~ #3 ~-~(~~ -~~\;; ,,,; :·. ·. '~~' , Revi~w :~: TLAAOuestio'fl#S R;L~ ·:~;,;;. . TL~'.ku:stio~1~6 Review, 
\ii .; : '.; '? e(this'::docum';nf invol~tis ,sysiems, of (his'c!ocu1heiit':does no~'consider ' 1'f.b,'ihis d6~41!ien(cfp'es nof'inyolve};' Yesjhe · , . design1Sasis,~6curnent' t es;l~}haiy~i7aesigit'b~si~ document • 
/;· . . stiucture( and con:iponents(SSCs) , tht~ffects'.~f aging ;in the ifs SSC::' tim!lclimited assumptions'de{ined by;; asj!etermined to b'erelevandn ·· .1. involves conclusions ors.p'rovldes a·basis ·. 

: (IJlJ?Orta;vo.~~f6fy (ITS~;'~?thin .i~e: .' ':\f21(+;~{,;f{ ~~)~llsfx~t;?F~r.a~iiwserm:~~:~~v.~,i f ti#i~·~afetv,ci,1;t~(~in~li~p:~~,Y;;!~e ii' 9; i:~1~~~\e~~!:,ia~~l!l~~~e ~{~!~iiir{;~ ,~~.~,,",I"'S···=-~--~----~ 
L-.-~.s~:p'e·o ';t~:~:,:e~~~·- j:• . -r·· ~di',·- L' .. __ ,_,7::. ·, 'Ji\, __ :t:~'1,, .· .'';"'~ "~~~;k:.~ ~. oi.o: .. ~~;,·: · ,5;;; ·, :::~~ .ou~ct~in. td~~,r orm!!~_mt~n,~, sa e, Y:. 

AMP Review NOT Required 

DB ID Document Type 

SO Calculation 

Document No. 

12414-3101 

Revision 
No. Document Name 

1 Effective Thermal Properties For Fuel Assemblies and Fuel Tubes 

;_T::LA=A=Q~u=e=s=t=io=n=#=l=R::ev,.i:'e::w:_ ____ ~,=TL=A:::A::':'Q'.:'u'::e:'s::ti::o::n::#::2:::R:'e':v'::'i::ew=------, ;:T=LA=A=Q~u=e=s=ti=o=n=#=3=Re::v":i::e::w:_ ____ ~ ;:T::LA=A=Q~u=e=s=ti::o':':n::'#::::4::::R'::e::v:::i::e::w:_ ____ ~ ;:T::LA:::::'A::'Q:'.:u=e=s=t=io::n::::#::'S::::::::R::e::v·=,e=w=------~ TLAA Question #6 Review 
Yes, this document involves systems, No, this document does not consider o, this document does not involve es, the analyses/design basis document r,'es, the analysis/design basis document Ives, the design document/analysis is 
structures, and components (SSCs) the effects of aging on the ITS SSC. time-limited assumptions defined by as determined to be relevant in involves conclusions or provides a basis contained or incorporated by reference 
important to safety (ITS) within the the current operating tenn of twenty making a safety determination by the of conclusions related to the capability ~in_t_h_e_d_e_s~ig~n_b_a_si_s. _______ ~ 
scope of the CoC renewal. (20) years. CoC Holder. of the SSC to perform its intended safety 

"--'-"---------------' function. 
~--------------~ 

Tuesday, December 3, 2019 Page 117 of 168 



DBID 

78 

Document Type 

• (~1cu;~tio
0

n 12414-5001 2 

TLAA Quesii6n #~ Review '<: •. Tl,¥ QuesJon #2 Re~iew. . TLA; Questiclh '#3 R~;;;'!~' ;,!;50}T ; ,;trLA~:6~est_icin~S Revi~~ .. , ,,,;;TlAA ci~estion'.#6,R~vie~ 

Yes, this document involves systems, Nq, this document cjoes not<:~nsider . No;'this document ooes not involve\ Yes, tlie analyses/design basis _document I es,.the analysis/design basis document es, the design document/analysis is 
s .. tructures'. and co111ponen.ts(S~Csh. .the:~ffects~~ ~gi~g O!:!,t~II§.~SC:. :·. time. : .. '.~;n.it\;t~~UI:JP. t.[o~~,~.~.fi .•. me,d b?'.:~-~ was .d~i,e~min_e·a. to be ~.elevant i~, . • I· inv91tes ,concluSil)nS \ltlrovides a basis • ~onta,in~d- ori~?,~'.poi,~t~d by reter,ence 
rmportantto safety (ITS) wrthm the • · '· " ... · · · ,, '· • f, the current operating.term of twenty ·: making a safety determination by the ot conclusions related to the capability , m,the·des1gn basis. .. ... : • · 
scope of the CoC renewal.~ ';· ' . . (20[years. "' < -~;; ·}. Coe Holde'r. >l . , · i. oftti/ssc to peliorm its intended-safety 

AMP Review NOT Required 

DB ID Document Type 

79 Calculation 

Document No. 

12414-5003 

< s:it:/'.: ·,~ .,J<-,C,' \ ; ~ s:,<:~,,, . .,;· ,h; > \-, ";' ,.)fu< \iY;,,.~:,. / , .. ~::>;::(';- .~\ t{;,(~:.~~~·~.Ji::):,:·.".:,·:<di:u.;,,,,~ -"' ~1---- ""'-~ J<',.,fu~n=c~ti=o~ri~ .. --~· ~=-==~==""'·'· 

Revision 
No. Document Name 

2 Connecticut Yankee Transfer Cask Shielding Analysis 

;T'::=LA=A=Q':u"'e'=st=io=n=#l:::'::'R":ev':'i":ew=------,,:'::TL=A=A=Q=u":es::'t:::io'::n:::'#'::2=:Re=v=i":ew=-----~;:T:"LA=A=Q':u'::"e'::st:'i::o':':n:':#:::3:::R'::e::v·=1e::w:_ ____ ,,:T::LA::A':'::Q'.::u:'e::st::io::n::::#4::'::R:':e:::vi:'e:::w::_ ____ , ,:T::LA=A=Q=u=e=s=ti::o::n::#::5:::R::e::v:':'ie::w::_ ____ , TLAA Question #6 Review 
Yes, this document involves systems, No, this document does not consider No, this document does not involve Yes, the analyses/design basis document Yes, the analysis/design basis document Yes, the design document/analysis is 
structures, and components (SSCs) the effects of aging on the ITS SSC. time-limited assumptions defined by was determined to be relevant in involves conclusions or provides a basis contained or incorporated by reference 
important to safety (ITS) within the the current operating term of twenty making a safety determination by the of conclusions related to the capability in the design basis. 
scope of the CoC renewal. (20) years. Coe Holder. of the SSC to perform its intended safety 

'--------------~ function . 

. AMP Review.NOT Required 

DB ID 

80. 

Document Type Document No .. 
,, ,-, -

C?lculatiori ' · · 121114,5004 ~ 

TLAA Question #1 Review: 

Revision 
No. Document Name 

3 . Vertical Consrete Cask Shl<;l~if g Analysi~ 

TLAA Cfoestion #6 Review· 

Yes, this docwnen_t involves sysieilis; 
structures, and components (SSCsX. 
importantto safety o:rs)-)'lithin t)l~ 
scope of the Coe· renewal; f 

ves/theanalyses/desigry basis d6cumen\:I es, the''anaiy~is/aesign'ilasis'Hocument. es;tllE!design documentianalyskis 

w .. a. s de· .. ·.t····ermined· .. t·o b .. ~ fele. vant r.n· .·· .·· . · 1· involv·e· s·.···conc.1 .. u .. ·.·.s.ions cir .. ·p.·ro .. vi .. d .. e.· s···a·.·.basis .·. ·•. c.ontain .. e ... d .or inc'orp .. orated by reference 
m.ak\~f? safet\d~!,ern;i!nation ):>y the,,::,(;\. of co~.dusion.s,.[elated !a.the c~p~~ility t l'! the design b"_as_is~·~......c~ 

AMP Review NOT Required 

DB ID Document Type 

81 Calculation 

Document No. 

12414-5005 

~~~--~--------~C.o'C'Holder; J:-. '·''>'' · " •, ·.( ofthe'~~Ctdperformitsintended·safety :• · •• '· ' 
,, unction. • · 

Revision 
No. Document Name 

1 CY GTCC Waste Shielding Analysis - Storage 

,:T::LA::A':'::Q'.::u:'e'::st'::io=n=#l':::':'R::ev:':'i::ew:::_ ____ -, ,:::TL::A::A::':::=Q::u::es"::t':'io:::n::#':'2:::':':Re=v=i=ew:::_ ____ ~,:T::LA::A':'::Q'.::u:'e"':st::i:::on::::#:::3::R:':e:::v·=1e::w::_ ____ , ;:T::LA::A':'::Q'.::u:'e'::st'::io::n:::::#4::'::R:':e:::vi=e::w::_ ____ , ,:T::LA=A=Q=u=e=s=ti::o:::n::#::5:::R:'e::v:':'ie:::w=------=, TLAA Question #6 Review 
No, this document does not involve No, this document does not consider No, this document does not involve No, the analyses/design basis document No, the analyses/design basis document No, the design document/analysis is not 
SSCs ITS within the scope ofCoC the effects of aging on the ITS SSC. time-limited assumptions defined by was determined to not be relevant in does not involve or provide a basis for contained or incorporated by reference 
renewal. the current operating term of twenty making a safety determination by the conclusions related to the capability of in the design basis. 

Tuesday, December 3, 2019 

• 

(20) years. Coe Holder. he SSC to perform its intended safety 
function. 

• • 
Page 118 of 168 



• • • 
~~~F~~- &Vi~$'vi9& 

AMP Review NOT Requi(ed 
,. ,~" 17,,. 

}SB ID DocumentType .: 

82_'. ': =-E~lc~lati6ii 

T~AA Question #1 R_eview, 

. '(es; thi(gocum'lfit involves systems, 
structures, and components (SSCs) . 
important to 'safety/ITS),within the 
scope of the Cod renewal. . rr 

AMP Review NOT Required 

TLAA Quest]on #2 ~!'view , •.. , =::':::::'· ~·,::-:::_;,,,•~:;:2_l;;.;,, ';,,,~ :::=~~:::'t:'E';!::::::'.::'::S'::=::;,:_~:.c__:_:::, ;:=::::;:~======--,_-~.,..:_____.:.;;,. 
No)his 'docume11t does not'considtr· • No~:tl1is docllment does no't1nvolye':'' Yes,.thifa .. s/desig'n basrn?clocume'rif : es,the'aiiaiysis/desigrllJasis document~ 'Yes, t0'edesign dqcument/analysis is 

he ~ffects of agin'g on the its SSC,'. tirrte~limited,assumptions defined by; was·······d···.·.e ... t .. ~.rm·i·n·.~·e·', .• d··· t .. o b·.·e·'·t~1eva·n· .. ·t···'·i·i)· .· .. -, · .. ·.:1·. invo .. -.(Y ..•.. es., •. ' .. --.f~.n .• 'c .. · •.. l·u····-·s.,.i.ons.cir·:,.·.l).: .... ro .. v .. ·i·d· .. e ... -~.· ... a.·. b. asis \; c.ontai.n~ .. d or in_corr,'orated by reference 
. . . . .. . .. th~·CUrren\9p,~i:ating,Je[I]:1,!0ft)¥enty0, m~~i~f-~,~~fet,v get~r/1;1,i9~u~~ ~tth_e .·,>' qtc.on~!u~w~,s:r~l~teft9,~~-r,\T:~e~bility 1• ·~i~_t_l)~e~d_e~s~ig~n_b_a_si_s,_~~----~ . ; 

. ,., (20Yyears.','.'W:, . :< ' ':<' · · . -'.i CoC,Hplder. ·•.•·• ·,: ·' · ,,• . -·· of th_e::5s~,t.owirform its mtend,~d safety.,, • 
unction. . ')·. · · · · 

_ _,,,s •• ~ ~- ~ .. ,. -·· ·,'), ••• " - •• ,......~ ... ·-··-· _,, •• ~,, , >, • _, .. c,., ...... -···-----~-..z.,, ... ,._ ..• ,,.,-,._: .. ,.,.,, ............ -,,,.,, --->"'--· , ... ,z;,,,-._==========-=--=----·=--=-= -~·--·- ·~--" 

Revision 
DB ID Document Type 

83 Calculation 

Document No. 

12414-5007 

No. Document Name 

1 Occupational Dose Rate Analysis - Transfer and Storage 

;:T:".:LA=A=Q=u=e=st=:'i:':on::=#'::1:=R:'e:':vi:'e::':'w'_ _____ ,;:T:".:LA=A=Q=u=e=st=io:':n':':':'#":2:=R:'e:':vi'::e::w'_ ____ ;:T:::LA':"A'::'::':Q':u':"e':'st':'io':n::=#3:::':'R:'e:':vi:'e'::w'_ ___ ~;:T:::LA=A=Q'=u"'e':'st':'io':n::=#4:=R:'e:':vi:'e'::w'_ ____ ~ TLAA Question #5 Review 
Yes, this document involves systems, No, this document does not consider I No, this document does not involve Yes, the analyses/design basis document Yes, the analysis/design basis document 
structures, and components (SSCs) the effects of aging on the ITS SSC. time-I imited assumptions defined by was determined to be relevant in involves conclusions or provides a basis 
important to safety (ITS) within the the current operating term of twenty making a safety determination by the of conclusions related to the capability 
scope of the CoC renewal. (20) years. CoC Holder. of the SSC to perform its intended safety 

~~~----------~ function. 
i-·- -~--··•-' ,_ ~' ·• ···-•~~·-------,-.,,,-••w• •1• '''+'"'-·~----- ·--~v-·••·••.-·,.,. 

. AMP Review NOJ Requi.red 

'Docume~t Type 
... :t·\\ ;, Re~i§iOn,, 

No: · Document N'ame 

· 84 t~lculation. · 
,:,"'\\; \\' ',,ff; 

0 
) \' 

Ccin~~cticu! Yankee Storag:·sa~k Dos~ Rate a.nd Surface Cutr711t,'. '.~~~}idrlse)vfeth9d6({?~y' · .,.,·t.t\\ ·1 · :, 't·,f ".,\''iVl:'·,\;\' '<~,;,::·. '-' .: . '"!'-i 

TLAA Question #6 Review 

Yes, the design document/analysis is 
contained or incorporated by reference 
in the design basis. 

· Ti.AA Ques~i.o~ Ill Review • 

Yes; this'aocu1nent involves systems, 
structures, and compone~ts (SSCs): 
imp..o[111ntt9,?~,fety,(ITS1'.~j~hjn'J~~\ 

;::::c'.:'::::::=:::z::::::::::::::::::::=::,:.z:',-"'c',-.,.'..':,;..., TLA_A.Questio~ _113 Re,view ·, . TLAAi:luesti~n #4 Rev.iew • TLAAQuestiori #6 Review 
. No;•'tliis documenfdoes notit\volve .. N~/iile\,nalxs'es/desigr{l:>asis doi::~ment: No?iJ:K,fana)ys~s/desigQ'basis do~ument No, the design document/analysis is not-

scope of.the CoC;renewal':· • · · -- .. 
time-limited assumptions dt;fined by"·' was determi~~9 to not_be rel.ev.ant in does.not involJe or pro\ifde a basis for · · contain'ed or incorporated by reference 

-----,,-.-~~~----~-=--' tl1ec:ur,rent;g.P~,r,11tip~te1:n:9,f~p~tl:· ma,killg$~~-f!lll';dete.rn1.1~?tiopby.the' i . conch1sjpns'rel~.ted.to,~h~ capa~H/tY. of., in the,.desig~ basis.. • •. 
(20_q~ars. ; ..:_ _ _:...::.....:. . ··: 1:'''' '\ · CoC:Holderi" '.· "'; • .• • , -· heSSC'fb•pJrtorrn i~i~tended safe~y·,\ 

,. .. ~,.;:,. -..... ,,.....-~-~i .. ,. .. ,.,_. __ -.~ "·--~-.... ~ ·f-- ',..,,~;.,,,.,.,' -,.~ ·~~ .... ~~:\:: -~ , .,.,,,,,;..;:.,, .: ~-$(· --- , '=.-·..__,,, . .,_.,.,.,,~~--;;-_ ~~ctiOi,~ ,, .. .,"-·--=--- ·-d~~ >·-- ,._,.,~"--~,--~.--:?s,-.. ~---~" ~--,,--, 

Tuesday, December 3, 2019 Page 119 of 168 



~~::,~:;".~~Wt"'~t·i!·:·*"':,'"~,~;,·J>,2·. ' ... _·.\%fll&S;'.''f,:.1-m7pJ:r_f;"'":;,_~'%1!:YZ18,Y;:[fs?·\'r;':f;!~'f!S'1'~·:::t~~:\'\":{t,f@{ff"!f1~ 

:cask;DesignTYOtum'eiits:~RevieW;Deti1ils{r'.''·· 10is ... L:.:::~~~~ ., :-{~,.-.... __.;..;..,.;i;~,~:_._..._.~d.;:~;..;_~~. "\1,'i'.=;_:,. 

AMP Review NOT Required 

Revision 
DB ID Document Type No. Document Name 

85 Calculation 

Document No. 

12414-5053 0 Connecticut Yankee Transfer Cask Dose Rate Results for Specific 
Loading Patterns 

TLAA Question #1 Review TLAA Question #2 Review TLAA Question #3 Review TLAA Question #4 Review 

Yes, this document involves systems, No, this document does not consider No, this document does not involve No, the analyses/design basis document 
structures, and components (SSCs) the effects of aging on the ITS SSC. time-limited assumptions defined by was determined to not be relevant in 
important to safety (ITS) within the the current operating term of twenty making a safety determination by the 
scope of the CoC renewaL (20) years, Coe Holder. 

TLAA Question #5 Review 

No, the analyses/design basis document 
does not involve or provide a basis for 
conclusions related to the capability of 
he SSC to perform its intended safety 

function. 

TLAA Question #6 Review 

No, the design document/analysis is not 
contained or incorporated by reference 
in the design basis. 

<>----~- ~----- -~-"~---- .-~-... ~-"''"'"""~ ·,~ .. ·-~ ---- ---~--~. -,..--~~,. ~---.-.-.-·------··-~'"""'---·- --.-,.-..,.._.,,, -- ----- -------- - - - ---~ -. AMP Review'NOT Required · ·::, ,, = ·"' · ""'· · . . ··: · ~' ,., -- . ----------·r-·---·· .. --
. ;~/:/'.: -,, "' ,:'.\<;j<\,. ,_,_::' .. ~ .. -~:>'. ., ,",:\","" :~(::;. ·"': ... \\",'t~~!j'.'., ,' :';£jt"·~ '\ .. · ,,,, ..-;,-.'.::1-t.;f:.,:/ii};>> ·rs, ·:./,:.'.:.'.' .. -.~~f.•,:~_~,.~,{.'_ •.•. -::.,,,.:·.-~ .. ,.'.s,::_%,',·.1'.',;:,_;:,.·_•·.·_ .. :._.:.:·: ...• ,"_f_.:i,=.~_·.·.~---' .. ; ""'\'\/,:,_,.,,_;·,,.~?:::' 

~ ··· ,RevisiOh''",' ··.,4: - ';'"":~?,·;;(~'?,);;:t>~,~j}\/. ,.,,::;yrt,\,'.·,·y , . ;,_ -, . , \f;~~j~{ ; 

o·s ID J?Ocument Type [joc~~ent NO. --- No.,:_,-:~":.".' l . D°.~u;'.':en~ '~a"'.e '.·.'.·,.• .. ·," < .·,, ,,· ,:.,\_·- ' . ,'_,,~~ ... "' '. ·,·.·,· ... ·, .. \·~.,;,·.: .. ,',,., } ,, t -'.;' •• ,'_.;,',, ,,_,;: __ ( ___ 7·'.',·.'.·.'···.' ·.• •.. ·.·,._;_._~~-~: ~: /, , 

0 

~-J " , , ~,,,"- '" '; -(!<. ~ ., ,, 

,c, • • •- I • .\ "~ > '·.· •• ~~.j:,,,•,,·,,·,,,,',:,,\<,i,.,·,.,:.':,'.'';' it,,;,,".,•,; ·,,,.'•;C:,,':',,',•,,,•,,:~•',s,;,,•.,.,'., ,~'.>;3::;{~\.~,,'\ \s .,:=i J\,;•, ,,' ,,;.!<\ ' 
· 86 Ca,lculatioD '124],4;5054;:t• :,}'\i ,, . ;;'>i'' CoO,:necticufYahkee'ry Storage'ArraySkysh.lne l')naJysi§'.•11i/ ;;'/{\!!' \'!;: ":< · ' · . .,. :1:t1c: iJ{. 1·,:/l;t; : ,-,~,, 

TLAA Question #1 Review TLAA Question #2 Review •/ ' A '. TLA} Questio'n #3 Reliiew ' '·;:.• TLA~,6uesti~ #4 Review ·, -~··.' ' ~.~> ~~9uesti~ri #5 Review' > ' TLAA Question #6 Review' 

Yes, this ,document involves sysie_ms, No;'this document ddes not consider. No, this docpment'does not tpvolv~·:::.' No, th'eanalyie~Jd,esign basis doc:umenf' No, the,~-nalyses/design basis documeiit ;'J~o, the aesign document/analysis is notj · 
structures; and components (SSCs) the effec!s of a!,lj~!,l_s>n th_(i_!!_~~~ till'!~-lnnite,d assumptions defined by w~s d':termined to not lie relevant in '. does not involve or proxide a basis for •• fontained or in,corporated by refe!ence 
important to safety (HS) within the , , • · , the ctu:rent operatinJfte~ .• ~f tw~~t)'. ·, m~,king ~.Jafety 9e~ei;mL~atio,'!;~v ~Ii':., :; ~~n9~].o.~~ l':J~1~il to th,e, capa~i/ity of;; ti the design basis, · , , 
scopeo(the,CoC'.rbnewaL,, '',,.:·'.· ,,'.;'(20):years.' ',' ,,., ;•,CoCHolder. '' ''.,', ' ,,,, .,,:, heSSCtoperformits,intended~afety'' ·, • . : 

.~."~- -·--- ~-· ---~-. ·-" ·~···---- .,,\G·-··-~"'M_"·.-. -<'4~:. .. "~·-·-"s' , _ _,_ __ .. ,,-,.._,,:,!~-f- •.. , •. ,~.,Z· --·-----~0'.,- . .-<,'-, . ...,rn ___ -fi· __ .. ' /-- .... ~nctiOn. :\..· ·.-. _,.,..,,_, ___ ',:c~-----~-... · - -·~<-< --· --·-,-«-

AMP Review NOT Required 
Revision 

DB ID Document Type 

87 Calculation 

Document No. 

12414-6001 

No. Document Name 

0 Criticality/Shielding Analysis Model Development - Vertical 
Concrete Cask 

TLAA Question #1 Review TLAA Question #2 Review TLAA Question #3 Review TLAA Question #4 Review 

Yes, this document involves systems, No, this document does not consider No, this document does not involve Yes, the analyses/design basis document 
structures, and components (SSCs) the effects of aging on the ITS SSC. time-I imited assumptions defined by was determined to be relevant in 
important to safety (ITS) within the the current operating term of twenty making a safety determination by the 
~pe of the Coe renewaL (20) years. Coe Holder. 

Tuesday, December 3, 2019 

• • 

TLAA Question #5 Review 

Yes, the analysis/design basis document 
involves conclusions or provides a basis 
of conclusions related to the capability 
of the SSC to perform its intended safety 
~unction. 

TLAA Question #6 Review 

Yes, the design document/analysis is 
contained or incorporated by reference 
in the design basis. 

Page 120 of 168 

• 



• • 
§iK.P;~~J~i~E~~q1~l[i~~~~~]l2~:.::· 

:,'AM'PReviewl\J()T.B~qui(ed":;·: ,, -~ .• , ,, ;cv 

,:::~~~+;<:'~~ 1~L,, :x~,, '·'':''Ii'.w<:J-~f~:<,. ,f;,~\ ,:-;~£:,~'.'\~,;, / R·evisi~;:· D·oc'u''m':e,/n:·1~t: Nam:,·~e:~ ,· "''>">\ ,;· . ·~ ' .. . 
i ' 'DB ID' Document Type #:C oii'i~nient'No. . l'Jo. . ' ' < ' . 

f ':'!f88 ,'.i,,, C~~iJ1atiJit. , :·i~'£!14,~o,q2t.;.. 0 .. Co~necticut Yan'R~e NAc'ir;,ipc ;:tem;ftr'~ns;~; 2~sktri,<ldel. ~ ,,:• . 
. s-,",,,.x·~- • . ~~\~ ',~,"' • ;-;; >\1 .,., " ~ ···,;,,.~: ,. 

';f, TLAAOuestion:#1 Revie~;~K',·, ~.;.J;.,: ,.;.TLAA OuE!~tio~~#2 RevJE!W ;: ThA°A qu~s!iori~RE!V_!.~W ::,;;;j%0~:: ,-~i;,, fl,Af, O~esti?~ ~~:Revi_!;~ \>:ii.(;,~ -.~~-~·~ 
. Yes;.this documeni:involves systems, No, thiS document does nofconsiqer . ·o; this°'document does 'riot involv~:\. N/i'J.the anaJyses{ilesign){asis ·dgcum,int 
• structwes'.11nd COITiponen~ (SS~) ' .he.·effects of aging.on the lJS SSC .. , tiine-l imited assumptions defiriediby .'. w'ifs,dete(ri\ined io'not b'e relevantin:;is 

impoitant to s~fetyi(JTS~ \V_i,thit(the : '.:•>.;'-"' ; ' ···. . ''?.'' ' ' t.· ' . "'1fF tli_e cui're11t op;ra:tiiig'ferrti Jt'fu!~hty).''> making'a~tf~ty'Jetermfhation by the -l'-
J ' . , ~ • • • • , ~- "' • }.e\; " , • : / ;_ 

ofthe.CoC.renewaL'· '; ~Vt',.~;':· ;.,,.f/,,,,t"')"'~~:-·~~,~s-,,\-\--:'~-'~=~"""'~~'""',~""'"""'·_.,"=i"--,c-c-c"""'==.,,--c-'-,-'--,...,.,,.,..,-'----,.,,;;-,; 

AMP Review NOT Required 

DB ID Document Type 

89 Calculation 

Document No. 

12414-6003 

Revision 
No. Document Name 

4 Connecticut Yankee NAC-MPC Storage and Transfer Cask Criticality 
Evaluation 

TLAA Question #1 Review TLAA Question #2 Review TLAA Question #3 Review TLAA Question #4 Review 
Yes, this document involves systems, No, this document does not consider No, this document does not involve Yes, the analyses/design basis document 
structures, and components (SSCs) the effects of aging on the ITS SSC. time-limited assumptions defined by was determined to be relevant in 
important to safety (ITS) within the the current operating term of twenty making a safety determination by the 
scope of the CoC renewal. (20) years Coe Holder. 

i" ''_',' ; ' ;"' '1>, i, '''•\", '·,.- •"i 'f,'c;/, ",,,': · ./:. :",)";/"I"" 

~.. .;:AMP Review NOT Required~ ~ 
f > _,,>- • ; ~J r • • , • 

:,;,\\):« ·""~; >; 
' DB ID '. Document Type DoCuJlleiit-N~·~e. 

;,)f?o,\;;11,;~~!{~}a,tiori} .i S~s.Mf.C,,c:ifm~g~~:Fu,~1~:~ Crit\~~lit/1ri~lysfai~ra(tand. 
Transfer Cond1t1ons <' · · ':'' . . · ]· • · 

TLAA Question #5 Review 

Yes, the analysis/design basis document 
involves conclusions or provides a basis 
of conclusions related to the capability 
of the SSC to perform its intended safety 

{'TLMpuesti<>n#l Revie;.,.~) ; >TLAA Q(Jestjoh#2 Review y > '' _5., . 'TtAAO~~~~iori:ll3·Review~· 1f·~i·1:1: \ .tt~-' :=.========::,_:':_'.':~_.::.;; 
'Yes, tpis documeritjnvolv~ systj:m~, No, this;document does _notihvolve": Y~.s,'.:,th~ </,,~§l~YS)~/~es.ign 9,~sis ~,Of~m~hj; 
structures,;;i.ndicomponenf~\(SSC~) tif{limitedassumpt)6ns:d~Jiped;\Jy: involvesiao~.cl.usiC>ns orl'irovides>abasis>;: 

. '. important to safety (ITS))S,i!liin the tl.fe curr{nt operating:!t:rm ortwenj:y of_i:onclu~i~~s related tctth~ c~liibilit~: 

.. ;)t~co ,1~~-t~~f o_c r~~ew~~:'.· . .. '.· , ~~--_.:'~- ~'~f-~~~;L_ ~;;., , ~:<'.,~·--~-f;, -·- ·< ::,, __ ;;I: , .. ~- L'-o~~~t~s~~~? p~r~~~~ it.s~?~ll~~~q\af~fy, 

Tuesday, December 3, 2019 

• 

Yes, the design document/analysis is 
contained or incorporated by reference 
in the design basis. 

Page 121 of 168 



~~~~~;w:~HMAq&,w~ftcllL 
AMP Review NOT Required 

DB ID Document Type 

91 Calculation 

Document No. 

12414-6101 

Revision 
No. Document Name 

0 Connecticut Yankee NAC-MPC Criticality Safety Evaluation -Axial 
Shifting of Components During Hypothethcal Accident Conditions 
of Transport 

;:T::'LA=A=Q~u=e=st::io:::n::#::l:::':::R::ev:::i::ew=-----~ ;:T::'LA=A=Q~u=e=st':io':n::::':#2::::::R::e:::'vi:'e::'w:_ ____ ~ ~T=L=A=A=Q~u=e=s=ti:'o:::n:::#:'3:::R:'::e':::v:::ie=w=------~ TLAA Question #4 Review 
Yes, this document involves systems, No, this document does not consider No, this document does not involve Yes, the analyses/design basis document es, the analysis/design basis document 
structures, and components (SSCs) the effects of aging on the ITS SSC. time-limited assumptions defined by was determined to be relevant in involves conclusions or provides a basis 
important to safety (ITS) within the the current operating term of twenty making a safety determination by the of conclusions related to the capability 
scope of the CoC renewal. ~(2_0~)~y~e_a_r_s. __________ ~~C_o_C_H_o_ld_e_r_. ---------~ of the SSC to perform its intended safety 

function. 

DB ID . Document Type . ---.-,'," 

1144 Calculation 

Yes, the design document/analysis is 
contained or incorporated by reference 
in the design basis. 

·;:T=LAA==Q=u=·e=st=io=n=· ·_=#1=· =R=ev=i=ew=·· :_.,--_:__:_::'.'.:_:, .==========-----..:_::_,;:'::=::::==:=:====:;.;.----_:_: __ :.,;:=:=:;:=:===t::i==-.'.,..:-_:_'.___:., '.========="::.::'.___:_~_· ..::·''fiiAA Q~estio« #6 Re~iew·. 
Yes, this docu111ent involves systenis, No, this d?cu.ment. do.es 'no.I CODsideq , f'Jo, tneanalysE!s/desigh basis .document ,Yes,the.design'docunient/analysis is. 
structures, amfcomponents (SSCs):' thlfeffecfs 'of aging cin the m;-ssd\"'0 ; ao~s not:1fi\0Jv~ cil/irotidf a basi;f?r .jccfritai6td or )~~orpo~ated by i:eferen,ce 
important to safoty (ITS) within thet · conclusions related to the ca'pability of . in the design basis.· · · 
scope.of the CciC renewal) . ~ \. ·. he;ssc'.fo;p:;r:forni ;ts inte·n·~ed.-safety, • : . . 

!----'----'!---!---!---'-'-''-'--"m!---C:.C.='---?. uncti_on'. :r . ·'· . . . . • .. . . 

AMP Review NOT Required 
Revision 

DB ID Document Type Document No. 

EA755-2202 

No. Document Name 

1145 Calculation 0 Design Criteria 

TLAA Question #1 Review TLAA Question #2 Review TLAA Question #3 Review 

1:0, this document does not involve IINo, this document does not consider No, this document does not involve 
SSCs ITS within the scope of CoC the effects of aging on the ITS SSC. time-limited assumptions defined by 
renewal. I the current operating term of twenty 

(20) years. 

Tuesday, December 3, 2019 

• • 

TLAA Question #4 Review TLAA Question #5 Review 

No, the analyses/design basis document No, the analyses/design basis document 
was determined to not be relevant in does not involve or provide a basis for 
making a safety determination by the conclusions related to the capability of 
Coe Holder. the SSC to perform its intended safety 

function. 

TLAA Question #6 Review 

No, the design document/analysis is not 
contained or incorporated by reference 
in the design basis. 

Page 122 of 168 

• 



• • • 
TLA~ gues!i?n #1 R.eview·>:. .. TLAA Questio~.#2 R~view; 

0

TLAA5!uestiori'.#3 Review:;) 

Yes, this documerffinvolves systems,' jNo, this do.cument does not consider No, this·document does not·i_nvolve 
structu;es? .. ~nd components (SSCs) ~ effec!s of.a~i!!g o~!,~J'!I.§SC __ time-Iimited'¥sumptio!1s,defi'J.e1 qy 
impcirtani'to safety(ITS)'.«,ithin the • · • ' : 0 'the current operating term of twenty' 

es,:the apalysis/design basis cJocument· Yes/the des(gn document/analysis is 
in.f9ivE!s c9n~!u~i0,ns or ~,'oy.i~e~.a basis;, ccintained'or incoigorat~d by reference, 
o'iMriclli~ions retatfat.fthe i:ai>abllitv?"' • in tM design basis: 

scope ofthe.CoC renewal. ·· • l of the SS0to perf~rm its'intend~d safety '-~---"--~-~---'-----' 
'-cc'-:=-,,,--~~--,,,-,,,-,=--~~ fuj{ctiOrl.~-t;,.;<f, ~ f~ft,~ '._./.·;if:'.~

1
\~\;-,~~,x, ',· .::,!:, 

AMP Review NOT Required 

DB ID Document Type 

1147 Calculation 

Document No. 

EA755-2307 

Revision 
No. Document Name 

4 Structural Lid Lift/Hoist Ring Analysis 

,~T=LA~A=Q=u=e=st=io=n=#l=R=ev=i=ew=------~ TLAA Question #2 _R_ev_i_e_w ______ , ;':.T:=LA=A=Q,.,u:'e::st':io::n:::'::#::3:::R':'e:::vi:'e::'w:_ ___ ~, ,:'.T:=LA=A=Q,.,u:'e::st':io::n:::'::#4::::::R':'e:::vi=e=w=-----~ TLAA Question #5 Review 
Yes, this document involves systems, No, this docum~~t does not consider No, this document does not involve Yes, the analyses/design basis document es, the analysis/design basis document 
structures, and components (SSCs) the effects of aging on the ITS SSC. time-I imited assumptions defined by was determined to be relevant in involves conclusions or provides a basis 
important to safety (ITS) within the the current operating term of twenty making a safety determination by the of conclusions related to the capability 
scope of the CoC renewal. (20) years. Coe Holder. of the SSC to perform its intended safety 

DBID. 

1148 

Document ~ype., 

Calc.ulation 
.. 

Document No. ·,. 

~1755-2308 

, Document Name · 
,\' > , ,\•',_,"\ :/ 

VCC Storage-Bottom LiftAnaylsis 
, , , ,)c~, 

;:.T=LA::A:::
0

:::0::~=e=~t=·io=t'n=#l=":=f=ev=i=ew=':.:· i:...' _ _.:. ... _ •. s_,::._·_~·, ·;:.T=LA::A::::::Q::u=e=st=io=h= .. #=·2=·=R=ev=i=e=w:..::.. __ :_~' TL.AA Q~estio~··113 Review . 

·• Y~s,,this dqciunent invoI'yes syste~s, o, this d_ocument does not .consider o, this docu1nentdoes notinvol~e 
•. stn.lctures;,and coinponents'(SSCsj: the effects of .. aging on the''.ITS ssc'. · ,time-'liibited hssumptions'd~fi~e'cfby, 

important to safetyJITS) ,within .the the current operating term of twenty 
scope of t!,e Coe renewai', : (20).years: , · .:, .. • ... : it,fz,;' . · 

' /, ._, 
'••-- - -- --«;.~ ~- ----- w..._,~,>/=·-~----~~~-

AMP Review NOT Required 
Revision 

DB ID Document Type Document No. 

EA755-2322 

No. Document Name 

1149 Calculation 2 VCC Cask Exposed to Fire 

TLAA Question #1 Review TLAA Question #2 Review TLAA Question #3 Review 

Yes, this document involves systems, No, this document does not consider No, this document does not involve 
structures, and components (SSCs) the effects of aging on the ITS SSC. time-limited assumptions defined by 
important to safety (ITS) within the the current operating term of twenty 
scope of the CoC renewal. (20) years. 

Tuesday, December 3, 2019 

function. 

:,·T::(A::A:::: .. ::o,.,\l:'e::'st':i::on::· :::%::::d:::R':'.e:::~i:':::'·"':..·.....:_:__~ rJ:.x Q.~estion~~ ~e~irw 

Yes'. the ~~alyses/design basis.dpcument I Yes, the ~galysis/design IJasis d_95=ument 
wa~ det~}ll'iined to be·;~levarii'1kt · ,i\ in~olves ~~hclusio'ns cir'~fovide; ~\baslt 

. . of conclusigns related to the capa.bility. 

.__,-~-~~--~~----~· o.Hh~ .ss.<;1to p~qqrrni~~'.interiif¢a safety 
· uriction. ·· · ·· ·· · · ' 

TLAA Question #4 Review 

Yes, the analyses/design basis document 
was determined to be relevant in 
making a safety determination by the 
CoC Holder. 

TLAA Question #5 Review 

Yes, the analysis/design basis document 
involves conclusions or provides a basis 
of conclusions related to the capability 
of the SSC to perform its intended safety 
function. 

TLAA Question #6 Review 

Yes, the design document/analysis is 
contained or incorporated by reference 
in the design basis. 

TLAA Question #6 Review 

Yes, the design document/analysis is 
contained or incorporated by reference 
in the design basis. 

Page 123 of 168 



AMP Review NOT Required 

DB ID 

1150 

· Document Typ." 

Calculation 

Document No. 

EA755-2325·'" 

Document Name 

0 ·\ornad~ Win~ ~nd Missile inalysis' • 

TLAA Question #1 Review ' TLAA Question #2 Review' TLAA Ouesti6ri'#3 Re~ielAi'' TLAA Q~estiiin,#4 Re~iew' '. ' ,· 'TLAA Questi~n #5 ~~view. /TLAA Q~estidii '#6 Review'' 

Yes, this document involves systems, No, this document does not consider No, this document does n,ot involve Yes,Jhe analyses/design ba.sis docu'.11ent •}es, the analysis/design basis document j es, the design document/analysis is 
structures, and comp~nents (SSCs)Jf,,. th~ effects of aging on:the ITS SSC: •.. time4imited asstimption{definid by ( was d~termiried to tie 'rele/ant in\ ',• '"' ·l1nvolves 'con~lusio~s'or provides a.b~sis ' 'contained or incorpor~ted bV,refererice 
important to safety (ITS) within the · · · · the current operating term of twenty maki11g a safety determination by the , of CO!]clusions related to·J.he capability ·J ~in_t_h_e_d_e_s~ig~n_b_a_si_s·-------~ 
scopeoftheCoCrenewal. ,(20)years.,;,1 •<,:,:, . ' CoCJlolder.'' ,, ..• f; . ,,1,ofth~SSc)toeerform)tsi~fondedsafety 

. function. . ' . 

AMP Review NOT Required 

DB ID Document Type 

1151 Calculation 

Document No. 

EA755-2328 

Revision 
No. Document Name 

1 Earthquake Event Analysis of VCC 

;':.T:=LA=A=Q"'u"'e":st':io=n=#l=R=ev"::'i=:ew=------, ;.T:=:LA:::A::::=:Q:::u:::e:=:st:=:io:=:n':':'.':#:=:2:::R:=:e:::vi:'e::"w':__ __ ~-. ;T:::L:::A:=:A:::Q::u:=:e:::s:=:ti::=o:::n:::#:'3::'R:::e:::v:::ie:::w::__~---~ ;':T:=:LA:::A::::=:Q:::u:::e:=:st:=:io:=:n=#4=R=e=vi:'e::"w':__ _____ ;':T:::LA::::::A::Q::u:::e:=:s:=ti:=:o:=:n:::#:=:S:=R:::e:=:v:::ie:=:w'::..._____ TLAA Question #6 Review 
Yes, this document involves systems, No, this document does not consider No, this document does not involve Yes, the analyses/design basis document Yes, the analysis/design basis document Yes, the design document/analysis is 
structures, and components (SSCs) the effects of aging on the ITS SSC. time-limited assumptions defined by was determined to be relevant in involves conclusions or provides a basis contained or incorporated by reference 
important to safety (ITS) within the the current operating term of twenty making a safety determination by the of conclusions related to the capability in the design basis. 
scope of the CoC renewal. ~(2_0~)~y~e_a_r_s. __________ ~~C_o_C_H_o_ld_e_r_. ---------~ of the SSC to perform its intended safety 

AMP Review NOT Required 

.,. 
DB ID DocumentType 

1152 Calculation 

Docu~~~tr:J~. 

'EA755.-233D.: 

function. 

Revision · · '· 
No. ·.· Docu.;,e~t Na.;,e 

0 VCC St,9ragE! ,. Light~ing Proy,ctipn;. 

;':.T:=LA:::A::::Q'::"u"'e:'st':io=n::::#:'.1=:'::'R:::ev"::'i".;ew=--:,.;_,.--~ ;T::L::AA:::'::0:=u:::es=t=io':':n:::#:::2'::· R::e:::v::ie::W=..· ~....:c.-'-~'-',;':.T:fl.AAf. ::::Q':u::e::st::io::n:::::#3::::R"'e::::vl,,,e:::w:.:•·_. ---"-~-..;·;':.T:=LA:::,A:::=Q':u:'e":st::io::n:::::#4=R::ev:;:, i::e::w;.,· :;·._...:._~~,,..; ;::T::LA::A::::0':· uz: .. e::s::ti=on:::::#::5:':R::e::v::ie::w~-~...:..-~- ;::::=:::::::::=:::::::::::::::::::::::::::::::: ____ ___, 
Yes, this document involves systems, o, this docurnentdoei;''riot cohsideF o:this doci.nnerit does·not invoive es;tf,e analyses/design'basis document ~es·, the analysis/design bas'is"document es, the design,docuni"ent/an'alysis Is 
structures, and componen'ts (SSCs) the effects of aging on the ITS SSC. time-limite'd' assumptiomrdefined by was d.etermined to be relevant in.' i tnvolves conclusions or provides a hasis '[contained or incorporated by reference 
important to safety {ITS) within the . the current operating tenn of:twenty. · making a. saff~y determinauon · by the ;

1
of, condusionhelated to the,cap~bi[ity · '~the design basis. __ , _ ·· · · _ 

scope of the CoC rene\val. · · ~(2_0~)'-cy~e_a_r_s·,.."--,----,--·--·---~ Coe Holder. • of the SSC to perform its intended safety 

AMP Review NOT Required 
Revision 

DB ID Document Type 

1153 Calculation 

Document No. 

EA755-2331 

No. Document Name 

0 VCC Cask Burial Under Debris 

TLAA Question #1 Review TLAA Question #2 Review TLAA Question #3 Review 

Yes, this document involves systems, No, this document does not consider No, this document does not involve 
structures, and components (SSCs) the effects of aging on the ITS SSC. time-limited assumptions defined by 
important to safety (ITS) within the the current operating term of twenty 
scope of the CoC renewal. (20) years. 

Tuesday, December 3, 2019 

TLAA Question #4 Review 

Yes, the analyses/design basis document 
was determined to be relevant in 
making a safety determination by the 
Coe Holder. 

• • 

TLAA Question #5 Review 

Yes, the analysis/design basis document 
involves conclusions or provides a basis 
of conclusions related to the capability 
of the SSC to perform its intended safety 
function. 

TLAA Question #6 Review 

es, the design document/analysis is 
contained or incorporated by reference 
in the design basis. 

Page 124 of 168 

• 



• 
F . .,,~ 

'DB II); Document Type 

{; m4> ,·,Calculatio~; 
\. ~" 0' 

.. · · TLAA.Question Ill Review ·. 

• 
TLAA 9~~~tion 112 Rfriew · TLAA: guestion:#,3 Revie,w', 't;G+S/;, ., 

No, this'i:!ocuine11t.cloes not consider No, this docuine'nt does noflnvolve'>,. Yes, the'analyses/design'basis 'docume/it es/the arfalysis/design·oasis documenf 
he effects ofagingJin theiJS SSC. time-limited,as·sumptlo~s defined oy wif.s determined to'be relevant in , ' involves c;ncl~sio'iis or'provides a basis' 
. ::c:i5.' ',/' ' ' ~< ' ;~: ;·· : , ' ' tlle'cufre11t cipefutingl~riil' dftwe!lfy '· m~ki'ng'a~~fety det~rminatio~by'the '.'• I ofconcl~sionsrelated to,tne capability;:' 

• 
,,, c,'.': Yeiitli.is dob~~etlfirivblves systems, 

strucfur.es,,:.and compone~is (SSCs) . 
, impirtan(tifsaJety'(ITS)iwilhin,tfre· 
scope of the CoC,renewal. , . . . ' (;W) years. ,,. '.' CoCHold~r: , · i,ofthe SSfto pefl'orm its'intended safety 

, <)1' ~' ·: ;*y ~ ·:;' ,-;;[_f',,\'">.:,., > · .,,L;::::·:>'t~j; / -~ ~~:::}f ~ ";" ... >-' {\>JJii\~t}\:~~:~(. >~\)~~~~~.·~ :~:,:.: ':,~:is2:~:;, :·~~:~\:~:1:. ..,:)?J::::, u~/ction,;>Pi(c'i ; y ,· y!::r- .. ·if? \ \, \ .~~-:ti'<~ .. ,_,,~~:::: -,,,_ 
AMP Review NOT Required 

Revision 
DB ID Document Type Document No. No. Document Name 

1155 Calculation EA755-4301 2 1D Shielding Model for the NAC-MPC VCC 

;'>.T:':LA=A=Q=u=e=s=r=,o=n=#:::1'::::':'Re"':v':i:':e::w:_ ____ ~ TLAA Question 112 Review TLAA Question 113 Review TLAA Question #4 Review 

Yes, this document involves systems, No, this document does not consider 
structures, and components (SSCs) the effects of aging on the ITS SSC. 
important to safety (ITS) within the 

No, this document does not involve Yes, the analyses/design basis document es, the analysis/design basis document 
time-limited assumptions defined by was determined to be relevant in involves conclusions or provides a basis 
the current operating tenn of twenty making a safety determination by the of conclusions related to the capability 

Yes, the design document/analysis is 
contained or incorporated by reference 
in the design basis. 

scope of the CoC renewal. 

:;.. ~BHf . Document'Type·· 

1156,.' Calc~latiori 

·Document Nci, ... 

E/1.755-4304 
--~;,,,,. 

.. ::,.. TLAKQuestio~ 111 Review·;~ ., 

Yes, this cl6cume11t \nvo)ves S)'~tems, 
strucfures;a11d. coippone:l)ts:(~~(ls) 

. important to safotf{ITS) ,vithin the. 
scope.of the:CoC ·rene""al;,. :; ]( 

' • ,. ~~-'-,--'-,~-c"c~"'---c=-'--r-io-"-'oJy> 

Tuesday, December 3, 2019 

. ' \ 

(20) years. Coe Holder. of the SSC to perform its intended safety ~~~------------~~--------------~ function. 

Revision 
, . No. . p·~cument'.Name .. 

. 1 Create the 3-D Shielding Models for Ya~kee Fu~.' in tl}e NAC0\/CC 
Cpn,creteCask al),d Calcul~te th~,Dos.,,~ates E~~er~~lFP the,1c;.c for; \•'I~·''{.; 
Normal Conditions '· · . "'· <> . . . '/ . ' ' . · 

TLAA,Question'lisRevlew :· 
Yes,th~J~llyses/desigQ'basis .~_PfUme,n,t Yes,the'analysis/design liasis'document Yes: the design document/analysis is 
':"~.s ?et~[i(lin~.d.:to b~·reley!3ntm:'•' ~. ,,,,; inv~lvesl:'cbn'clusi6ns,or•provide~fa,basis'> · ccihtain~J,\j~,incorporated by reference. 
making a safety determination by the of conciu~~rii r~iki:ed t6·t'fie capa

0

bility' in the design basis. ,• . . . 

.q4-=::,:.:c__;.,c.;,,,,....:...,;:;..c....:..=..:.,;:,,;;;.=.ci ":::'"q.~ H~i?~~: '.>4& .,'{ ~ _ ·' :;. ; .. _;., . of~h~, S~~Si~mtlir~ i~,f;~~~~~,cJ,~?,~~f,;Jy . , 
--··-----~-:.- ··s~<-_> __ ..... : .;..,._'_,..., :,._·-~-··- <';...... ... unct19n.:_,?,~_~:'\', ____ '·~i,"''_ ., , __ ·--........-.~-~A--~'-·.~,,----~-..,-~,--

Page 125 of 168 



AMP Review NOT Required 

DB ID Document Type 

1157 Calculation 

Document No. 

EA755-4307 

Revision 
No. Document Name 

3 SKYSHINE Analysis of NAC-MPC ISFSI Array 

;:T::LA::'.:A::'.::'.Q'.:'.u:::e::::st=io::n::::::::#1=R::::ev::i::::ew:::... ____ ~,=TL::::A:'.:A:'.::':Q:::u:::es=t=io::n:::::#':2=:R::::ev::i:::ew=--------~;'.:T:'.:LA::'.:A::'.::'.Q'.:'.u::'.:e:::st:::i::::on:::::#::::3::::R:::e::::v·=,e::::w::_ _____ ~T=L=A=A=Q:'u':e:::s::::ti=o=n::::#:::4::'.:R::e:::v::ie:::w:_ ____ ~ ;.'.'.':'.::'.::'.:'.'.:'.:::::::::::=:":::::::::=::::=".::_ _____ :='-========'--------~ 
Yes, this document involves systems, No, this document does not consider No, this document does not involve Yes, the analyses/design basis document Yes, the analysis/design basis document Yes, the design document/analysis is 
structures, and components (SSCs) the effects of aging on the ITS SSC. time-limited assumptions defined by was determined to be relevant in involves conclusions or provides a basis contained or incorporated by reference 
important to safety (ITS) within the the current operating term of twenty making a safety determination by the of conclusions related to the capability ~in_t_h_e_d_e_si~g_n_b_a_si_s·-------~ 
scope of the CoC renewal. (20) years. CoC Holder. of the SSC to perform its intended safety 

DB ID .:$Document'Ty1Je•: :cDocument No: .• ,;, , No:;;,:•'i'' 
> > / ~':--,, ' ' 

.~alcul:tion EA755-9001 •' 4:,;'.:,,;,.:{canis,,te~:~V!!~pack~j1u?;t:.\,,•::··· " ·' /\i .. ,,; . .,l(.;:~'1 ·""· ,,, ,,.· . ,Jft,:, .. , , ... ·, . . . . 1.158 

-::-T=LAA==Q'=u=~·=,t=io=~='n=''i=· =Re=· v=le=' w"':_~_.:__--,;:;-.~ Tl:AA Question #2 Review" TLAA .Question #3 Revievi • TtAA Question #4 Review . ··: TLAA Question #5 Review .•,,'· TLAA Question #6 Review· 

No, thi.s.document does not.jnvolvi; No;,,thif documep~ppeI;,ppt c9hsid~r:; ~p;th,is,!io~U!l)~ntJdoes;~~t iry;,;_6J~e. • 1::1&!'.lQt~n.al~~es/?ilsi~n b~si~ d~c~;'P,;~.t. ; ~}i;tti;:9iial'{~~~id,7~~ri bj~i(~ •. o~y~ent; '. ~~,the;,~e?g~doc~xn_ertf.ana,lysis is not 
SSCs ITS within ihe s·cbpe of C6C't th~~.!~~_!!,-~f_<i~ll,~n·the IT~\SS~~.c:_ t1me,hm1ti:ct·assm;npt1on~ aefi~ed by· was.determined to r1.ot be !';,levant in I: does·uot involve or,1:,ovide'.a b~s,s ~or · contained or incorporated byTeference 
renewal, · '' · · : · · ;,}he.~rurrent?per~tiJl ... ~ t~rii:,,,.\Jf\\Ye . .n,l)\,.:' maki~g a.,saf,e,ty,d.~te./m. )n.~f\?n b'>'.W~. ,,:j, ~onclll~iorf/;I?\~~},? \~tSj~abilit\t 9f in the design oasis . 

. : , , , . . ,' 'i (20):years: . , :· :<, ·, · , :• ·' · ,;;.,;.., •· c. CoCHolder, : · ~I' .,:' , ·. : ,• :,,:,1; · ,tie SSC:'fo"p~rtorm its in~erided safety· •.h'""7--c-,;;--~.,-,..-,--.-"*'~-,--,-,=..,-, 

. ,, ""'" ·".-,- .. -. ',,.,:. ,··., "" .'-. ,_,;: , ,: .·<t ""'"~",·-·-·'''·,-A _unction.', , " ' 
AMP Review NOT Required 

DB ID Document Type 

1159 Calculation 

Document No. 

EA755-9554 

Revision 
No. Document Name 

1 Yankee-Class Reconfigured Fuel Assembly Structural Analysis 

TLAA Question #1 Review TLAA Question #2 Review TLAA Question #3 Review TLAA Question #4 Review 

Yes, this document involves systems, No, this document does not consider No, this document does not involve Yes, the analyses/design basis document 
structures, and components (SSCs) the effects of aging on the ITS SSC. time-I imited assumptions defined by was determined to be relevant in 
important to safety (ITS) within the the current operating term of twenty making a safety determination by the 
scope of the CoC renewal. (20) years. Coe Holder. 

, Revision 

No: :/o,cutent~~~e .; , ;, - ... '. ;' .. · ·' ,, \., .. 
, 2 ,·i:\i\ •'1.~1Structural.Analysis of.fWR,Basket7C:anister;(End/Sid.e/Corher Drop) 

,, Orientatiors ,'\' · " · · ·· ... · 

'\, ,f. ,, 
DB 10: ·. 'Document Typ.e 

11~0. '.CalculatioD 

> ,- ", 

· Doc~inent No. 

'::,,, EC45(2207ftf 

;:::========::_ ___ ~ TLAA Question #6 Review 
Yes, the analysis/design basis document 
involves conclusions or provides a basis 
of conclusions related to the capability 
of the SSC to perform its intended safety 
function. 

Yes, the design document/analysis is 
contained or incorporated by reference 
in the design basis. 

< ;.. ' , ' ~::,,,, ' " ',' ':-i:'_~ __ ,:;,_:',/\~~· >/: )\,.'J ' ' ,\,,--1"' .:/,' 0 \' ;:::====:t:===_.:___:; __ _:_:,;=::::::::::'.::::::======-_:.~_:__:,' ,TLAA' q;;~;tion'#3 'Review <'>'> ~ l,• TLAA•Que'stion #4 Review ~I:' , :=:====::=====::__._.:__.::.I2:~: TLAA Question #6 Review' ,· : 
'c,i;··.(!1.i~ d?cumen,_~\J.eS np,tjnyo,;1v,e, ' Noi.Sh,ta!'al~~es/q.~~:~pba,s .• i.s,d~c~~~~t,1': .• N' o,'t~~ .... ral~s.,~~{desi .. ?.-~ ~~.~is'A?~llir.ent ·1No; the design'oocument/analysis is not 

t1me:lumted assumpt10ns defineg bx as determin~d to not be relevant:m t oes n9t involve or.prov,ae a bas,sJor ·: ~ontai~~cror i~corp'of~ted bV, referen'ce 
i~~-.,---~~~----,.-----e. the,currenfcipera!ipg terirt oftw~nty . makih'ga safety determination by the .) i:pnc!GiJons rel~t~cH:o thecapa,.!JilitiP! e_t_~ design bas.!?:_ · . · '. . ~-

.< 1f:; <:::,,,; ·:,,;(~/(20),yeafs.0;1'.;:; ,:\;:; ;,:,.~;,'\'.>:/•c,>~:,,, ,. , . GoC:Holder.:~i!'',, '"1 f -~~~fJ~:9·p~ffor~'i\s;iute~de,d ~~f~~Y·.·~ ?:,':: " ·i\ : '} 

-- .. /,.._~~"./~,,~~ -· ,, <•---~:,~------~"":-:_:_,.._" ,,,_ -~ - -·--·-------···------·- __ /•o-~~,--

Tuesday, December 3, 2019 Page 126 of 168 

• • • 



• • 
AMP Review NOT Required 

DB ID Document Type 

1161 Calculation 

Document No. 

EC455-2209 

Revision 
No. Document Name 

O Cask Body Structural Analysis 

;:T::LA=A=Q~u=e=st::i::on=::#::1:':R::e:':vi::e:':w:_ ___ ~ TLAA Question #2 Review 

~o, this document does not consider 

TLAA Question #3 Review 

No, this document does not involve No, this document does not involve 
SSCs ITS within the scope ofCoC e effects of aging on the ITS SSC. time-I imited assumptions defined by 
renewal. the current operating term of twenty 

(20) years. 

,AM_~ Reyiew)\JOT ~eq!Jired : · 
;~ < .t,_ 

Revi~;~~--
DB ID Document Type Document No. . No. Document Name 

1162 · c~i;~,at1o';; . ::.'
111

"" Et~ss;2tib '' 

TLAA Question #4 Review 

No, the analyses/design basis document 
was determined to not be relevant in 
making a safety determination by the 
Coe Holder. 

TLAA Question #5 Review 

No, the analyses/design basis document 
does not involve or provide a basis for 
conclusions related to the capability of 
he SSC to perform its intended safety 

function. 

• 
No, the design document/analysis is not 
contained or incorporated by reference 
in the design basis. 

TLAAOuestion#l Review~_;_: · •TLAA Questio~' #2 Review· . · · ··~lAA Questio.t#3•Review. . .Tl)\~ rit~stion tt.f Reviiw . T~~ Q~estion #~ R~vie.~ , TLl);AQ~estion #6 Re~iew' 

No, this document.does notinv6_lve 
SSCs ITS witl1in'the scope'ofC6C· . 
renewal. . . ; . - . 

o, this document does not consider No, this:docuIJ1ent does n9t involve . No, the apalyses/aesigri basis d9cum~nt No, the_ analyses/design b'asis d~cument INo, the design document/analysis is not 
the effects or'aging on the ]:J'S• SSC.: tjme"liJTiitec.l ~~·umptions 'defjped,6y , v.ias deteirilined to notbe'r'elevant in ':;; · dO~J,notji[iv,o.Jveoriiro,vide a'ti~sis•for b cont!li_nea·or•incorporated:by re~erence ·. 

'· ---c-:------,----,,,----------....,---- the current operatingterm d'f"twenty mgking a s~f~ty determiriation "by the '· conclusiorjs related to We capability of·· in the design basis. · · 

· . (20) years: ---·---------~ ------ --~o~~:~~er~_: -,;~-~~2;-=-~- ~'X, f~rf;~'.ci;_;:~fo~r':'~-~~~-d,~~~t~~~----------- ---- ____ _ 

AMP Review NOT Required 
Revision 

DB ID Document Type Document No. No. Document Name 

1163 Calculation EC455-2211 0 PWR Basket Buckling Assessment 

;':.T:::LA=A=Q~u=e::st:::io':n':'::::#::1 :':R::e:':vi::e:':'w:_ ____ ~ ;':.T::"LA=A=Q~u=e::st"::io':n':'::::11::2:':R::e:::vi::e::w:_ ____ ~ ;':.T::LA=A=Q~u::e::st"::io':n':'::::#3:::::::R::e:::vi::e:':'w':_ ___ ~ TLAA Question #4 Review 
Yes, this document involves systems, No, this document does not consider No, this document does not involve No, the analyses/design basis document 
structures, and components (SSCs) the effects of aging on the ITS SSC. time-I imited assumptions defined by was determined to not be relevant in 
important to safety (ITS) within the the current operating term of twenty making a safety determination by the 
scope of the CoC renewal. (20) years. Coe Holder. 

.;.•, s / 

D0'2u merit Type 
·· Revision 
.Nb: , ~~itiment Narrie;, 

TLAA Question #5 Review 

No, the analyses/design basis document 
does not involve or provide a basis for 
conclusions related to the capability of 
the SSC to perform its intended safety 

1164 Calculation ·'f}':\.lfJSS-~in, 0 <£. , ~\'\'~ Str1~i~ ,Eva.t~ation_.:,~;/,~ Ro?\t~d·~ec~'.\0 . ••• ;:fib\ . 

. .. TLAA'Questio~ #1 Review'··. . • ~TLAA Question 112 Re~iew , . TLAA Q~
1
esti~n:#3 Revi~w Tl!AA Question #4 Rev_iew 

No, the design document/analysis is not 
contained or incorporated by reference 
in the design basis. 

· Yes; this docume~t~involves systems,. No;,thjs d'octiment' does nq't'co'nsider No,' this. document.does notinviilve /\lo; the analyses/desig/{l)asis c!ocumerl_t' Ni:ifthe' analyses,',design•basisdocumenf No;~ti.e d~5ign dpsu(ne1J!farialysi~ is nof 
structures, and c01nponents (SSCs) he effects of aging on the iTS SSC.' tiine-lirnite_d as~urnp@ns d~firied !Jy 'h'3S detefminea to not 15,e relev~nt in ,::· do~s· noti~vo'lveor prov'fde'a basis f~;:, contained 9r incorpo'ratea by reference 
importan,t t9.~aft;ty:(IT$),»-iJhiriJh~ , , ., tl)e c4ri:ent .QR~ratil)g:\eI;JTI.Qt~en!Y . making a(safety'aetermination by the:: conclusjonl r~lated to tJ,e capa~lity9f.::'. int.he design basis: . . 
scope:ofthe''CoC renewal'.' · ' ,, ·. (20) years.'. l' •; ' . '.;t•il'>·•\(: .. {:5(Hold~r.·' Jf ', ,,:, ' .. •/f ·' ;, K~sscfo:periorniits'iritended safety::' 

: ~,., ___ ..,. __ ,, ·- "¢.- .... , __ -,._. ·· ~---"'" ~~ 's" ~:- ,_,,;·:,f~; __ ,.."f/ • .. ~, .· · ,1,,0·,, ""'~--//., ).., ..... ,,<,. ,,,/ J<"> __ ,_~,.<·,.,~,...-·.A:":¥.· ,1.-· _' ':,J,/-, ··<>~ .,~£;;_ :. , ·::A .. ,~:·~ .. ~"<- -"~- --.;L_~, ~ ,, ___ ;f::_~ ...... f~~:~!00 -"?:~ ~ 

Tuesday, December 3, 2019 Page 127 of 168 



~~Jg9:~0;6,B'.QJ~}\lt§R~i~ ,qffit~fft',01'/Jt 
AMP Review NOT Required 

DB ID Document Type 

1165 Calculation 

Document No. 

EC455-2213 

Revision 
No. Document Name 

2 PWR Fuel Tube Structural Analysis 

TLAA Question #1 Review TLAA Question #2 Review TLAA Question #3 Review TLAA Question #4 Review ;.T:::LA::A::::Q=u=e=st:::io'::n:'::::#'::S:'::R::e::::v::ie::::w':_ _____ TLAA Question #6 Review 
Yes, this document involves systems, No, this document does not consider 
structures, and components (SSCs) the effects of aging on the ITS SSC. 

No, this document does not involve 
time-I imited assumptions defined by 

Yes, the analyses/design basis document 
was determined to be relevant in 

Yes, the analysis/design basis document Yes, the design document/analysis is 
involves conclusions or provides a basis contained or incorporated by reference 

important to safety (ITS) within the the current operating term of twenty making a safety determination by the of conclusions related to the capability in the design basis. 
scope of the CoC renewal. (20) years. Coe Holder. of the SSC to perform its intended safety 

function . 

. A_. IYI, p Review, . NO.·,'T Requ, ir~_'.d_.· ",.:::' •, . ., - . ' . . ., ;. ' .. '. ; 0"·' . . ,::• \.'' .-:;.,,,. ·-;;;<. •·. ' ' ·, ,;•:· "•,.•_"'.~.--,.,;v:,,C/;_,:,.<.·;:. ,• ··"-.-.·~_-:: x~i ; /; .. , .· /;(, . ·. 
Revision ;; . ···,(,;y: >;~;:· ,·.r.: ·: .. <; ';'i':;i ,,, • ', ,,;·. 

DB ID ,.Document Typ·e Document No> No;• ;,; 
0

Docuitient Name ,;r\>-• ·· ./<; ,·:];( ''j;•;, ,i:1~•~':t:;c,;:•: ;,~; 

:~: Que::::~~:

0

~e~iew · .. EC

4

S:-~
2

:~AA Quesiion

1

#2'Re~ie~P~R ~otto~/To;zt~~=~~n;;~~iiS~>.;¢\;" .. ;~'.TL~hues:~~~:fe~ie~ ,• ~:~/~ --~iLA;~~e:~i~~·#S·::~i~w 

Yes, this document in~olves systems; No;;,this documefo d_o_es ncit,cons.idec;,~ No:,tl1is,doc'umerit.does,i\otinvolve . .,Y0 .Yes, th: analyses/des/gnbasis;doctlment' Yes;;the,analysis/desjgn oas[sdocufoent' ••Yes,.thedesign'.document/analysis is., 
structures, and components {SSCsf · . ~~~ii:!.~~}I_<l_f_~~~_<J_h_Qlj_!I~-sst't time~limiieif assumption'~ definei! 6/ 0as d~ter;,,in'ed to ~e r~i'e~~n} iri :· ... '. '. · inv~lv~s ·~on,cJ~sion~"'Clr pror\des a'~sis lf.ontained or i~corpo,ated by referen~e 
important to safety (ITS) within t\1e · · · . • · . : the,ctirrento'perating term .. ; ,,,, j rri.akirig,a s~f~tv.<iel"sff:l(n~ti,9". by;:~~- · . of cCJ~f.!usJ011lrelat"lcfto t~.l;.f.~Pa?i/ity ·: .. "fin~. ~th~e~d~e~s~ig~n~b~a-si_s·~~---~-~ 
scope of the CoC renewal. ' . :, '" ";: CoC Holder.'!'• ,:».: . , ;:,, ... ;. '.' •\ •' . · ofthe:SSC to"perform'ils intended s_afety :· · 

., ..... ,, _ ;\, .. ' -~<:\;,"'"'"'\":(:· ~,-,,,.. ·::tv .· .. ~· ,·,·~""""""":;;·-- , -~.,..·.. .J.,,,. u=n=ct=·=iO=ri."'. ~. -··=, =====--==', 
AMP Review NOT Required 

DB ID Document Type 

1167 Calculation 

Document No. 

EC45S-2215 

Revision 

No. Document Name 

2 Yankee-STC Spacer Design and Analysis 

;.T:::LA::A:::::Q:'u::e:::st=io:::'n::::#'::1::::R:::e:'v:::ie'::w::':_ ____ ~ ;.T:::LA=A=Q=u=e=st=io:::'n:'.:#'::2:::':R'::ev:::'i:':ew:::_ ____ ~ ;:.T:'LA::A::::Q:'u::e::st':io:'n:'::::#3:::'::R::e::::vi=e=w=-------, ~T::'L::::A::::A:::Q".'u:::e::s::'ti=o=n=#=4::R::e:::v::ie'::w:_ ____ ~ TLAA Question #5 Review 
No, this document does not involve No, this document does not consider o, this document does not involve No, the analyses/design basis document No, the analyses/design basis document 
SSCs ITS within the scope of CoC the effects of aging on the ITS SSC. time-I imited assumptions defined by was determined to not be relevant in does not involve or provide a basis for 
renewal. the current operating term. making a safety determination by the conclusions related to the capability of 

~------~------~~C_o_C_H_o_ld_e_r_. ---------~ he SSC to perform its intended safety 
function. 

AMP Review NOT Requi~ed 
- -, , '\·f -. 

DB ID 
0

Docum~~t Type 

1168 .Calculati6ri · 

0

Document No .. 

';EC455'2216:;_ 

No, the design document/analysis is not 
contained or incorporated by reference 
in the design basis. 

. TLAA Question #.1 Review TLAl}Question #i Revie';' ;··,;TLAA Questjon#3 ~e~i~';'>, ,TLAA Question#4·Review • .•~ ffLAA Question #5 Review,,. TLAA Q~estion#G Review 
No; this document.does not co'psider'. No: this docum~nf:iloes'hot invci!ve:: No, ~~~-an~l~~es/desi~n b~~is document~ No, t~~·analyses/de~gn basis document No, th'edesign'document/ana,lysis is not 
the effects of aging on the [:TS SSC ..• tinJe;lhnited aSSllJ1!Pt.ion.s,_ define2 by.. 111~5s"~~!ermin:e~ !o,Jiet)?.ef~ley~J,)~i~, ·\ t; id9$!S()O~;,!n~plv7 9\'_Rr'?,Y,i~~ a:?asi.~jor1 c.on,tained or inc9rpo(iited by0reference 

No, thisilocmn'·ent does'notinvolve.· 
SSCs ITS within the scope of Co(: 
renewal.''.' :•.;., .;:· ' .. · . • ,; ' 

Tuesday, December 3, 2019 

• 

' the current operating term.' •., 11)8king a safety determin~~ipn by th!,·; '".COncluJions·r~lated to the capabil(fy'of .. : lfl1:he 'ctesignbJ;is. ', ;,, . ·: . '. • , 

" .... ,,. - :r _,,:::· ,_·, ~h.} ,,_._:::.,·_;>~_'cl'~~·: .. : '~~>:>8~-~~; .. ~i:t>,~<>:\i'. ,:X.c,,;~t:75f~~~f£ii~? p~d~.r'.11.if~;nt;nd~d~a::~y _··~.2~.c,:.~.: _ ::L·,,;:_: __ ~---

Page 128 of 168 

• • 



• • • 
AMP Review NOT Required 

DB ID Document Type 

1169 Calculation 

Document No. 

EC455-2220 

Revision 
No. Document Name 

0 PWR Fuel Rod Assembly and Yankee Fuel Tube Structural 
Interference Study After Hydrostatic Pressurization 

TLAA Question #1 Review TLAA Question #2 Review TLAA Question #3 Review 

Yes, this document involves systems, No, this document does not consider ll~o, this document does not involve 
structures, and components (SSCs) the effects of aging on the ITS SSC. time-limited assumptions defined by 
important to safety (ITS) within the lthe current operating term. 
scope of the CoC renewal. 

,t' • "' '\·',, 

Document No. 
Revision" 
No. Document Name 

:;st· 

. DB ID Dcicumentlype. 

TLAA Question #4 Review ;'"-T:"'LA=A=Q~u=e=st::i:=on=#=S:::R':e:::v::ie=w:_ ____ , TLAA Question #6 Review 
Yes, the analyses/design basis document Yes, the analysis/design basis document Yes, the design document/analysis is 
was determined to be relevant in involves conclusions or provides a basis contained or incorporated by reference 
making a safety determination by the of conclusions related to the capability in the design basis. 
Coe Holder. of the SSC to perform its intended safety 

function. 

1)70 Calculation EC455-23Q2 Ma.terial Allowable.Stresses and Combined Load Criterj?Jor VCey 
TS(AND TFR . . : . ':ft' }> ·:f . ,,, . .. '.;/\ 

;:T:::LA=A=Q~u=e=st::i::on=#=l=R=e=vi:::e::w':___ _ _,___ __ ~;:T:::LA=A=Q=u=e=st::io::n':'::::#':2:::'R::e::::vi=e=w=---_,___--~·. ·~ TLAA Que.stion #3 Review ., 
Yes, this document invol~es systems, No; this cloc'ument does not consider IINo,'this document does n.otlnvcilve: 
structures, and components (SSCs) the effects of aging on the ITS SSC. !time-limited assumptions defined by, 
important to s.afety (ITS);,within tlje lthe .current operating}errn: .:· · 
scope of the CoC renewal. 

. . 

;:T:::LA::A::::Q'::u:::e:::st::io:jn!;,:· ::#4::':'R::e:::iri:::e::w:___ ___ ~'/ TLAA f!uestio~ #5 Review 
Yes, the analys'e's/design·basis dcicumen{ Yes, th\!°a11alys[s/design basis document 
was determined to be relevant·in . I 1involves conclusions or,provides a basis 
making a safety,determinatlon l,,Y,the .ij· of co9clusions(~lated to the,ca,P,a,bi,lity, • 
CoC'Holder. ._ · . ' . \ · ofthe·SSC to ·perform its intende.d safety 

unction. 

TLAA Q~estion'#6 Review 

es, the design document/analysis is 
contained or incorporated by reference 
in.the design basis. 

---· -- ·--"""'" "'+""' '"~""-· -,~-·--- '-· "'--··-'""-""· •• ~~" ~......-....-,.~'7-.~~=~==~=~~---.,..,...,,. ... ,,.., - --·-- ,_ --·-·-·~-~--- ···-··---- -
AMP Review NOT Required 

Revision 
DB ID Document Type Document No. No. Document Name 

1171 Calculation EC455-2323 6 VCC Tip-Over Analysis 

;:.T:=LA=A=Q~u=e=s=ti=o=n=#=l=R=e=vi .. e:::w:_ ___ ~;_T':'LA:::A:=Q"'u':e:":st'::io":'n:::':#2::::':'R:":ev:::i:'e::w:_ ___ ~ TLAA Question #3 Review 
INo, this document does not involve Yes, this document involves systems, No, this document does not consider 

structures, and components (SSCs) the effects of aging on the ITS SSC. 
important to safety (ITS) within the 
scope of the CoC renewal. 

Tuesday, December 3, 2019 

time-I imited assumptions defined by 
the current operating tenn. 

TLAA Question #4 Review 

Yes, the analyses/design basis document 
was determined to be relevant in 
making a safety determination by the 
Coe Holder. 

TLAA Question #5 Review 

Yes, the analysis/design basis document 
involves conclusions or provides a basis 
of conclusions related to the capability 
of the SSC to perform its intended safety 
function. 

TLAA Question #6 Review 

Yes, the design document/analysis is 
contained or incorporated by reference 
in the design basis. 

Page 129 of 168 



AMP Review NOT Required 

DB ID Document Type 

1173 Calculation 

Document No. 

EC455-2325 

Revision 
No. Document Name 

0 Evaluation of the Accident Conditions of the Loaded VCC During 
Movement to the ISFSI Pad 

;T::=LA::"A:::'::Q::u::e:=st::io::::n::::#::1:::::::Re::v::::i::ew:::_ ____ ~ rT_LA_A_Q_u_e_st_io_n_#2_R_ev_i_e_w ____ ~ TLAA Question #3 Review TLAA Question #4 Review 

Yes, this document involves systems, No, this document does not consider I/No, this document does not involve Yes, the analyses/design basis document 
structures, and components (SSCs) the effects of aging on the ITS SSC. time-limited assumptions defined by was determined to be relevant in 
important to safety (ITS) within the the current operating term. making a safety determination by the 
scope of the CoC renewal. ~---~----"'--------' 1coc Holder. 

AMP Review NOT Required 

DB ID Document Type 

1175 Calculation 

Document No. 

EC455-2402 

~--------------' 

Revision 
No. Document Name 

4 Transfer Cask Structural Analysis 

TLAA Question #5 Review 

Yes, the analysis/design basis document 
involves conclusions or provides a basis 
of conclusions related to the capability 
of the SSC to perform its intended safety 
function. 

;':_T,,,LA=A=Q~u:'e:':st:'io:::n:'::#'::1:::':':Re:::v"::i:::ew=------~ ;:T:=LA::"A:::::::Q::u::e::st=io=n=#2:::::::R::ev=i=e=w=------~ ;:T:=LA::A:::'::Q':u':e::st::i::on=#::3:'.:R::e:'.:v·=,e=w::_ _____ ~T::L::::A::::A::::Q:'.:u::::e':s:'.:ti::o:':'n::"#::::4::R':e':v:':'ie::::w::_ ____ ~ TLAA Question #5 Review 
Yes, this document involves systems, No, this document does not consider 11No, this document does not involve Yes, the analyses/design basis document Yes, the analysis/design basis document 
structures, and components (SSCs) the effects of aging on the ITS SSC. time-limited assumptions defined by was determined to be relevant in involves conclusions or provides a basis 
important to safety (ITS) within the the current operating term. making a safety determination by the of conclusions related to the capability 
scope of the CoC renewal. ~---~----"'--------' 1CoC Holder. of the SSC to perform its intended safety 

~--------------' function. 
~------------~ 

Tuesday, December 3, 2019 

• • 

Yes, the design document/analysis is 
contained or incorporated by reference 
in the design basis. 

TLAA Question #6 Review 

Yes, the design document/analysis is 
contained or incorporated by reference 
in the design basis. 

Page 130 of 168 

• 



• • • 
li76 \ ·calculation ;· 

·1.) 

· •'Revisioll
No. 

2 

. . .\ . 

Document Name · 

Transfer Cask oo'or/Rail'Anal~si/ 

, ,TLAA Cluestion #1 Revie~,1,,,, .• :;TLAIIQ.u~s~ion #2 Review .TLAA Qu~s!ion.#3 Review 

·. Yes; this document involves systems, No, this document does not consider J\fo, this'.document does not involve·.' 
. stmcttires, a.nd compone~l!>·(SS~s). , he effects ofaging'on theITS SSC.· time-limited assumptions defined by 

imp6fta,nt t6safety(ITS}.V1itl1in1tli? , ; . :1 · ' 'f} J, •: · the~tiri'ent op!Srafing'.terrri. >¥1
\ 

sco·pe of the CoC renewal;. ' 

AMP Review NOT Required 
Revision 

DB ID Document Type No. Document Name 

. ·. 

;.T::L'.:AA:C·'.:8='~'.'!:-· e::s::!~::io'.:n'.:'#::'4::: ::R::etyi::et:"w:_;· ~"2.'.....:::~-'-, Tl.AA Question #? Review 
es;ttie analysis/design li'asis acicument es, the design dosument/analysis is 

iQ~PI~-~? f,o'nclusiiflr or: Pr~vide.fja basi(' co~,ta(~;.~,?r incorRorateq b.Y refwnce.; 
of.toni:'Jusions related.to,the'capability ' . in ttie'design basis.. . . . ' '.. 
ofthe SSCto perform itsintendecl safety 

· ,-C-'-,ifri,..,C,.S--;s-;,,-..,,.s-,..,..<.,,::.,.· ',%:.":. ""'."' __ ..,_~. _.,.,. :-"'"~. tun~ib ~ .,,1ttr~;t ,:?:i} _, :< ~:ti:~i f ,};tz~is:\: "\ 

1178 Calculation 

Document No. 

EC455-2502 2 Top/Bottom Weldments and Support Disks Storage Analyses 

_T_LA_A_Q_u_e_s_r_,o_n_#_l_Re_v_i_e_w _____ ~ ;:T:::LA':::::'A::'Q~u=e=s':':f':':10::n'::'#::2:::R:::ev=i=e=w':_ ____ ~ ;:T:::L':A':A::'Q~u':e':s'::'t::io::n:::#:'3::::'::R:'e:::v·::'e::w':_ ____ ~;:T::'L':A"A'::'Q~u=e=s'::'t::io::n:::#"'4=R=e:::v·=,e=w=-____ ~ :=.=========-----~ TLAA Question #6 Review 
Yes, this document involves systems, No, this document does not consider I No, this document does not involve Yes, the analyses/design basis document es, the analysis/design basis document es, the design document/analysis is 
structures, and components (SSCs) the effects of aging on the ITS SSC. time-limited assumptions defined by was determined to be relevant in involves conclusions or provides a basis contained or incorporated by reference 
important to safety (ITS) within the ~th_e_c_u_rr_e_n_t_o~p_e_ra_t_in~g~te_rm_. ____ ~ 1making a safety determination by the of conclusions related to the capability ~in_t_h_e_d_e_s~ig~n_ba_s_is_. _______ ~ 
scope of the CoC renewal. ~C_o_C_H_o_ld_e_r_. ---------~ of the SSC to perform its intended safety 

··--------=-~-..-

AMI? ~eview NOT Reqyir,e~ ;. 
' , '. ·. -~'. ", '. . ". 

Revision 
Document No.· ,,,. No. · ·Document'Name· 

1179. Calculation· EC455-2504 4 Stress Evaluation: Gravity EffectJ 
0

;:T:::L::::AA::::·=~Q:'.·::ue=s=t=io=·n=#=l=·=Fi"°:::i:::v·=,e=w::.''-'--.:._-~':;:·T=LAA=·=·=:Q=\=,··e=s=t=io=n=#=2=R=ev=i=e=w':_ ____ ~;:T::r'::'A::::A'::'Q~u=··~= .... =t=io=n=:#=3=R=·~-=v·=;e=w=-·_: __ :..:_:.:._,;:::::::::::::=::::::::::::::::::::::'::':::':::::_..:...:_:_.:lJ."--, ;::::=======:::'::'=-'-""_:_: _ _:.; TLilQ~~~ti~n'#/6:~~vie~ •' 
Yes, thi$ docume\1tinvolves.systems, o, this document does not consider o, thi5'docu'rrient does not_involvcL- es, ~he ~nalysis/~esign??sis ctqi::urne~t es, the design do,cument/analysjs is 

;, struc'tures'. an,l components (SSCs{ ti\e eff6cts.ofaging'tn· the ITS SSC. ' time-lirilfred as§timptio'ns defitied b/ invol;~s-~ondus16nJ or pro~ide-;; a ti'a'sis' . cori'tai~ed.or incoi'porated by reference 
; • important.to safety (ITS) withi; the the current operating tenn. ,;, making a saf~ty determi~ation,by the:. of conclusio~s related to t,he c~pability · in 'the design basis. . · · 
'~- scope oftl{e,.CoC renewal..'. ' "N 'F• ---- ('i'. :-:::72,j,: . CoCHol~~rli. ;: \. ' . ,,;.~ .. ;• :~;'i:,,•: ,e,;j. ofthe;s:Stl'to p~r(orm 'its)ntend~'d saf~.tv . ': .. ,:,/·'):<!k-;, ;d< -.-.-

function., •. : . • • .· ' /•. . 

AMP Review NOT Required 
Revision 

DB ID Document Type 

1180 Calculation 

Document No. 

EC455-2506 

No. Document Name 

6 MPC(Y) Canister Structural Analysis for Storage Conditions 

TLAA Question #1 Review TLAA Question #2 Review TLAA Question #3 Review 

Yes, this document involves systems, !No, this document does not consider 11~0, this document does not involve 
structures, and components (SSCs) the effects of aging on the ITS SSC. time-I imited assumptions defined by 
important to safety (ITS) within the lthe current operating term. 
scope of the CoC renewal. 

Tuesday, December 3, 2019 

TLAA Question #4 Review TLAA Question #5 Review TLAA Question 116 Review 
---------------, 

Yes, the analyses/design basis document Yes, the analysis/design basis document Yes, the design document/analysis is 
was determined to be relevant in involves conclusions or provides a basis contained or incorporated by reference 
making a safety determination by the of conclusions related to the capability in the design basis. 
Coe Holder. of the SSC to perform its intended safety 

function. 

Page 131 of 168 



~~s.~Ef:Jes'tgp ··~~G~'.rp e'.~.fr.~evi~}v.-~i[et~iJs• ,}~~;t)~{~·· C 

AMP. Review NOT Required . · · 

Document Type Document No. 

1181 Calculation Ec4lf'2s~~ ·._,, 
Revision 
,No. 

1 

· Document Name 

Damag,ed Fuel Can, Assembly Componeni'Dim~risionai and' · 
Tolerance Analysis :~ · · .F • 

~ ' ·--·' ' ,,. ' , .. ~" > ci~,. , .. 

TLAA Question #1 Review TLAA Question #:Z.Review. Ti.AA Q~es~ion #3 Re~iew , TLAA Question #4 Review ', TLAA·Questiori #5 Review 

Yes, this docwhent involves'systenis, 
structures, and compo~ents (SSCs) <'·· 

. i1J1porta9t.to saf~ty CIJ~) wii:nip th~; 
· sco e of the CoC renewal. · C · , .. 

No; this d.~.::umeJit does.~ot considefi.: '."ci~this:docunie11t d~6s}jot iny?lve .: '>:es;the ana_iy~es/dfJign ba'sis d:°,cQhleritJti;s, t~e)ri~i.Vsjs(,de;ign basis' ?Ocu?n·e~t' 
the·effects of agmg on the ITS SSC. t11ne-hm1t~9 assumptmns g~fin~d by was d.eterm!~ed to, be releyant m •• · : 

1
mvolv.es co~dus,o~f or prqx1des a,bas,s . 

. ; , />•, the;j:urrent·operatiJig.tenjl .. .c,:i\\,, • . ''\1.~~ing,a s~(7JY deter;'?liQ~t,i~n;by(t~:~f · .. · : of. c.o!hcl\f,Si.~n;/: rel~te~ totne;ap~,.~ltY ; ~--~----------• 
.: Coe.Holder." · • • , '···.·•' of the SSC to·perform'its intendect·safety 
,,,, ,. / • -' -0'•< • • ·,· '· ,!;''. "';•/ < 

">,:A\,,~.~,_ ,}~-s-~; ·~< ~1\.
1 

~;;,, ~'"''~fa<."",:,, ~:· .. ,\ \ > 9'.,{- /':;,};};:· ~ .,: •' '?ZL.:W,,.;121:' ::S ,;>,,.o,;,, ... u,o/~.' ct=iii9.,P~· .. ~ ... ,,,, =====--==*='"''·'· ,,,,,.,,,, .... -,;., ... ,, ___ ,,,\, .. ,,~ ....... , .. ,, .. , .. , ....... . 
AMP Review NOT Required 

DB ID Document Type 

1182 Calculation 

Document No. 

EC4S5-3405 

Revision 

No. Document Name 

6 Transfer Cask 3D Thermal Transient Analysis (2 Volumes) 

;:T=LA=A=Q=u::e::st::io::n=::#l=R=ev=i=ew=-----~,::':TL=A=A=Q=u=es:::t:::io::n:'::#:::2::::':::Re:':v':'i:':ew=-----~;:T=LA::A:::'.:::Q=u=e::st::io:':n:'::::#3=R=e::':vi'::'e::w:_ ___ ~;:T=LA'::A:::'.:::Q=u=e::st=i=on=#::4::':R'::'e:'.'.vi::e::w:_ ____ ~ ;:=========------, TLAAQuestion#6Review 
Yes, this document involves systems, No, this document does not consider 11:No, this document does not involve Yes, the analyses/design basis document Yes, the analysis/design basis document Yes, the design document/analysis is 
structures, and components (SSCs) the effects of aging on the ITS SSC. time-limited assumptions defined by was determined to be relevant in involves conclusions or provides a basis contained or incorporated by reference 
important to safety (ITS) within the the current operating tenn. making a safety determination by the of conclusions related to the capability in the design basis. 
scope of the CoC renewal. ~---~--~-----~ Coe Holder. of the SSC to perform its intended safety 

AMP Review NOT Requir~d 
<>, ' ' " ;.:: ': 

DBID 

1183 

· Docunient Type· 

Cal~ulation" EC4S5'3406: 

R~~i~ion, 
No:· 

0. 

~-------------~ function. 

Do~uinent N~me .• > . ;::+ 
0 

-.;. ; 'r '' ~ ' ;="Y-s: t{;,,;,;<\'\,1\),> "-. 
0

~'l/ \ :\ , <' , 

Evaluation of the Effect of the Additional Shielding On the Thermal' 
l:valuatioQ for.the, TransfefC?Sk During th~:Transfer Operatlqn;;,;, · 
-~-·, ·\'·'·. '\,.),' · ·.~:>,,<'-·.,,;~:.-"· ';"'" ·:·,: .. \>:\'s:J: -"~<Jt,/J~/::"<'1 

TLAA Question #1 Review TLAA Question #i Revie;;_, TLAA Question #3 Review;. 

Yes, this document ir(volves:syste!JlS,. No;'this docrnnentdoes,not consider:\' No,.tliis document does·not,inv,o!ve yes;:th'e analyses/design Q~~is docu,m.ent111Y,es, th~/~nily~is/des°fgn basttdoc~.qient' 
structures, and.components (SSCs) ··, the.effects of aging on the ITS. SSC.' . time-limited ass~1inptio~s"defin'e°cl by . was determined to be relev~nt in ". , !involves· conclusions qr proviqes a.oasis . 
important to safety (IT.S) \\(ithin the, the current o erating teri11. f; ma~iQg'.'.saf:'ttp~~ir,rpi~.~~)'or1.~y tn):/::1: ~f.cgrfi.lJ.siog,~;.r,~l~t.~,\j.t~.\~~-.~~p~b~ty .,,,.,.,..._,....,-~-~-'-----~'-' 
scope ofthe-CoC'renewal'.. , CoC:Holder/ .· .. ·.•· : . '': · '•loftheSSCto perforrrilts mt~,i;rd,ed s.?fety 

unction. . ·. ·' · . ; · 

Tuesday, December 3, 2019 Page 132 of 168 

• • • 



• 
AMP Review NOT Required 

DB ID Document Type 

1184 Calculation 

Document No. 

EC455-3407 

• 
Revision 
No. Document Name 

0 Evaluation of the Effect of the Supplemental Shielding in the Inlet 
of the VCC on the Thermal Performance of the VCC 

;.':.T::'LA=A=Q'::u'::e:::st=io=n=#l=R=ev=i=ew=-----~ ;.':.T::'LA=A=Q'::u'::e':st=io=n=#2=R=ev":'i":e:':'w:._ _____ ;.T:=:LA:::A::::::Q':'u:::e:=:st'.::io:=:n::::::#3:=::::R:::e:=:vi:::e:=:w:_ ___ ~ ;.':.T:"LA':':A:=Q'::u'::e=:st=i=on::::":#:::4:':R":e:":vi'::e:':w:.______ TLAA Question #5 Review 
Yes, this document involves systems, No, this document does not consider I No, this document does not involve Yes, the analyses/design basis document es, the analysis/design basis document 
structures, and components (SSCs) the effects of aging on the ITS SSC. time-limited assumptions defined by was determined to be relevant in involves conclusions or provides a basis 
important to safety (ITS) within the ~th_e_cu_rr_e_n_t_o~p_e_ra_t_in~g~te_rrn_. ___ ~ making a safety determination by the of conclusions related to the capability 
scope of the CoC renewal. ~C_o_C_H_o_ld_e_r_. ---------~ of the SSC to perform its intended safety 

· < Docume~t·No." 

1185 c_alculatio(l EC455-3408 
},•., 

. Revision 
iNo. · · DocumentName· 

Q. Calculation of the Differential Thermal :expansign _of the Basket.and 
Cailiste(·< - . ~ t» ··),:'~~ · .. , ,"''\V,f\s'\>;'s\\i/.\•1_: .. ~, _, .. '>"·''."' 

function . 

• 
TLAA Question #6 Review 

Yes, the design document/analysis is 
contained or incorporated by reference 
in the design basis. 

;.':.T::'LA=A=Q'=u=e=st"::io=n=#l=·· =R=ev=i=e:':'w:.__.:::!-2-~ ;.':.T:"LA':':A:=9'::.u::e:':st=io=i,=#2::::R":e::vi'::e::w':.. . .:::!..::_:_..::_~ ~T=L=A=A=O~u=e=s=ti=o=·n:::#::3:::R::e:::v:':ie=w~,··:t··· '!:..c...::_..::_..::_, ;T':::L=~=A=·O~u=~=· s:;.t'::io::n'::#§:.4'::. R=e=v=i~=·:_,,=-..::_..::__:_~ TL~A OuesUon #6 Review 
Yes, this document involves systems, No, this document does not consider No, this document does not _involve·. Yes, the analysis/design .basis document Yes; the design document/analysis is 
structures,_3;nd coiriponents (SS<;;s) the effects oCagin on the ITS SSC'.. time-limited llSsumptions d.~&P.~.c\ l>y invol~es COl)dusip_ns or p_rovides .. a basjs: • contained or incorporated by reference 

. important to safety(ITS) within the the current operating term. · • ,• · .. ·· , • ot:'tonclusions r~t.ied t'dthe c~pabiliti/ in:ttie design.basis. . . 
. scope of th~ Coe renewal. , c,,.---=------,--,-~-_,,~ of the SSC to per:form its intended safety 

ufldion/'\\:+,, }\w\"
1 

AMP Review NOT Required 

DB ID Document Type 

1186 Calculation 

Document No. 

EC455-3409 

Revision 
No. Document Name 

O Thermal Evaluation for NAC - MPC System Containing YR Damaged 
Fuels 

;':.T:"LA:::A::::::0'.:u:::e::st::io:'n:::::#'::l :'::R::e::vi'::e:':'w:_ ____ ~ ;.':.T:"LA:::A=:Q'::u'::e::st::io=n=#2::::R":e::vi'::e:':w:._ _____ ;.':.T':'LA::"A=:0'::u'::e:::st=io::n::::#3=R=e::vi'::e:'::w:._ ___ ~;.':.T':'LA:::A=:Q'::u'::e:':st=io=n=#4=R=e:':vi'::e:':'w:_ ___ ~ ;':.T::'LA=A=Q~u=e=s=ti::'o'::n:::#::'S::':R:::e':::v:'::ie':::w::______ TLAA Question #6 Review 
Yes, this document involves systems, No, this document does not consider 11:No, this document does not involve Yes, the analyses/design basis document Yes, the analysis/design basis document Yes, the design document/analysis is 
structures, and components (SSCs) the effects of aging on the ITS SSC. time-I imited assumptions defined by was determined to be relevant in involves conclusions or provides a basis contained or incorporated by reference 
important to safety (ITS) within the •~th_e_c_u_r_re_n_t_o~p_e_ra_t_in~g~te_rrn_. ___ ~ making a safety determination by the of conclusions related to the capability in the design basis. 
scope of the CoC renewal. Coe Holder. of the SSC to perform its intended safety 

function. 

Tuesday, December 3, 2019 Page 133 of 168 



~~sk%Q,~~l~H;iQ_q~Jil1lffl!$~i~~i;~~;,.~£l(l,1~~.,}:· 
~MP f,{eyiew N9TRequire,~ · · 

i 

::~>/""''.\.-'., ,_"'\'. tY~ . ·.···::,,, ,,~<:,~, ;\-°"~ 

'J'• 

DB ID -Document Type . .,Document Name:·,;,. .. 

'{187· . 'c:~1cu1~io~ ,y· ~:Jt, '"f:i~~rirlai ~v~1uati~~;~t~t cJ;t~re~;2a~~t~A;;l1~~ ~ct; .d,l:~''? 
TLAA O~estio;;#l Revi~w. TLAA Question #~Revie~:: . ; +~~{, Tt:AA Qu:s'.fion #3·R~~i~;;,;?. ,~::~;.; •. :::·: ~LAA'Ouesti~n #4 ~eview • 1 :::::1:rLAJgLe~t~n,'#S R~view:~· ... • ~,,: •• TLM Questi;n #6 Review ••. 

Yes; th_is doc\l\Tient involvef~ysterr,is,. Nq; this dClC\l~ent doe{;ot,cp11si~;c N~,'.~hi~ d,iicume~tdg,e~;p~t iri;olye' t Y:S,:th.~ ~~al;sest,iJ.~s;g~ g;is il~ctir)lenf ~I _es,;iqf a~~lysis/de'sign ba,s_i?iloc\{,:pent , :~S, ;~~;desi~~ docti1;1ent/;nalysis is . 
. ~,iructur¥.S; and;9oml)OI1ents/S.SC~k·\ h_~ ,¢ff~~ ~~~i~g~1i~~;!'§tSS~.. .• .· ti~~e~I i)Tli.t~.d1~~~1?.1PJi?&.s :?'!f;i_i~a -bji,. ':'{~~:.~E;!ern:[iQf il't.q(l:if(~lei~nt ifi ; ),, : ,: h ! i~vpJ:ris.q1n ?1lWp.rys/(:pr6vJd~f f ~~s.i~;" > ~~;~.tai nesJ; or•i~c~rp6pited bv,,rnfer~n c.e 

import.ant to $afety (IJ;S) w1thm theJ, . ·:: . ·.c . .~ ;., . · ,:, . · : · thecurrent.operatmg tern:i. '·'f , makmg a safety determmat,on by,the . • 'of conclus1o~s r.elated to th!!qpaiJ.1ilty .• 1.n the design basis,. · · · 

AMP Review NOT Required 

DB ID Document Type 

1188 Calculation 

Document No. 

EC455-3501 

Revision 
No. Document Name 

5 Maximum Internal Pressure - Storage 

;':T:'LA=A=Q~u=e=st=io=n=#=l=R::ev'::'i::ew=------, ;':T:'LA=A=Q~u=e=st=io=n=#2=R=ev::i::e:"w'___ ____ • ~T:'L:'A:'A':::Q~u=e=s=ti':o:'n::#":3':::R:'e:::v:'ie=w=-----~ TLAA Question #4 Review TLAA Question #5 Review 
Yes, this document involves systems, No, this document does not consider No, this document does not involve Yes, the analyses/design basis document Yes, the analysis/design basis document 
structures, and components (SSCs) the effects of aging on the ITS SSC. time-limited assuml)tions defined by was determined to be relevant in involves conclusions or provides a basis 
important to safety (ITS) within the the current Ol)erating term. making a safety determination by the of conclusions related to the capability 
scope of the CoC renewal. ~---~~-~------~ Coe Holder. of the SSC to perform its intended safety ~-------------~ 

function. 

es, the design document/analysis is 
contained or incorporated by reference 
in the design basis. 

i 1189 

'••'•A• ' 

: >lfi ,'~., .. .,/<,: ~ ~-< ·,'' ",, W~~t;, \:,,_~;L.' '.•',y1·,;.:,,:'>''»,,):•o< _,,,.,; 

AMP Review NOT Required 

DB ID Document Type 

1190 Calculation 

Document No. 

EC455-3620 

Revision 
No. Document Name 

0 Thermal Evaluation for NAC - MPC Transport Cask Containing YR 
Damaged Fuel 

·es, th'i>c1esign'dcic:Ument/analysis is' ' 
contained or incorpci;~ted by

0

reference. 
frt:ttie O!!Sign b~sis: .·. ~;:;•· . '' .. } .. ' 't .. 

nPifnrii\ 1f,,,ni·l>ncfarlfaf,,tv I .. "' 'v. ,. . . · ,,; 
.; 

· .• ""Jc:=-s· .,;:.,··~ ... 

;':T:::LA=A=Q~u=e=st=io=n=#l'::::=R::ev'::'i::ew=-----~:':T:'LA=A=Q=u=e=st':io=n=#2=R=ev::i::e:"w'___ ____ ;:T:::LA=A=Q~u=e=st=i=o=n=#=3=R=e::::v::::ie'.:w:_ ____ -,;T::::L:::A:::A:::Q:'.:u'::e::::s::::ti=o=n::::#::::4::::R::::e::::v:::ie::::w:::_ ____ -, ;:T:::LA=A=Q~u=e=st=i=on'.:'.::#:::5::::R::::e::::v::::ie::::w:_ ___ --, ;':T:'LA=A=Q=u=e=st':io:'n::::#::6:::::Re':v:::i::ew=------, 
No, this document does not involve No, this document does not consider INo, this document does not involve No, the analyses/design basis document No, the analyses/design basis document No, the design document/analysis is not 
SSCs ITS within the scope of CoC the effects of aging on the ITS SSC. time-I imited assuml)tions defined by was determined to not be relevant in does not involve or provide a basis for contained or incorporated by reference 
renewal. ~th_e_cu_r_r_en_t_O~R_e_r_at_in~g~te_rm_. ____ ~ making a safety determination by the conclusions related to the capability of in the design basis. 

LC_oC_H_o_ld_e_r. _________ ~ ~he SSC to perform its intended safety 
function. 

Tuesday, December 3, 2019 Page 134 of 168 

• • • 



• • • 
DB ID. Document Type Document Naine 

1191_ Calcufation , :EC455-4404 , NA<;: Transfer.Cask 3,D.~AS4Mhie~~(ng AnalysiSy\f ,' 

TLAA Question 111 Review . TLAA Question 112-Review TLAA Question #4 Review TLAA Question #6 Review 

Yes; this document in.vol':'(:S syste1J1S, 
strucliirns; and'.componelits (SSCs rt: 
imp9rtant to s~fety (ITS) within tne:. 

No, this document does notconsider~ No, this document does,notinvolve j Yes!;th,~ ~naJym/de,J]~n baN;,~(?CU,~~~t,i:rtys;I~I: au~(ysis/?e~j~ry;~~~i: dcfcµment· ··1Yes, the design document/analysis is 
the,effects ofagi~'g,on thiITS ssc:''f time~lipilted' a~sul'nptions' defineci. by . was determined to oe relevahtin · 1- involves conclusions or provides a basis · lcontain'iid or incorpoi~ted by refer~nce 

· · · · the current operating term. · making a s~fety det~r~ination by the . i. cif conclusions related"to the capability in t_he design basis. ;, . 
CoC · io'ofthe.SSG'to

0

performjts intended safety scope of the C6C renewal: 

AMP Review NOT Required 

DB ID Document Type 

1192 Calculation 

Document No. 

EC455-5302 

Revision 
No. Document Name 

1 Storage Cask Normal/Accident Criticality Analysis 

;T:::LA=A=Q~u=e=st=i=on':'::"#":1::R:'e':vi:'e:"w':___ _____ ;:T:::LA=A=Q'."u::'e:':st":io=n=#=2=R=e=vi::'e:"w':___ _____ ,::T=LA:'A::::::':Q'."u':"e:::st'::io=n=#3=R=e=vi':"e:::w:__ ___ ~ TLAA Question #4 Review 

Yes, this document involves systems, No, this document does not consider I No, this document does not involve Yes, the analyses/design basis document 
structures, and components (SSCs) the effects of aging on the ITS SSC. time-limited assumptions defined by was determined to be relevant in 
important to safety (ITS) within the the current operating tenn. making a safety determination by the 
scope of the CoC renewal. Coe Holder. 

DB ID,. Document Type .. 

1193"' ,Calcul_a}ion 

Docu·ment No. 

EC455-5304 

Revision 
No. Document Name 

function:-;,,,. ' . • ' .. • ' . ' .. ' 

TLAA Question #5 Review 

es, the analysis/design basis document 
involves conclusions or provides a basis 
of conclusions related to the capability 
of the SSC to perform its intended safety 
function. 

es, the design document/analysis is 
contained or incorporated by reference 
in the design basis. 

TLAA Question #_1 Review· TLAA Question #2 Review ;==::==:=::':::::::::'::::':::::':__~--...::.:,::========='-------:_, ;::::":::::=:':::"::::::=:::':::::::=.-'-_:__-~~ TLAA Que~tion #6 Review 
Yes,.this document involyes.systems,. o, this docunie11t does not cons.ider · 

· · structures, and'ti:imponeri{s':(SSCs) i" the effects of agillg on the ns: SSC, ': 
important to safety (ITS) within the 

. scope of the CoC renewal..' 

AMP Review NOT Required 

DB ID Document Type 

1194 Calculation 

Document No. 

EC455-5306 

Revision 
No. Document Name 

1 Yankee Rowe Shielding Evaluation for Shield Lid Thickness 
Reduction 

;:T=LA:'A::::::':Q'."u':"e:::st'::io:::n:::::::#l=R:::ev::::i""ew=--------, ,:':T:':'LA=A=Q=u=e=st:::io:':n:::::::#2::::::::R:::ev=i=e=w'------~ TLAA Question #3 Review 

INo, this document does not involve Yes, this document involves systems, No, this document does not consider 
structures, and components (SSCs) the effects of aging on the ITS SSC. 
important to safety (ITS) within the 
scope of the CoC renewal. 

Tuesday, December 3, 2019 

time-I imited assumptions defined by 
the current operating term. 

TLAA Question #4 Review 

Yes, the analyses/design basis document 
was determined to be relevant in 
making a safety determination by the 
Coe Holder. 

TLAA Question #5 Review 

Yes, the analysis/design basis document 
involves conclusions or provides a basis 
of conclusions related to the capability 
of the SSC to perform its intended safety 
function. 

TLAA Question #6 Review 

Yes, the design document/analysis is 
contained or incorporated by reference 
in the design basis. 

Page 135 of 168 



D?cumerit Type. 

Calculation · 

. Document No. 

, '.1:1:4SS-S40i 

. '. Document Name· 

2 : 'rran~fer{as~ Normil/Accident Criticality Analysis 

;.T::':LA::A':::Q~u:::e:::st::io;s. p::::::11::1::R:'e2i~i:'e:'w':_-'-~~__:_, T~A!\ Question 112 Revi~_;,. . .TLAA Question 113 Rev_ie_;,. . TL~·Question 114 Re.view: •.. 
Yes; this document involves systems;: J\lo\'this docume1it.does'1iot cansitler'• N6;'tl\is document doe~'hot inv.alve Yes;'the analyses/desighbasis docurnent ' Yes;the analysis/design b~sis document. 
. strµctures:and components (SSCs) he effects of aging on 'tiie ITS SSC. time-limited assumptio~s defined by . was·determined t~ be 'relfyant in . ' involves con'clu~jbn's or provides a basi_s 
important (o safety (ITS) within.the . · · , • the current~tmg term. ._ , " of 2oriclusions related to the.capability : 

: scope ofthe,CoC renewal. ,.;r;b;i.: .. <i },i".: ;Yb: o(thi~sc-.tg;~e~o'rm'itSi?F~~:R.~dsafetf 
---~·-----»-··-----· -"--~--~'4-·•s• __ ,,:'~- -- --~- -<' ~~- --- <;;;i· . . , - '_.-r,y,·~-·'·~-- -- ,_ C>. -----~-- --- _. ·::,~-~--function. •'; ,,:." .\'"'\."!::\,.,· ' t;f'.,' 

AMP Review NOT Required 
Revision 

DB ID Document Type Document No. 

EC4SS-5501 

No. Document Name 

1196 Calculation 1 Criticality Safety Evaluation of Yankee Damaged Fuel Can - Storage 
and Transfer Conditions 

_T_LA_A_Q_u_e_st_io_n_lll_R_ev_i_ew __ ~--~ ,_TL_A_A_Q_u_es_t_io_n_11_2_Re_v_i_ew~----~ ,:':T=LA:::A:::::::'Q':u':"e:':st':':io=n=ll3=R=e=vi=e=w'-----~ _T_LA_A_Q_u_e_st_io_n_ll4_R_e_vi_e_w~--~~~ TLAA Question 115 Review 
Yes, this document involves systems, No, this document does not consider o, this document does not involve Yes, the analyses/design basis document Yes, the analysis/design basis document 
structures, and components (SSCs) the effects of aging on the ITS SSC. time-limited assumptions defined by was determined to be relevant in involves conclusions or provides a basis 
important to safety {ITS) within the the current operating term. making a safety determination by the of conclusions related to the capability 
scope of the CoC renewal. ~C_o_C_H_o_ld_e_r_. ----~----~ of the SSC to perform its intended safety 

,'/", 

DB'ID . Doturrient Type 
,-(_,\'\ 

DcicumenfN6:i 

1197 Calculation · · EC455-5502 . 

:_,"\I\,, 

. JLAA Question #1 Revie,;, 

Yes, this document_ i1ivolves systems, 
structures, and com.ponents-(S§Ps) 
important to safety (ITS) withiri}lhe 
scope of the CoC renewal. 

Tuesday, December 3, 2019 

• 

>,, ,' 

· Ttd~ Qu~stid~'112 Re~ie::, · 

No, this document does;not consider 
the effects of aging on J\le ITS'sse .. : 

' ,\ -;--;--

function. 

No; tfiis clocuinent does not_involve Yes,\th,e analyses/oesign ba_sis doc.un:1~9t es; the analysisldesign basis.document 
ii111<;~i'1fnit~4.;~s1.pnpd9ifs aefin.ecii-iy, .. 'f~l~~ter111in§dl,t,ab$J~1~\ai;it;i.n. ~:11~;,, 1rivo1v~Scci~c_1lisicin_s 6i:Ji'ro'v1c1es.a basis• 
the.current operating ten_n'.' makiog·~ safety aetermir\.at.~on by the A~ : bf,i:o~tlu'sjons related td th~ ~apabllity/ 

CoCHolder. :r · ·. · . - / of the;SSC to per_~orm its.intende_d safety. 
· unctio"n .. · .<":::'.o. · · , · .{:" · · 

• 

YeS:the 'design ddcument/arialysis is 
contai'ned or incofporated by reference: 
in the design basis. . 

Yes, the design document/analysis is 
contained or incorporated by reference 
in the design basis. 

Yes, the design docii'ment/analysis.is 
co~taiheci' or-in~orporat~d b~:reference 
in thlct~sign basis, ". . . >·· • . 

Page 136 of 168 

• 



• 
AMP Review NOT Required 

DB ID Document Type 

1198 Calculation 

Document No. 

EC455-5503 

• 
Revision 
No. Document Name 

0 Yankee NAC-STC Criticality Safety Evaluation - Axial Shifting of 
Components Resulting from Hypothetical Accident Conditions of 
Transport 

;.T:=LA=A=Q~u=e=st=io=n=#l=R=ev=i=ew=------~ ;':.T':'LA=A=Q=u=e=st=io::'n:'::#::2::::::'R:::ev=i=e=w:_ ___ ~ TLAA Question #3 Review 

INo, this document does not involve 

TLAA Question #4 Review 

No, this document does not involve No, this document does not consider No, the analyses/design basis document 
SSCs ITS within the scope ofCoC the effects of aging on the ITS SSC. time-I imited assumptions defined by was determined to not be relevant in 
renewal. 

.l;\MP Review NOT Required 

. . DB ID Document Type. 

1199 :calculat,ion 

Document No. 

EC4ss,sso,i: 

·Revisio'n 
No .. 

the current operating term. making a safety determination by the 
Coe Holder. 

~- ~~~·-,.··-----#~ ,----~~-
; 

Document Name • . . . 

Criiicality Safety Evlluatlori of.Yank~Class F~~l With}lon-Solid' 
Replacemen't Rods· ·v · ' · A • ' • 

;f.T::LA'.:::::A::Q~u::'e'.::s::ti::o::n::#:::1':':R':e:::vi:'e':w:_ __ ..;_:_~ TLAA Question #2 Review TLAA Question #3 Review TlAA"'Ouestipn #4 'Review , 

TLAA Question #5 Review 

No, the analyses/design basis document 
does not involve or provide a basis for 
conclusions related to the capability of 
he SSC to perform its intended safety 

function. 

'i 

• 
TLAA Question #6 Review 

No, the design document/analysis is not 
contained or incorporated by reference 
in the design basis. 

Yes, this'document involves systems, No, this document <:!oes not consider No,:this document does not involve 
s,tructures, and componery\s (SSCs) . the effects of aging on the ITS SSC. · time-1\mited assumptions de9.nedby, 

"importanttosafety(ITSi;witl\inthe ' .. ' , . . . . , • the'current6perating·terrri · ... :,.' 1,,:. 

Yes, the analyses/design basis documentj Yes, the analysis/design basis cl?cument es, the design document/analysis.is 
was determined to be relevant in , involves conclusions or provides a basis contained or incorporated by reference 
maki~g a t~f~ty determination' by the -. of c6nclusions related to'the cap~blllty• • · in th~ 1design basis. .. 

scope of the CoC .renewal. -------~------~ of the SSC to pfrform its intend,ed safety . 

AMP Review NOT Required 
Revision 

DB ID Document Type 

1200 Calculation 

Document No. 

EC455-SSOS 

No. Document Name 

2 Criticality Safety Evaluation of Yankee Class Fuel With Increased 
Enrichment 

TLAA Question #1 Review TLAA Question #2 Review TLAA Question #3 Review TLAA Question #4 Review 

Yes, this document involves systems, No, this document does not consider No, this document does not involve Yes, the analyses/design basis document 
structures, and components (SSCs) the effects of aging on the ITS SSC. time-limited assumptions defined by was determined to be relevant in 
important to safety ([TS) within the the current operating tenn. making a safety determination by the 
scope of the CoC renewal. Coe Holder. 

Tuesday, December 3, 2019 

;':.T=LA=A=Q~u=e=st=io=n=#=S:::::R:::e:::::vi:::e:::::w:_ _____ TLAA Question #6 Review 

Yes, the analysis/design basis document Yes, the design document/analysis is 
involves conclusions or provides a basis contained or incorporated by reference 
of conclusions related to the capability in the design basis. 
of the SSC to perform its intended safety 
'unction. 

Page 137 of 168 



\,'', :,,,, , ...,, ,,":,,'" ~i ,; >' C, :,-. 

[~asl~.De5-i~n Documents Review Details ... _ -·· -
AMP Review NOT Requirf.:d 

Revision 
DB ID Document Type Document No. 

EC455-9005 

No. Document Name 

1201 Calculation 0 VCC and TSC Fatigue Evaluation - Storage Conditions 

, TLAA Question #1 Review TLAA Question #2 Review TLAA Question 113 Review 

Yes, this document involves systems, No, this document does not consider -'[es, the document does involve time-
structures, and components (SSCs) the effects of aging on the ITS SSC. _ limiter assumptions defined by the j 
important to safety (ITS) within the current operatmg term. _______ 

TLAA Question #4 Review 

Yes, the analyses/design basis document 
was determined to be relevant in 
making a safety determination by the 

TLAA Question #5 Review 

Yes, the analysis/design basis document 
involves conclusions or provides a basis 
of conclusions related to the capability 

TLAA Question #6 Review 

jYes, the design document/analysis is 
·i'contained or incorporated by reference 
in the design basis. 

scope of the CoC renewal. Coe Holder. , of the SSC to perform its intended safety 

. - -· ,,.,c··-

AMP Review NOT Required 
Revision 

DB ID Document Type Document No. 

EC455-9120 

No. Document Name 

1202 Calculation 1 NAC-STC Hypothetical Fire Accident Analysis 

TLAA Question #1 Review TLAA Question #2 Review TLAA Question #3 Review 

INo, this document does not involve 11.No, this document does not consider 11~0, this document does not involve 
SSCs ITS within the scope ofCoC the effects of aging on the ITS SSC. time-limited assumptions defined by 
renewal. lthe current operating term. 

. --~-- ., 

TLAA Question #4 Review 

No, the analyses/design basis document 
was determined to not be relevant in 
making a safety determination by the 
Coe Holder. 

----~- ·------ • ------- • A----- A••••---- -- -~ --- --- - -- .. ---·· ... ---~--. ---·-- ------.-- ,. .. -----~----·--· -~--------~- ----- --~---- - ---
AMP Review NOT Required 

Revision 
DB ID Document Type No. Document Name 

1203 Calculation 

Document No. 

EC155-9210 2 Reconfigured Fuel Assembly Criticality Model Setup and Analysis 

TLAA Question #1 Review TLAA Question #2 Review TLAA Question #3 Review 

Yes, this document involves systems, No, this document does not consider. ltt this docuinenldoes not involve 
structures, and components (SSCs) the effects of aging on the ITS SSC. me-limited assumptions defined by 
important to safety (ITS) within the 
scope of the CoC renewal. 

lthe currentoperatingtenn. ____ _J 

AMP Review NOT Required 
Revision 

DB ID Document Type 

1204 Calculation 

Document No. 

EC455-9220 

No. Document Name 

1 Reconfigured Fuel Assembly Thermal Analysis 

TLAA Question #1 Review TLAA Question #2 Review TLAA Question #3 Review 

Yes, this document involves systems, :1~0, this document does not consider JINo, this document does not involve 
structures, and components (SSCs) the effects of aging on the ITS SSC. time-limited assumptions defined by 
important to safety (ITS) within the the current operating tenn 
scope of the CoC renewal. 

Tuesday, December 3, 2019 

• • 

TLAA Question #4 Review 

Yes;'the analyses/design basis document j 
was determined to be relevant in l 
mak\,ng a safety determination by the I Coe Holder. 

TLAA Question #4 Review 

Yes, the analyses/design basis document 
was determined to be relevant in 
making a safety determination by the 
Coe Holder. 

function . 

TLAA Question #5 Review TLAA Question #6 Review 

No, the analyses/design basis document l:o, the design document/analysis is not ·1 
does not involve or provide a basis for contained or incorporated by reference 
conclusions related to the capability of n the design basis. 
~he SSC to perform its intended safety 
function. 

-- '" ---· - . - -- ----·--- --·· ·- ------- ·----- ... .. --· 

;:T::LA:'A:::Q=u::e::st'.::io::n':'::::#::5::R:'e:::v·=,e::w:_ ____ ~ TLAA Question #6 Review 

~es, the analysis/design basis document I es, the design document/analysis is 
·iinvolv.es conclus.ions or provides a basis ;contained or incorporated by reference 
of conclusions related to the capability ln the design basis. --·-----------
1of the SSC to perform its intended safety 
function. 

TLAA Question #5 Review 

Yes, the analysis/design basis document 
involves conclusions or provides a basis 
of conclusions related to the capabHity 
of the SSC to perform its intended safety 
function. 

TLAA Question #6 Review 

Yes, the design document/analysis is 
contained or incorporated by reference 
in the design basis. 

Page 138 of 168 

• 



• 
, DB ID:' Document-Type 

17oi? ·,cal_culatiori 1 EC455-9266 

,. • 
;Revisicin 
. No. . Document Name 

, , Yankee-Mf'C Th;ee-Dime~sional F,ailed Fuel Ca.~'.Shiefding Aiialy~is > 
$to rage · · · 

TLAA _ouesti'o~ #1 Review {\:.T=LA=· A='=O'=u=e=st=fo=.: n=·=#2=R=e=vl=e=w=-· ----'--~ ~~=L=A=A=Q~~=e=s=ti=d=~=l/=3=R=e=v=i~=~=· _-:_::_ _ _:~~ ;T=L=AA=; ::Q::u::''e~'s='t=io=n=#~~=-R=e=v=ie=·~=c::_; ___ _:_~ ;:=========--__:_----, TLA'A Questi~n #6 Review· 
Yes,this document involves systems,. No, this doc,ument does,not consider o, this document does not involve Yes; the analyses/design basis document , es, the analysis/design basis document es;,the design document/analysis is 
struc,t~i'es,\tqd coinponents (SSCif · the effect~ of aging on theJTifSSC. 1 . time-limited assumptions det1ned by·, w'irs'.d'etermined to be relev~nt·in . i"nvol~es co~clusio'ns or prbtides a basis con't'~ined'or inc~rporated by reference 

. important tO''safety_(ITS) within the making\, ~afety' determination,!Jy the.} of.conclusions-related to the capability'. · in the de~ign basis.: , 
sco e of the CoC renewa( ' , toe: Hold':r: , ·,:.)c: _ ,, , ·,!;, • -f:• of i~e SSCto pe°ifJirin idfnte~iled safety 

function'. : !'_ ___ ,,,,,.~----- ~- -----· ·. ·-- > - . ''"-··----·-"': •• ·-·--- , ..... __ 

AMP Review NOT Required 

DB ID Document Type 

1206 Calculation 

Document No. 

EC455-9502 

Revision 
No. Document Name 

1 Canister Lift Analysis - Transport Condition 

;':.T::LA:::A:::::Q':"u':::e::st::i::on=#::1::R'::e:::vi=e=w=-----~ ;':.T:':LA:::A:::::Q':"u':::e::st::io:'n"::::':#::2::R'::e:::vi=e=w=-----~ rT_LA_A_Q_u_e_st_io_n_#3_R_e_vi_e_w ____ ~ TLAA Question #4 Review 
Yes, this document involves systems, No, this document does not consider o, this document does not involve Yes, the analyses/design basis document 
structures, and components (SSCs) the effects of aging on the ITS SSC, time-limited assumptions defined by was determined to be relevant in 
important to safety (ITS) within the the current operating term. making a safety determination by the 
scope of the CoC renewal. ~---~--~-----~~C_o_C_H_o_ld_e_r_. ---------~ 

!, '''.if'~, ";•·,'.:~-:·---~---·•··· ,, 'W'i:'.;, """"'·"·~;-",7"·-~·z:-···.~·•c;,,,~·::.·· 
AMP Revi_ew NOT 8eqL1ired 

DB ID .'D~cuinentType 

. 1207 Cal~ula_tiori 1 

:::T::LAA~_:':Q:':u~e::st~io::n:::#:=!=:R::ev'::i::ewS'·:.;.:.~,....::,.___
0

: __ ,:::TL::A:'A::::Q:':u:::e::st':io:::'n:::#::'2:::':::R::ev'::i::ew::.."'"'_,-,'--, TLAA Qu~stio~ #3 Re~iew :• • 
-·' Yes, this'document involves systems,, o, this document does not'cmisider No, this document does noY:ihvblveC · Yesithe:analyses/design'6asis document 

structures, and con:ipone11ts (SSCs) the effects of aging on the ITS SSC. time-lirriited as·sumptio~s d~.fined b)'. wa~,de~,~\mined t,o,be (~l~va~tifi ·> 
· importani'to safety (l1'S) .\vithiµ.the th~ current operating tenn,i»1'vv,0t•\i,ii, m~king•a'safety determin~tion by the''i'· 
scopeoftheCoC renewaL. CbCHcll°der. . :,. . •.... '•' - . ---------,----- -----

Tuesday, December 3, 2019 

TLAA Question #5 Review 

Yes, the analysis/design basis document 
involves conclusions or provides a basis 
of conclusions related to the capability 
of the SSC to perform its intended safety 
function. 

Yes, the design document/analysis is 
contained or incorporated by reference 
in the design basis. 

Page 139 of 168 



~~sk~fEP:~:srgo0~Q:oG:{~~s:Jit~0~~~%~-t~i~Js~{ 
AMP Review NOT Required 

DB ID Document Type 

1208 Calculation 

Document No. 

EC455-9521 

Revision 
No. Document Name 

2 Structural Evaluation of the Retainer Weldment for the Yankee 
Rowe Fuel 

;:T=LA=A=Q~u=e=st::':io=n=#l=R=ev:'i:':e:':'w:__ ____ ,:':T:=LA=A=Q'.:'.u::e:=st=io=n=#2=R=ev::::i::e::::w:_ ___ ~;_T:=LA=A=Q""u':"e=st=i=o=n=#=3:':R::e:':v':"ie:':w':_ ______ ~T=L=A=A=Q".'u:::e::s::ti=o=n=#=4=R=e=v=ie=w=--------~ TLAA Question #5 Review TLAA Question #6 Review 
Yes, this document involves systems, No, this document does not consider 11No, this document does not involve Yes, the analyses/design basis document Yes, the analysis/design basis document 1:Yes, the design document/analysis is 1 
structures, and components (SSCs) the effects of aging on the ITS SSC. time-I imited assumptions defined by was determined to be relevant in involves conclusions or provides a basis contained or incorporated by reference 
important to safety (ITS) within the the current operating tenn. making a safety determination by the of conclusions related to the capability ~n_t_h_e_d_e_si~g_n_b_as_is_. ______ _ 
scope of the CoC renewal. ~---~--~------~,Coe Holder. of the SSC to perform its intended safety 

~-------------~ function. 

DB ID · ,Document Type 
~"' -,,; ~,J- '<',. 

1209 .. ,Calculation•-;· )':!Ef4S~'.9522),;,,:•+,' ·r.•: ·,,:,.'. .· ,; • §;f!L), ~p 
Tl.AA Q~estion ~lReview .• TLA}.; Q_ue~tion #2 R~~ie~. . . estio'n #4 R~vi~w~_;,, . , ·(f;~,, 1 :;~TLAA'tjliies~;~l#S·R~~ie,;;{ .. · · ,· . d:TLAA q~estion #6 Rev_iew . , . . 

Yes, this document irivolvessysten(s,. iNo,this documentdoesnot cohsidef:; d<i.cumeritdo~s'Dotiriv,ofve' . a~al~~~s/~~~lgn ~aiis~o~G~~hi}f~s; t~e aiialysis/d;iiin ba~j~ ~ocJ~ent \i, the;desigr{'.document/a:n~lysis is 
structures, and:compo,l1_ents(~SCs)'.i, ~Ile effects of aging~n the.IT_§_ SSCc:: :,··. timf;limit~~·assu!llption~,:~.e ty~s.~rWF~J~.~.d,tg;b~/~}ii~~~-,~,,;;} , · X.!?t:;if~,?i~!AJJ!?~S!?[f ~f!',l~e~ a_ p;;:i_s_is, • ,1

1
i;,in.tai~~\l .?r il},c!?rp~rite.d bvt:fererw~ 

i,ITI!)Orta,ntto·s~f~ty (11'~) wit.llih tile ;:'" 1 :" ·:"fl, ~;,• .,.,;.: . ~ •'j\\, the~cuirent'operating term'!' ma.k,r:i& a s~Mv deterrninatiqn ~Y. .• i£On,dusionnelate~Jo1rie capability · ,,in.the aesign,basis. · ..• '•. , < · ___ ... _ ::P~ ~~~e-~~~ r~n:'.~a:~: ..... ,; .• ~' .. ·\~\~··:~:Ll S~·;. J~;,,;{,,~;4 ,,;;':~i;L~;~,: -~_,'z{; .. ,i~l.:,,~~\''{~~\,~}j1l;:~;~~~~::;·:;;t'.·1•Y,~~:~\f r~:.':i;J',:,: ,:,J~J~~ti~~~}~,~P,~e\~1~~{~ ~",~~~~y~~:te% 0!~ ,~;,~&·>~~-·· 0;;~~-
AMP Review NOT Required 

DB ID Document Type 

1210 Calculation 

Document No. 

EC455-9550 

Revision 
No. Document Name 

6 Yankee Canister/Basket Structural Analysis for Tip-Over Accident 
Conditions 

rT_LA_A_Q_u_e_st_io_n_#l_R_ev_i_ew _____ ~;:T:'LA::"A::'::::Q':u:'e:':st::io::n:::#:::2:::::R:':ev::'i:':ew:':':_ ____ ~;:T:'LA:'A=Q~u=e=st::':io':n::::::#::3::R:'e:::vi'::e::w::_ ____ 
0

~T=L:':A:':A:'Q:::'u:::'e::s:'ti=o'::'n::"#::4::R:=e:::v::ie:::w::_ ____ ~ ;_T:'.LA:'.A=::Q:'.u:'.e:':st:'.:'.io=n':'::'.'.#'.'":S:'.:R::e:':v·=re:'.w':_ ___ ---. TLAA Question #6 Review 
Yes, this document involves systems, No, this document does not consider 11:No, this document does not involve Yes, the analyses/design basis document Yes, the analysis/design basis document Yes, the design document/analysis is 
structures, and components (SSCs) the effects of!lging on the ITS SSC. time-limited assumptions defined by was determined to be relevant in involves conclusions or provides a basis contained or incorporated by reference 
important to safety (ITS) within the ~th_e_c_u_r_re_n_t_o~p_e_ra_t_in~g~te_nn_. ___ ~ making a safety determination by the of conclusions related to the capability '-in_tc...h ..... e_d __ e_si_,,g_n_b_as_is_. _______ _. 
scope of the CoC renewal. ~C_o_C_H_o_ld_e_r_. ---------~ of the SSC to perform its intended safety 

function. 

Tuesday, December 3, 2019 Page 140 of 168 

• 



• 
1211 ,; c'atculatirin 

Document No. 

' E~455-9?56 

• 
>Revision 
No. Document Name 

Aluminun1 Disk StreSS7S:.N6rmalC0ndit'lon~ Of Storage 

·• · TLAA question #1 R.eview: 

. Yes,this docume11finvolves systems, 
structures){nd components (SSCs) 
11nportant ti\ safety\iis) withiri'tiie . 

;:T=LA=A=· =q=u=e=st=io=i,=· =#2=R=e=vi'::eE,w:...;·,.,·_;:.c:_· _.,.:::::_, ;===========LL=_,:;.:__:.~ ;T=L=A=A=(::!Ju§.ez. s=t=io=n=ll::4:::R:l:e=v=ie=w~=L:.c:...:.C:..:.'., ::==~':±'':±':::=::::::':'ti:=._.i.:_-'-"'"'-'=i':'.:: TLA.A ,ouestkm 116. Revi~w • 
No, tliis docurnent does nof consider No, this document does notinvolve Yes, the.analyses/design basis document es, the analysis}design,basis document Yes, the design document/analysis is 
he effects of aging ori. the iTS SSC. time-limiteq assumptionsqefined lly w~~ detemiinectio be relevant.}p .,, involves C<Jnclusions orprovide.s.a basis. contained ?r incorporat~d by reference 

. . . . . . ' the currentoperating term. ,, .. : m'akinga'safety determination by the,. of,tbri~lusio~s {elated to the capability' in the desi'gn basil ' . ·. . 
scope of the CoC renewal. 

AMP Review NOT Required 

DB ID Document Type 

1212 Calculation 

Document No. 

EC455-9559 

--c-----. ------ CoC Holder. . . . ofttie SSCto perform its,intende·d safety 

Revision 
No. Document Name 

0 One-Dimension Activation Calculation of the Components of the 
NAC-MPCVCC 

function, . • ' . 

;:T::LA=A=Q=u=e=st::io=n=#=l=R=e=vi::e:=w:._ _____ ;:T::LA=A=Q=u=e=st::io':n=ll=2=R=e:"::vi'::e::'w:._ _____ ;:T::'LA=A=Q=u'::e::st::io':n=ll3=R=e=vi::e::'w:._ ___ ~;:T::'LA=A=Q=u'::e::st::io=n=ll4=R=e=vi'::e::'w:.______ TLAA Question 115 Review 
Yes, this document involves systems, No, this document does not consider o, this document does not involve Yes, the analyses/design basis document Yes, the analysis/design basis document 
structures, and components (SSCs) the effects of aging on the ITS SSC. time-limited assumptions defined by was determined to be relevant in involves conclusions or provides a basis 
important to safety (ITS) within the the current operating term. making a safety determination by the of conclusions related to the capability 
scope of the CoC renewal. ~---~--~-----~ Coe Holder. of the SSC to perform its intended safety 

DBID 

1213.: 

::';;;/ ,,' 

·Document.Type 

Calculation · 

Docu~J~'t rilo .• 

ecilss:gs64 , ', 

'Revision 
"No. 

~------------~ 

{7\ ·'' ;' ,Document Name. 

B~ral Bl.!ster l~ve~tigati,,or; T~F~~ical J~stifi~~Jionpf:~cale rvi~d;I ; 
Test Specimen··:, ·· ;;,, · , ., '· :· ,, 

Yes, the design document/analysis is 
contained or incorporated by reference 
in the design basis. 

;=T=LA=,A=,·=Q~u=e=st=io=n=lll='=R=ev=i=ew:::..:;_:'._.\·_:·''_:__, ;=·T=LA=A=· =Q~uf·~=st=·io=n=#=2=R=ev=i=e=w:.:.,"_:_ _ __..:._~', TLAA Ouestion;/13 Revlew ;\{!z;,,;,. . Tl.AA Qu~stjon ~4 Revi':;w TLAA'Question 116 Revie;., 
· Yes; this document,involves systems, o, this document does not consider 'No, this' document does not involve Yes, the analyses/design basis document Yes; the}nalysis/design,basis cl.ocument Yes, the design dcicumeilt/analysis is 
stru9tures, and componei:it~ (SSCs) · the effects ~faging on theITS SSC. . tirrie-lif!1ited asstimpiions defined by w~s cletetf!lin~9to be relevant/n • i~vqlv!'s'E"nduEipns'.or,provi~~!:flbasis co~tai~ed:or,inco/porate(! by ref~rence 
important to safety'(ITS)\vithin the . the curtent operating tenn: ,:, .. , ', making·a safety getermination by the · ofi:onclusions reiated fo·t~e ·capability' in the design basis. , .. 

_·. ~c~~e of the CoCrenewaJ.' ... - ,,,, ., ........... C.~ciC ...... H, .. o._laer. ..._c ... ..:J~~~!Jt~,t?:~~\{r:)tf:"~e-1~fi~)~f)ty. 

Tuesday, December 3, 2019 Page 141 of 168 



~~§k'~~~{,~'~;1 ,~~Xl,iY\2'.~;~t~:its 
AMP Review NOT Required 

DB ID Document Type 

1214 Calculation 

TLAA Question #1 Review 

Document No. 

NAC-OlQ-301 

Revision 
No. Document Name 

1 EPFM Evaluation of Acceptable Flaw Sizes 

Yes, this document involves systems, 
structures, and components (SSCs) 
important to safety (ITS) within the 
scope of the CoC renewal. 

TLAA Question #2 Review ;:T::'LA=A=Q=u=e=st=io=n=#3=R=e=vi::"e::w::_ ____ ~~T=L=A=A=Q~u=e=s=ti=o=n=#:::'4::::R::"e:::v:'::'ie:::w::_ ____ ~ ;:=========------ ========= 
No, this document does not consider .11:No, this document does not involve Yes, the analyses/design basis document Yes, the analysis/design basis document Yes, the design document/analysis is 
the effects of aging on the ITS SSC. time-I imited assumptions defined by was determined to be relevant in involves conclusions or provides a basis contained or incorporated by reference 

~th_e_c_u_r_re_n_t_o~p_e_ra_t_in~g~te_rm_. ___ ~ CmoaCkiHn
0

g
1
adesra.fety determination by the of conclusions related to the capability '--in_t_h_e_d_e_si_,,g'-n_b_a_si_s. _______ ~ 

AMP Review NOT Required 

DB ID Document Type 

1216 CoC 

Document No. 

455-APPROVAL 
AMEND 1 

'---------------' of the SSC to perform its intended safety 

Revision 
No. Document Name 

1 Safety Evaluation Report for the NAC Multi-Purpose Canister (NAC
MPC) System Certificate of Compliance No. 1025 Amendment No. 1 

function. 

;:T::'LA=A=Q=u=e=st=io=n:'::#::'l::::'::':Re=v=i=ew=-----~ ;:T::'LA=A=Q=u=e=st'::io=n:'::#::'2:'::'::'R:::ev::'i=e::'w:_ ___ ~ ;:T::'LA=A=Q=u=e=st=io=n=#:::3::'R::"e:::vi::"e::w::_ ____ ~ ~T=L=A=A=Q~u=e=s=ti=o=n=#:::4::::R=e=v=ie=w=------~ ;:T::'LA=A=Q=u=e=st:::io::n':=#::5:::R:::e::v·=,e:::w::_ ___ ~ TLAA Question #6 Review 
Yes, this document involves systems, No, this document does not consider 11,No, this document does not involve Yes, the analyses/design basis document Yes, the analysis/design basis document es, the design document/analysis is 
structures, and components (SSCs) the effects of al;ling on the ITS SSC. time-limited assumptions defined by was determined to be relevant in involves conclusions or provides a basis contained or incorporated by reference 
important to safety (ITS) within the the current operating term. making a safety determination by the of conclusions related to the capability in the design basis. 
scope of the CoC renewal. '-------'------"'-------'-----'lcoc Holder. NRC SER for MPC Coe of the SSC to perform its intended safety 

Amendment 1. function. NRC SER for MPC CoC 
~-------------~ mendment 1. 

~------------~ 

Tuesday, December 3, 2019 Page 142 of 168 

• • 



• • 
~Rfe~~~h:~nlN~~~7~~~Tf~~~: .·· 

AMP Revie'[II NOT Required 

DB ID Document Type 

1217 . Coe·· 

Document No. 

455.-APPROVAL 
AMEND 2 

Revision 
No. Document Name 

2 Safety Eva.luation·Report Docket No .. 72-1025 NAC-MPC Storage:• 
System Certificate of Compliance No.1025 Amendment No. 2 '"{ 

. . 

• 
·::T=lA=A=Q=u=e=~t=io:'n:±:#l==R=ev=i=ew::_.:.__:_:_:_:_: _ _, ,:'::TL=A==·A=Q=u=~s=t=fo=n=#=2=R=~"=i=ew:=__c;_ __ _:_:--, TLAA Question #3 Revi~w . ·::,, :TLAA Question #4 Review ·:.T::LA=A='=Q=·u=e=s=ti=o=ri=#=S=· R=e=v=ie=W=-·:_:_:__:_...:, TLAA Questio~~#6 Revie;:., 
Yes, this document involves systems, o;this document does not consider o, this document does not involve Yes, the analyses/design basis document i jYes, the analysis/design basis document es, the design:document/analysis is 
structures, .and components (SSCs) the.effects of aging on the,ITS SSC. time-limited assumgtions defined by, was de~ermined to be r.elevant in . :

11
1involves conclusi?ns or provides a basis contained or i~forporated by reference 

important to safety (ITS) ~ithin the. the current operating tenn. , making a.safety determination by the , lof conclusions related to the capability ;'n the:design b~sis.. . .•.. 
scope ofth~ CoCrenewal. · · Coe Holder. NRC SER for MPC Coe ' of the SSC to perform its intended safety 

----· ~~.~d,~~~~-~a~~~~~mg. ~Y~M~1~ .• --~~;~~:;~%~~RP~~C;n;g~~~P:c:'··~-- .. 

AMP Review NOT Required 

DB ID Document Type 

1218 Coe 

Document No. 

4SS-APPROVAL 
AMEND 3 

Revision 

No. Document Name 

3 Safety Evaluation Report for the NAC-MPC Storage System 
Certificate of Compliance No. 1025, Amendment 3 

;:.T::LA=A=Q=u=e=st::i::on=:#::l::R'::e:'::vi'::e:':w:_ ____ ;=T::LA=A=Q=u=e=st=io:'n:'::#:::2":::':'R::ev::'i::e:':'w:_ ____ ;=T::LA=A=Q=u=e=st::io::n=:#3:::':'R::e:'::vi'::e:':w:_ ____ ;.T::LA:::A:::::'.Q:'.u'.'.'e::st::io::n".:::#4:'.::':R::e:'.:vi=e:'.:w':_ ____ ~ TLAA Question #5 Review 
Yes, this document involves systems, No, this document does not consider I No, this document does not involve Yes, the analyses/design basis document Yes, the analysis/design basis document 
structures, and components (SSCs) the effects of aging on the ITS SSC. time-limited assumptions defined by was determined to be relevant in involves conclusions or provides a basis 

Yes, the design document/analysis is 
contained or incorporated by reference 

important to safety (ITS) within the the current operating term. making a safety determination by the of conclusions related to the capability 
scope of the CoC renewal. ~---~--~-----~ Coe Holder. NRC SER for MPC Coe of the SSC to perform its intended safety 

in the design basis. 

Amendment 3. function. NRC SER for MPC CoC 

Revision 
. ,DB ID .. ,DocumentType :.:; Document No:. NQ.•·i _Document ~ame , 

1219 455'.APPROVAL 4 Safety Evaluation Report for the NAC'.MPC Storage System 
AMEND 4 Certificate.of Compliance Nci. 1025, Amendment 4 "', •., 

;,.T':LAA=:::Q'::u'::e::st::io:'n::#:::1::::R::ev::'i::ew:=_· ___ :_~ TLAA Question #2 Review TLAA Question-~3 Review ,<:>[,,< TL~to~~silon #4 R·~~~',,.., Tl.AA Question #5 Reilie_;, TLAA Question #6 Review 

Coe 

Yes., this documep.( involves sysfe,lps, 
sfructures, imd·components (SSCsf . 
impprtant to safety (ITS) )Vithin_ the . 
sco e.offlie CoC.-renewaJ:'. ·· 

No;this d<>~ument does not consider No, this.document goes not involve,;, Yes,tp,e analyses/d~sign basi.~. d_<>~ument, es, tPe anal','.fis/ciesigr\.basis dqcument1 · Yes, th~ designdocument/an~ly~is is 
the effect~'ot:aging on the ITS SSC'.1 tim;-limiteg assumptions ·atrlned bf:' wasileterm

0

ined to be relevant in· • . J. invoi~et co~~l<lsi9ns or provides a basis ' contain~d or inco(porat~d by reference . 
the current operating term. · , ... making a saf~!Y determination by the _: ! of coociusions\elated to,the capability_ .· in the.design basis, · 

. : _;J;:;,{ /:oC.~?lcler,,;tl~fS§R .{o~ app{~~fi,\Q.t, .. 'J,l, qt th7tSSl=\e,f~J.forrp}\~i~ter.~~d safety1 . 
.. .. MPC;Co!= amendment 4.. • · · ~ unction. NRC SER for approval ~fMPC 

. CoC amendment 4, . 
,.,_ - --·-· -~- ·- ..•.•. ..,, ,,. --~''" "' '~-·•'"'--· --· ·~, ....... -~-

Tuesday, December 3, 2019 Page 143 of 168 

1 



AMP Review NOT Required 

DB ID Document Type 

1220 CoC 

Document No. 

455-APPROVAL 
AMEND 5 

Revision 
No. Document Name 

5 Safety Evaluation Report for the NAC-MPC Storage System 
Certificate of Compliance No. 1025, Amendment 5 

:':-T=LA=A=Q~u=e=st=io=n=#l=R=ev"::'i::ew=------.. =TL=A=A=Q=u=es::'t::'io::'n':#:'2::'::'R::ev"::'i::ew=---- ___ :':-T=LA=A=Q~u=e=st=io":n':'::::#':3:=R'::'e:":vi=e=w=------ TLAA Question #4 Review 
Yes, this document involves systems, No, this document does not consider I No, this document does not involve Yes, the analyses/design basis document 
structures, and components (SSCs) the effects of aging on the ITS SSC. time-limited assumptions defined by was determined to be relevant in 
important to safety (ITS) within the the current operating term. making a safety determination by the 

Yes, the analysis/design basis document 
involves conclusions or provides a basis 
of conclusions related to the capability 
of the SSC to perform its intended safety 
function. NRC SER for MPC CoC 

Yes, the design document/analysis i:J 
contained or incorporated by reference 
in the design basis. 

scope of the CoC renewal. CoC Holder. NRC SER for MPC CoC 
Amendment 5. 

Revision 
,Document Type :,\, ... Document No.. . .•·· 

0
No. . 

CoC 452APPR~VAL ·., \;i.: 6 

,\f 'r,_,;,, __ ' ,• 

. Saf~ty Evah;ation Report forthe NAC-/vjPC Stdrage _System 
.AMEND 6 .Certificate of Compliance No.1025, Amendment6 

:,'. "f ;:,Hf:' ,' ",,,--::]{ "\,.,, \.~X'*<'.;\,\'.:,f\ ·, ··;~»\i 0·, '.: ).;:5-·.'. ·':S\t::Jf°', , .;:;.,./~;> >\,:~\;'.(:4.~·1 

· TLA'A Question 112 Review ·:.. · : ;:T::LA::A;::·=Q~u=e=st=io':n':'::::#3=R=e:;:vi:::e::w:..·_£_:_:__· _ _£~;:=~=========.:_2::c:c:.:__:1; 
Yes, this document involves systems, . o;this doc,ument 9oes noJqopsid~-0 · Np, this dofum.ent.,dg~s,nci(!.qyplv_ef:, YeI}~-~ .. anal\i~~s/d.esign,basis,itocu'.11~nJ 11Yes, ~if~~-n~lysI~/~~sign:~~~is ~os~riient,: .. ;:~! t_~§.~esig~~o~~~e,~j(analysis_i~ .. 

' structures, and components (SSCs f . he 'effects of aging on thefts•·ssc./"'°. ti1i). e:_,.·\imitea._·.assump{[on~•-.<i~.D!)'&d by{ 1~s1
.od'e. t_erpiin~_:sJ.ito ber•e-.}ev~nt1lifc··-\1( \;·;. 1 i.nvolv~_'s.'c'ortcl_¥irons: or_·).p1.ovide_s;.a'. ?a_._sis/. 'contaiped.or msorporated. by reference 

importan't to safety(lTS)\vithiri the the current operating,tenn.' ,..::_,, . 1 making a safety detern:iination qy;.the •,: qf, ~on~lusion·fr~lated to tJ1e c~p~bility . in the:design ba~is, 
st;ope ot;!he CoC;renewa)/".,. . • . ?ff' :11.J,· :. ;{(1.,~. ·//!~: (:o~ ~old~r. ~CSE~_t~rfY1P([~r:iil:Jli ?!,tre_;;iscto}if!9[";ifs i~~ery_qedf~~l:o;!L'---:i:-'-c--"-:--;,-:~----~-:---' 

AMP Review NOT Required 

DB ID Document Type 

1222 CoC 

Document No. 

72-1025 

· •.•\ ·. , , ""·. ·, ·\•{\•. Amendmenf6 addirig ~.CBWl:hi\esign: >''h. unctiC!.!:L' N RC 51;R fot,t\'lPC;.coe,;,~:.·v. ·1 .·, 

...;.;,-............ , .• .:. ...... /;;; I • J,:;;:: - . ~--· ··;:._ . ~;,. __ ·'..·\ -~e~d_ni.:nt~adding LACB'NR~e5.~i:n: • 

Revision 
No. Document Name 

0 Certificate of Compliance for Spent Fuel Storage Casks for the NAC
MPC 

;.T:":LA=A=Q=u=e=st=io=n=#l=R=ev"::'i=:e:"w:__ ____ ,;'.:T":LA:::A::'.:::Q:"u:"e":st=io=n:::#":2::::::::R:::ev=i=ew:::::_ _____ ;.T:=LA:"A::'.:::Q:"u:"e:::st:::io:::n::::::#3::::::R:"e:::vi=e=w=--~-~~ ;.T:::LA::'.A::'.:::Q'.:'u::'.e:::st=io:::n::::::#:::4:::R::e:::v·=,e=w=------~ ;.T:=LA:::A::'.:::Q'.:'u':e:::st=io:=n::::::#:::5:::R::e:::vi::e:::w:__ ____ TLAA Question #6 Review 
Yes, this document involves systems, No, this document does not consider 11:No, this document does not involve Yes, the analyses/design basis document Yes, the analysis/design basis document Yes, the design document/analysis is 
structures, and components (SSCs) the effects of aging on the ITS SSC. time-limited assumptions defined by was determined to be relevant in involves conclusions or provides a basis contained or incorporated by reference 
important to safety (ITS) within the ~th_e_c_u_rr_e_n_t_o~p_e_ra_t_in~g~te_rm_. ___ ~ making a safety determination by the of conclusions related to the capability in the design basis. 
scope of the CoC renewal. Coe Holder. Original issue of NRC CoC of the SSC to perform its intended safety 

Tuesday, December 3, 2019 

• 

~fo_r_M_P_C_S~ys_t_e_m_. --------~ function. Original issue of NRC Coe for 
MPC System. 

• • 
Page 144 of 168 



• 
"~, 

DB ID, Document-Type D6cument No. 

·1223 CoCi 72-1025 AMEND 1 

•,·Revision. 
No. .. 

,1 

• 
Document Name 

: ,, s - ,: ' ">, : ~ /',' ~ 

Certificate of Compliance for the Spent'Fuel Storage Casks forthe. 
NAC-MPC . . . • •. ' 

• 
-~T=LA=·A='=Q=u=·e=st=i=cin='=#=l'=R=e=vi'::e:'w:.'.:,;.:c_>"_· _ _:_ _ _,··~~=LA=A=··=d='u=·~=·t=io=·n=#2=R=;=~i=e=w':__:_ _ __'.'.__,~T=L=AA=·=Q=u=e=s=ti=o=~·=#=3=R=e=v=i~=·w=-· --'--:---~::.T::LAA::'.·,·::'.· ::'.Q::'.u:::e=st=io::·n=·-'=#4=··~::R::e:::vi=e=W=--'=-----_:_- :.T=LA::'.A::'.::'.Q:'.u=·i?=s=ti=o=n=#:::5::•~=·~=v=ie=w=-·-· ._.,_._"":..·_· _..::_, TLiA Que;tion #6 Revie;,., 
Yes, this document involves systems, f · o, thi,s d~~ument does not c_onsider .0, _this document does not _involve," Ye~,the ar'alyses/design basis d~c_umerit es;the a~aiysis/design basis document IYes,the design document/analysi.s is . 
structures,'and components'(SSCs) the·effects of aging on the ITS SSC. time'-limited a!\sumptions defined by ;_.,as'.c!et~iminedto be relevant in' •· . •. involves'co~ctli'sions or pt6vides a bitsif ccintaineli,r incorp~rate'cl liy ref{rence 
important to safety (ITS) within the the current operating term. · making a safety determi~ation by the ,, of i:~nclusions related to the capability. , in the design basis, . , 

. scope of thfCoC renewal. C~,C Holder, N RC. Co~ 1025 Amen'dm~nt . of the SSCto perf,o,rm its'intended safety 
1 fo,r MPt: Addition of YR DFCs. function. N'Rc CoC 1025 Amendment 1 
~~-c---~~------~. for MPC.},ddition of YR QFCs. ,t 

AMP Review NOT Required 
Revision 

DB ID Document Type No. Document Name 

1224 Coe 

Document No. 

72-1025 AMEND 2 2 Certificate of Compliance for Spent Fuel Storage Casks for the NAC
MPC 

;_T::LA::'.A::'.::'.Q::'.u':"e':st::i:::on=#:::l::R':':e:::vi=e::w:_ ___ ~;::T=LA::"A::::::'Q::u::'e':st::io':n:::#::'2:::::R:":ev:::i::'e::w:_ ___ ~;::T:':LA::'.A:::::::Q=u=e=st::io':n::'::::#3=R=e=vi=e=w=-----~rT-LA_A_Q_u_e_st_io_n_#4_R_e_vi_e_w _____ ~ TLAA Question #5 Review 
Yes, this document involves systems, No, this document does not consider I No, this document does not involve Yes, the analyses/design basis document es, the analysis/design basis document 
structures, and components (SSCs) the effects of aging on the ITS SSC. time-limited assumptions defined by was determined to be relevant in involves conclusions or provides a basis 
important to safety (ITS) within the the current operating term. making a safety determination by the of conclusions related to the capability 
scope of the CoC renewal. Coe Holder. NRC Coe 1025 Amendment of the SSC to perform its intended safety 

2 adding CY-MPC. function. NRC Coe 1025 Amendment 2 
~-~-----------~ adding CY-MPC. 

AMPReyiew NOT.Requ_ireci. ' v~ y ,- • ';',' 

,, -'' ',t::,y\'\<7~Sf < ,' ~ R(!vJsio~,' 
' DB ID. Document Type Document No. ·.No. Document Name . .. · .. · 

1225 c'ac ' .• ~.,, •• \ •· . /'. ",;:, ,,;: / .--\ii",;,\/}:\' -~ __ :· -. "{' ' '' ,,' 
Cer,t1f1cate·of Comphance.for.Spent-Fue1Storage Casks·for the NAC-M~ . ~ ' • , . . . 

'::.T=LA=·A=Q":'u=· e=s=tl=o=n=#=l=R=e=vi=e=w:_ _ _::_'---,;::T=LA=A="=Q=u=~=st':':io="=· =#2=R=ev=i=e=w=-· _:_ _ __:_~· TL.AA Q~e~tioh
0

#3·Re~few' 
Yes, this dol:ument involves systems, o, this.document does.not con~ider No, this \:locument does not,in.yolve 

.: structures; a'nd componeiits(SSCs) the effects of aging on theYrs SSC. ' iime-!ihi'itedass'utnp\ions defineifby 
impm:tant to,sa.fety(ITS) within the the current operating'tenn. ,. , . · 
scopeoftheCoCr'eriewal:. i\it•::· :>··.:,.-,,. :;;;··.;:,.< 

Tuesday, December 3, 2019 

Yes,the apalys~s/designbasis doc~ment Yes; the a~alysis/design b'asls,df.~~ment 
was determinea to be ~eieva~t'in. ,J.: 'inv'.olves coh'clusions or•trovid~~·~'basi!i 
making~ ~afety determinatio~ by the • . of conclus(b~s rel~ted t9tne catiabilitv:: 
(o'cl:lolde~. CoCAmendment!i:" . ' of th"e ssi::fo· perforinits intehd.~d Spfety 

unction. ·Coe Amendment 3. . 

TLAA Question #6 Review 

Yes, the design document/analysis is 
contained or incorporated by reference 
in the design basis. 

Yesft,he design document/analysi~ is 
coht~inea'cl} inco/porated .by reference 
in th_e design basis: 

Page 145 of 168 



AMP Review NOT Required 

DB ID Document Type 

1226 Coe 

Document No. 

72-1025 AMEND 4 

Revision 

No. Document Name 

4 Certificate of Compliance for Spent Fuel Storage Casks for the NAC
MPC 

=T=LA:::A:::::::Q'.:::u:::e:::st:::io=n=#l=R=ev:':'i:::ew=--------, ;=T=LA:::A:::::::Q':'u:::e:::st=io=:n:::#:::2::::::::R:::ev:':'i:::e:':'w:__ ___ ~ ;.T::LA:::A:::::::Q'.:::u:'e'::st=i=on=#=3=R=e=v·=,e:::w::_ _____ ~T:::L:::A:::A'::Q".'u=:'e:"s:::ti=o=n:::#:::4:::R:::e:::v:':'ie=w=-------~ ;.T::LA:::A:::::::Q'.:::u:'e'::st=i=on=#=S:::R:::e:::v:'ie:::w::______ TLAA Question #6 Review 
Yes, this document involves systems, No, this document does not consider I No, this document does not involve Yes, the analyses/design basis document Yes, the analysis/design basis document Yes, the design document/analysis is I 
structures, and components (SSCs) the effects of aging on the ITS SSC. time-limited assumptions defined by was determined to be relevant in involves conclusions or provides a basis contained or incorporated by reference 
important to safety ([TS) within the the current operating term. making a safety determination by the of conclusions related to the capability in the design basis. ______ _ 
scope of the CoC renewal. ~---~--~------~ 1CoC Holder. MPC CoC Amendment 4. perform its intended safety 

MPC CoC Amendment 4. 

AMP Review NOT Required 
Revision 

DB ID Document Type Document No. No. · Document Name 

1227, coc , 72.-1025 AMEND 5 5 Certificate of,Compli~nc'eJor Spent Fuel Stora&e.s~sks for the Nf\"C:· 
·MPC ' 

;:T::LA:::A::::Q':"u::e:::st'::io":'n:'::#:::'1::· ':::Re=v=i=ew'::_ _ _::_ _ _::_~ ;:T::LA:'· A=Q':"u::e:::st'::io::n:'::#:::2:::·=R=ev:::i::e:::w:__ _ _::__~ TLAA' Questidn #3 RevieJ · · · ·''y, TLAA.O~estfon #4 R~vlew .Y ;TLAA Cluestion #5 R~view 

Yes, this document involves,systems, No~'this.document does notcopsider No, this docume11,tdoes 11,ot involye.; Yes, tte ana]yses/diasign 6a1js doc~ment1·· Yes, the analysi~/design b~sis document es, the design document/analysis is 
structures, and components (SSCs), the effects of aging 011 the ITS SSC. time,:Jimjted assmnptio11,fdefjnj9 by'$ was'determ.Jnedt9 ~~ relevant,in ;; - '·'. '. involvesltond,~;ions,'br pro~ides a b~sis · ic:ontained or i~corp'oiated by reference 
important to safety (IT:S) within the . the current operating tenn. · . making a safety det.ermination by tl)e • of conclusions related, to the capability , .~in_t_h_e_d_e_si=g_n_b_as_is_·-------~ 
sco e of;the CoC renewal. , ., ', . ', ;J;;;,CoCJfolder.,MPC.CoG Ame11a.ment;s: .. ,, 9f th~,ssctciperforrpits il)~ended ~afety 

·--... , .... --·-·--.... _,, .... ·~--- ... __ _ __ . _,, ___ , .... 'c .... ,,,;;, ____ . ·--.. -----.. ~ unction. MPCCoC Amendments:.;, 

AMP Review NOT Required 

DB ID Document Type 

1228 Coe 

Document No. 

72-1025 AMEND 6 

Revision 
No. Document Name 

6 Certificate of Compliance for Spent Fuel Storage Casks for the NAC
MPC 

;:T::LA:::A::::Q':"u::e:::st=io":'n:'::#:::'l::':::Re=v':i:'.:ew'::_ ____ ~ ;:T::LA:'A::=Q':"u:':e:::st'::io::n:'::#:::2::::'::R::ev:'::i::e:::w:__ ___ ~ :::T::LA:::A:::::::Q'.:::u:::e"':st"::io:::n:::=#":3:::R:::e:::vi:::e:::w':_ ____ ~ ~T:::L'.::A:::A'::Q".:u".'.e:'s:::ti"':o:':'n:::#:::4:::R:'::'e:::v:':'ie"::w'.:_ ____ ~ ;:T::LA='A=Q~u=e=st::io":n:::::#::5::R::e:::vi=e::w':_ ___ ~ TLAA Question #6 Review 
Yes, this document involves systems, No, this document does not consider I/No, this document does not involve Yes, the analyses/design basis document Yes, the analysis/design basis document Yes, the design document/analysis is 
structures, and components (SSCs) the effects of aging on the ITS SSC time-limited assumptions defined by was determined to be relevant in involves conclusions or provides a basis contained or incorporated by reference 
important to safety ([TS} within the ~th_e_c_u_r~re_n_t_o~p_e_ra_t_in~g~te_rm_. ____ ~ ,making a safety determination by the of conclusions related to the capability in the design basis. 
scope of the CoC renewal. Coe Holder. MPC Coe Amendment 6 to of the SSC to perform its intended safety 

add LACBWR-MPC. function. MPC CoCAmendment 6to ~-------------~ 
add LACBWR-MPC. 

Tuesday, December 3, 2019 Page 146 of 168 

• • • 



• • • 
Revisio-n"" 
No. Documeiit Name 

Drawing 414-860 · '.6 AssemblfTran~fer Cask (TF~) CY,MP,C; 

TLAA Question #rnevi~w. ,;TLAA Question #2 Review TLAA Quest.ion.#3 Review. TL~ Q~estion #4:Review ;::T::LA:i!}::.t:Q'.:'.· ut:":;t~~::io:::n::· .:;:#;::5:::R::::e:::v:;:iE:::W::....c..:::.-±~c__:._,_;,-; TLAA Question #6 Review 

Yes,'..this documendnvolves systems, No, this document does not consider No, this,docuinent does not involve Yes, the ~nalyses/desigri basis document Yes; the alialysis/design basis document Yes;Jhe design document/analysis is 
structures, and cmnponents (SSCs). he effects ofaging on the ITS SSC. . time-limhed assumptions.defined by. · was determined to .be relevant in involves co.ndusie·ns or provides a basis . contained. W in.co.rporated by reference 
irnp<)rtant to safety (ITS) witl1i~ '.tiie .' '~ . . . . '. ' : ' · . ' the current'operating:term 'of twenty ~;king a'safety determi~aiiiln by the of ~onclusioris related{~ the capability in.th'e· design basis;· ' 

• scope of the CoC renewal. ~20) years. · CoC Hold~r. of the SSC to perform its intended safety 
~~~--~-===---..,.-~~---'c--'c-'c-=~-_,..--~ function.'<· · 

AMP Review NOT Required 
Revision 

DB ID Document Type No. Document Name 

94 Drawing 

Document No. 

414-861 8 Weldment Structure, Vertical Concrete Cask (VCC), CY-MPC 

TLAA Question #1 Review TLAA Question #2 Review TLAA Question #3 Review 

Yes, this document involves systems, No, this document does not consider No, this document does not involve 
structures, and components (SSCs) the effects of aging on the ITS SSC. time-limited assumptions defined by 
important to safety (ITS) within the the current operating term of twenty 
scope of the CoC renewal. (20) years. 

cc DB .ID... Document Type ")',·;: 
-;,"" 

95 ':· Dra,wing 
;f 

4i4-862 
D~c.~me~~Nam7~ . < •·.··. . t . , , ; , 

5 Lo~ded Ve<1ical Concrete CaskJ~CC) C~~MPC;; ,, ,. 
, ,, , .. -"" -·r, 1-'"s " ,\,)v{)s~>;,i?,i 

TLAA'auestiiln #1 Revieit.: .. ·•··· '.ftAAOu:estio~ #3 Revi'ew 

TLAA Question #4 Review 

Yes, the analyses/design basis document 
was determined to be relevant in 
making a safety determination by the 
Coe Holder. 

·'""'===-======---~ 

Yes, the analysis/design basis document 
involves conclusions or provides a basis 
of conclusions related to the capability 
of the SSC to perform its intended safety 
function. 

Yes, the design document/analysis is 
contained or incorporated by reference 
in the design basis. 

Yes,,this docum~11t involy~s sys,ttll'[IS, ' O, this' docyrnent does not i.1.1y?IY~ 'Yes,,,the.~,ialys.J.~L~is.ig,n'},asi~ 1si.~U!l)ellt e~. the des!gn d(),~~ment(ar,alvs(~ is . 
structures, and coinponenfa (SSCs) • time~lirnited a~siunptio~; 'defi~edby involves·conclusions or provides•a basis' contained'or incorporated by reference~ 

· importantto safety (ITS) within the '------"'--"'----'-----'-~. i the cun:ent operating term .of twenty of concl,usicins related to the capabiiit/ ~n the design basis. ------· _· _ 
. scopeofthe•CoCfenewal.: (2b) ears> ···.• :t, '· :·, • <· of'!he ss(io perfo,rm [ts:fr,tende,~.~~ti;ity. ·1 

~~·'------c--~--c-...,...~~~ -~-~,--~---~~~~~"--' function. ' · 

AMP Review NOT Required 
Revision 

DB ID Document Type 

96 Drawing 

Document No. 

414-863 

No. Document Name 

4 Lid, Vertical Concrete Cask (VCC) CY-MPC 

TLAA Question #1 Review TLAA Question #2 Review TLAA Question #3 Review 

Yes, this document involves systems, No, th is document does not consider No, this document does not involve 
structures, and components (SSCs) the effects of aging on the ITS SSC. time-I imited assumptions defined by 
important to safety (ITS) within the the current operating term of twenty 
~ope of the CoC renewal. (20) years. 

Tuesday, December 3, 2019 

TLAA Question #4 Review 

Yes, the analyses/design basis document 
was determined to be relevant in 
making a safety determination by the 
Coe Holder. 

;:T::LA:::A:::::::::Q:u:::e:::st::io:::n:::::#:::5:::R=e::v:::ie::w::....c_____ TLAA Question #6 Review 
Yes, the analysis/design basis document Yes, the design document/analysis is 
involves conclusions or provides a basis contained or incorporated by reference 
of conclusions related to the capability in the design basis. 
of the SSC to perform its intended safety 
function. 

Page 147 of 168 



(~a~~;{?es1jgn i~Ps~1:1~~ts"§}~;,vi~~·'.i~e\aJJ}~•>1~lt)~·:·:~?:~i. 
.L\MP _Review NOT RE?quirnd 
{ -: •'/•'.' ' ';!,f:,· tt" 

DB ID ·. Document Type 

97. 
,,,' 

• Drawing. 

... Document No. 

'. 414:864 

·" ,·. -. ~-< , 

-. ReVision-' ' 
· No. 

3 :ShielcLPlug:Vertical Concrete Cask (VCC)CY-'M'Pc< 

• ·TLAA Question Ill Review 
> ::--;. ' • ; 

:TLAAQuestion #2 Review ,\ ,:TLAA Quesiion #3 Review' ' •· :¥· TLAid~~stion'~4 ~evi~v'i', , TLAA ou\!stio~ #5 ~~~iew .', ';,-;.TLAA Q.;esticin 116 Re~iew 1' .. 
Yes, this document involves'systems, 
sJructures; and components (SSCs); 
important to safety (ITS) within the · 
sco e of the CpC renewal. 

No, Jhis docum.ent does 11ot cons.ider No'.Jhis documen.t does n?tinvolve : Yes, the.analyses/design basis do.c~ment·1·: es, the anaJysis/de~ign bas.is docu.ment :I es, the design.docu·ment/an~lysis)s. 
the eff~.!5~~3~iEi,gn ·t~JTS .§~f~ iime-)imited assµ1nptions,:deiineil by:; was c!~t!!rhlined tolbe relmnt in' · ': v 0 inl(olves.con·~!~siciris;or provi,iJes ~'b)lsis · cOntai11ed or.!ncorpor~tel:! by refer'ence 

. . . the current operating tehn of twenty. making a safety determination by the t of cpnclusions relate'd to t!,e'capability .lin'the design basis. ' ' 
.~. (20):years::, :,: . CoCHolder.·1, . .'.of.th~;S$F.io,perform i.ts iriferideds~fety 

furiCtion. ' · ·,\"' ;; · '· · 

AMP Review NOT Required 
Revision 

DB ID Document Type Document No. 

414-866 

No. Document Name 

98 Drawing 5 Reinforcing Bar and Concrete Placement Vertical Concrete Cask 
(VCC) CY-MPC 

;T::::LA=A=Q=u=e=st::io:::n:'.:::#l=R=ev=i=ew=------, ;:T::'LA::A:::::::Q'.:u':e::st::io::n:::':':#2=R=e=vi':e"'w':_ ____ ~ ~T:'L:::A:::A':::'Q::'u:'e'::s::ti=o=n:':#""3::::R:::'e'::'v::ie=w=------~ ;:T:':LA':A:::::Q':u'::e::st':io':n::::::#4:::::R::e:::vi'::e::w':_ ____ ~ TLAA Question #5 Review 
Yes, this document involves systems, No, this document does not consider No, this document does not involve Yes, the analyses/design basis document Yes, the analysis/design basis document 
structures, and components (SSCs) the effects of aging on the ITS SSC. time-I imited assumptions defined by was determined to be relevant in involves conclusions or provides a basis 
important to safety (ITS) within the the current operating term of twenty making a safety determination by the of conclusions related to the capability 
scope of the CoC renewal. ~(2_0~)~y~e_a_rs_. _________ __, Coe Holder. of the SSC to perform its intended safety 

AMP,Revi~r ~gT R~~~i~~A··'' ... '." .,.:····-~ 
,DB ID • Document T~8e 

9~ " Dr~w)ryg " '1'. 414-870 •. 

TLAA Question #1 Review ·.•TLAA Que~tion #~Review:" ';:,v. '\;~7_ 
Yes, th.is docur11ent involves systems, 6,,this doc·ument does;nqt con·sider' 

. structures, and,con:1p6nents (SSCs) ;., the:effects.of aging on the·ITS.'.SSC.'.' 

function. 

No;·thi.s doc:uinent·doe(not involve::, es, tpe analyses/design basis document es, t!)e analysis/design basis document 
time:limi(ed assurnpticins defined.by was•d~termioed to be relevant in;• ,,, ' '; ,nvolv~s conclusions"or,provides a basis 
the current operating tefm oftWenty ;· making a safety determination b/the 1',of c~nclusions rel;t'fti to ttie cap!'bility 

--· "·~· -· ·- __ ,,. -

Yes, the design document/analysis is 
contained or incorporated by reference 
in the design basis. 

" ' ' . 

important tci safety (ITS) witl)in ihe· 
scopv ~f the c?c renewal. - --- '.J (20),y,ears: . ,•;..'.,,. · ;·c. . .:.r:'., ,, ;;; CpCHolder,,f;\; ,/?..) ' , l,ofthe'SSC to perform Its intended safety 

_ ... ::~-,-;~,--,-7::~~\~~~.,', ,\~.~ , _, ~:-, _ ·'.i,' ·- -"-~;,· ~,_· :: ;;'.,_. ~f,w"'~=· n="ct=i"'o=n=. ==~·=--""·=~:=~=-:=.~=~~,,,:=-==="""'--------··=·-'--·-~··"-··"''·-
AMP Review NOT Required 

Revision 
DB ID Document Type 

100 Drawing 

Document No. 

414-871 

No. Document Name 

6 Details, Canister CY-MPC 

TLAA Question #1 Review TLAA Question #2 Review TLAA Question #3 Review 

Yes, this document involves systems, No, this document does not consider No, this document does not involve 
structures, and components (SSCs) the effects of aging on the ITS SSC. time-limited assumptions defined by 
important to safety (ITS) within the the current operating term of twenty 
scope of the CoC renewal. (20) years. 

Tuesday, December 3, 2019 

TLAA Question #4 Review 

Yes, the analyses/design basis document 
was determined to be relevant in 
making a safety determination by the 
Coe Holder. 

• • 

TLAA Question #5 Review 

Yes, the analysis/design basis document 
involves conclusions or provides a basis 
of conclusions related to the capability 
of the SSC to perform its intended safety 
~unction. 

TLAA Question #6 Review 

Yes, the design document/analysis is 
contained or incorporated by reference 
in the design basis. 

Page 148 of 168 

• 



• • • 
Revision' 
'No. · Document Name 

101 ·Drawing· '414,872 • '6 
¥ . --

Assembly, Transportabie Stor~ge Canister-(TSC), CY-rv\PC . 

·;:T::LA:':, A:::=9~.u=e::st::io::n::::#::1:::::::R::ev=·i=ew':::::_'';i_=..i.c.-'-..'...',,T=l=A=A=Q=u=es=t=io:::ni:, #:::2::::R::e::v::i::ew::::_· .--.--'-_:_-~;:T::LA=A=O~u=e=st::,io':~t':-,::#3::::R::e:::vi=·~=w~. ·:::.-•..c.:.:::__.:__:_':...::._~ ;:T::f:'A:'A:::Q~u=e=s=ti::o:::n::#:z4::R:::e'::v::ie'::w:__;i__:_~...; ;::T~LA=A=Q~u:fe::s::ti::on::::#::5:':R::e::v'fie:fw:_=....i.=_:_~ . TLAA Ou_estion #6 Review. 
Yes,.this document involves systems, !No, this document does not consider No, this document does not involve Ye.s, the analyses/design basis document es, the analysis/design basis document es;the design document/analysis is 

. strnctur~.s_, avd components (SSC::s) ~he effects of.aging on the ITS SSC. _ time-limited assumi:ztions defined by w?~. d~~f\rl)1ineq
1
to be relev~nt)D. /. involves conclusions or provides a basis'. contained ~.r inc9rporated by reJerence,: 

'· important'to:safety (ITS) witl1irl the . ' the current operating tehn of twenty' ' making a safety determinatiOQ by the of t~nclusio~~ (elated tb the capability' in the design bask: . \. . • 
• scope of the CoC renewal. ~(2_,.0~)~y,__e_a_r_s·~~--'-"--~~~~~· ·~_C_o,,,C.,,H_o_l

7
de,--r_,,.~---~,--,--c---,.,,--~ ~i~:t~oS;\~~-perf?~m itSiQtended safeW 

AMP Review NOT Required 

DB ID Document Type 

102 Drawing 

Document No. 

414-873 

Revision 
No. Document Name 

2 Drain Tube Assembly, CY-MPC 

.~T:::LA=A=O~u=e=st=io::n:::":#::1 :':'R::e::vi=e=w'------~ ;:T:::LA=A=O~u=e=st'::io=n=#2=R=e=vi::e:"w' ______ ~T=L=A=A=O~u=e=s=ti"'o:'::'n:':#::3::::R::'e':v::'ie':w:_ ____ ~ TLAA Question #4 Review 
No, this document does not involve No, this document does not consider No, this document does not involve No, the analyses/design basis document 
SSCs ITS within the scope of CoC the effects of aging on the ITS SSC. time-limited assumptions defined by was determined to not be relevant in 
renewal. the current operating term of twenty making a safety determination by the 

~(2_0~)~y~e_a_rs_. _________ _, Coe Holder. 

D~c:umentTyp~ Documeri~ ~a"?~·: .. 

Drawing O SHl_fyl, Canister CY,MPC 

;::::::::::::=:::'.:'::==:'.:::::'.:=:=:_=-.:::_-,· ;'.:T:':LA::::A:::::::'q=i,::.e::st::io:'n:::• ::#2::. :':'R::Jv::\:".e::w'__.:::_ ___ ~'·;'.:/::~:':A:::::::Q=u::e::st::io:'·~:::'1::l;:':·:'::'R::ev:'::• i::e:'::'w'__::.::. _ __:_:..:_,·. r&o. O~d;~]~~ ~;l,Revi~tt~~· , 
o, this document does not inv~Jve o, thifdocument does noti'lv(}l_ve 

-:' SSCs ITS within the scope of CoC . time-lifuited !ss~rnptfoiis defiri~'d b~' 
,~---~~~~----~-~ t.he current,ore,riting fenn.:Qf:;wi[!ty' 

Y.L·---~----'-•------·-c'-c-'--~-·--...··--' (20) ye11.rs. "· "· · · · 

AMP Review NOT Required 

DB ID Document Type 

104 Drawing 

Document No. 

414-875 

Revision 
No. Document Name 

O Spacer Shim, Canister, CY-MPC 

m"aking a safety'deterrrii'nation-by the,; .. 
(dC-Hold:~f,i(:0 ,r:-: .· , ~··;;., ';,vt/}::; .~·;;;:: 

TLAA Question #5 Review 

Yes, the analysis/design basis document 
involves conclusions or provides a basis 
of conclusions related to the capability 
of the SSC to perform its intended safety 
function. 

N.~!lh~ -~~l/YS!!~{~rs,ig~J~sl~,.~(}C~.meht: 
does·not involve or provide a basis for 
co~clusions r~lated to the capability of 
h~SC,toperform its i~te~ded~~fety·, 

function, . i. · · · 

Yes, the design document/analysis is 
contained or incorporated by reference 
in the design basis. 

e~;the d~Jign de>.c~n,ien_tf,a,.~.~lvs!.~ )s 
contained or incorporated by reference· 
in the design basis. - : -------

, ';",,{;'::' ,-, ' / 

;':.T:'LA=A=Q~u=e::st=io::n::::#::1:::::::R::ev"::'i:::ew=-----~ ;:T::LA=A=Q~u"'e::st::io::n::::#::2:::::::R:::ev"::'i::e:::w:_ ___ ~ ;'.:T=LA=A=Q=u=e=st::io=n=#3=R:::e::::vi:::e::w:_ ___ ~ ;:::T:::LA=A=Q=u=e=st::io=n=#4:::::::R:::e::::vi'.:'.e::::w:_ _____ ;:.T:::LA::::A::::::'.Q::u'.:'.e:::s::ti::o'::'.n::#:::5::':R'.:'.e::':v'.:'.ie::::w:_ ____ ~ TLAA Question #6 Review 
No, this document does not involve No, this document does not consider No, this document does not involve No, the analyses/design basis document No, the analyses/design basis document No, the design document/analysis is not 
SSCs ITS within the scope ofCoC the effects of aging on the ITS SSC. time-limited assumptions defined by was determined to not be relevant in does not involve or provide a basis for contained or incorporated by reference 
renewal. the current operating tenn of twenty making a safety determination by the conclusions related to the capability of in the design basis. 

(20) years. Coe Holder. he SSC to perform its intended safety 
~~~----------~ function. 

Tuesday, December 3, 2019 Page 149 of 168 



, ~,~.ID : • Do~u r:nent_ r;v~e. 
105 Drawing 

Document No .. ,' ,:\::i,' ",,".'. .. 
:Fuel Tube, Transportable Storage Canister (TSC)

1 
CY-MPC 

')TLAA Question #5 R~vi~w ; )\TLAA Questibn #6 R~view ;.T:=(A':A::.:::Q':u:'e::st':io::n:: .. :::#1::"::R::ev:::i::e::w:.....~.:__:_:..__, ;.T:=LA:::A::':::Q':u:'e::it::;o::' n:::::#2::.::R::ev::i::e::w:..·· _.:..::_ _ _:.:_~ ~T:::L::'AA::'.'::'Q~u:::e:'s::ti::o::·h:::·#::3::~::~:'v::ie:'.;;,:::.--.c',:_: ·_'.':_;\~> -~..;j'TLAA-'auesti~h #4 Review · ; 

Yes, this document in:volvessystems, N?, this document does_ not consider,_ No, this document does not in,/dlve Yes,.the analyses/de~ign basis _document es, the analysis/design.basis docui:rent j es, the design document/analysis is 
structures, and comp6nents (SSCs)c'. the effect:fof aging on the ITS' SSC'.': time-limited assu'nipti6ns defined by:; was-determined to be relevant in ·' · . 'involves'coilclusions or-provides a basis · , contain'ed or"ihcorporated by refefence 
jll)portant to safety (ITS) within the' the current operating term of twenty . of conclusions ·related to the ·capabiiity Lin_t_h_e_d_e_s~ig_n_b_a_si_s·-~-----~ 
scope of the CoC renewal. •. (20) years .. ····• . ,. ::) . . ·. of the SSC-to perform.its iiltended.safety 

functi~n. ' : . ; ''ii:' 

AMP Review NOT Required 
Revision 

DB ID Document Type No. Document Name 

106 Drawing 

Document No. 

414-882 4 Oversize Fuel Tube, Transportable Storage Canister (TSC), CY-MPC 

TLAA Question #1 Review 

Yes, this document involves systems, 
structures, and components (SSCs) 
important to safety (ITS) within the 
scope of the CoC renewal. 

TLAA Question #2 Review 

No, this document does not consider 
the effects of aging on the ITS SSC. 

AMP Rev\e~ NBT 1:tetjuire'd. ,\ ' .. , ' 

TLAA Question #3 Review 

I No, this document does not involve 
time-limited assumptions defined by 
the current operating term of twenty 
(20) years. 

. . :; ~,~> ·~ \ R~_~ision; . . - \~\;_ 
DBID 'Do'cumeilt Tycie . CDocii,,;erit Ill~. No., ' ''!Document Name_ 

107 

TLAA O~estion ~1 Revi~w . 

Yes, this document involvessyste1ns,, 
structures, and components (SSCs) ' ' 
importart to;s~fe)Y.(rTS) within th({ , 
scope of the G6C renewal. · 

AMP Review NOT Required 
Revision 

DB ID Document Type 

108 Drawing 

Document No. 

414-892 

No. Document Name 

3 Top Weldment, Fuel Basket CY-MPC 

TLAA Question #1 Review TLAA Question #2 Review TLAA Question #3 Review 

Yes, this document involves systems, No, this document does not consider No, this document does not involve 
structures, and components (SSCs) the effects of aging on the ITS SSC. time-I imited assumptions defined by 
important to safety (ITS) within the the current operating term of twenty 
scope of the CoC renewal. (20) years. 

Tuesday, December 3, 2019 

TLAA Question #4 Review 

Yes, the analyses/design basis document 
was determined to be relevant in 
making a safety determination by the 
Coe Holder. 

TLAA Question #4 Review 

Yes, the analyses/design basis document 
was determined to be relevant in 
making a safety determination by the 
Coe Holder. 

• • 

TLAA Question #5 Review 

Yes, the analysis/design basis document 
involves conclusions or provides a basis 
of conclusions related to the capability 
of the SSC to perform its intended safety 
function. 

TLAA Question #5 Review 

lfes, the analysis/design basis document 
involves conclusions or provides a basis 
of conclusions related to the capability 
of the SSC to perform its intended safety 
function. 

Yes, the design document/analysis is 
contained or incorporated by reference 
in the design basis. 

TLAA Question #6 Review 

es, the design document/analysis is 
contained or incorporated by reference 
in the design basis. 

Page 150 of 168 

• 



• • • 
~:~tig~t~1i.wi.···; ..... ·.~~!~~;,~ijrii1i11}Ji1;,. 

·' AMP Review NOT Required , ,i 

7F:-~, .. ";:\y~i~i\,~f~·-~~- · ',jfif'' ·, {~_ .. ~z;: , 'tr:~t: <-/" ,:J.j 
, .. ,. '--.:· -·~ ''<':,,, '(·1 ' ,'>%" 

_DBID· Document-Type 'DocumentNo.o' 

.-:;,ioii f?. 'D~a~ing f •.· ,•· i4f11-893>/ 

AMP Review NOT Required 

DB ID Document Type 

110 Drawing 

Document No. 

414-894 

Revision 
No. Document Name 

0 Heat Transfer Disk, Fuel Basket, CY-MPC 

es, _the aria1vsi"si'.1Jesign.basis document. I esrthe design documentNna1vsis is 
inv?lves Conclusions O[ providera ba_sis: confained or incorporated by reference 

. ot'ffi~c:l~si~ns fef1ted;i:ci'th~ 2~~~bility : : in tlJ'fdesign basis;' :,,', " ., .· 
'o(the SSC~tp p_erfcirm Its inten.ded safety . • ' .• 

~~-,':"""--,,--....,-,-,---::':"""--,=~,-,;-,;-'-~, fu'rfcti6n/:<::.: ·.';7,;,· ;:,· •.:,:,;;.~>,;, .. ,,,,!.'.'': .,:::,\if*';c·:1;%i >' 

-:,T::LA:::A::::"Q':u:'e:':st'::io:'n:'::#':':l:::':'R:":ev':'i:":ew=-----~ -:,T:'LA=A=Q':u:'e:':st'::io:'n:'::#':':2':'::':'R:":ev':'i:'e:::'w'_ ___ ~ -:,T:=LA:'A:'::"Q':u'::e':st':io::n':'::::#3:::::R:'e::::vi:'e'::w'_ ___ ~ -:,T:=LA:'A:'::"Q':u'::e':st':io::n':'::::#4:::::R:'e::::vi'::e'::w:_ ____ ~ TLAA Question #5 Review TLAA Question #6 Review 

Yes, this document involves systems, No, this document does not consider No, this document does not involve Yes, the analyses/design basis document es, the analysis/design basis document Yes, the design document/analysis is 
contained or incorporated by reference 
in the design basis. 

structures, and components (SSCs) the effects of aging on the ITS SSC. time-limited assumptions defined by was determined to be relevant in involves conclusions or provides a basis 
important to safety (ITS) within the the current operating term of twenty making a safety determination by the of conclusions related to the capability 
scope of the CoC renewal. ~(2_0~)~y~e_a_rs_. _________ ~~C_o_C_H_o_ld_e_r_. ---------~ of the SSC to perform its intended safety 

AMP Review NOT Required 
Revision 

DB ID Document Type 

112 Drawing 

Document No. 

414-901 

No. Document Name 

1 Assembly, Damaged Fuel Can, CY-MPC 

TLAA Question #1 Review TLAA Question #2 Review TLAA Question #3 Review 

Yes, this document involves systems, No, this document does not consider No, this document does not involve 
structures, and components (SSCs) the effects of aging on the ITS SSC. time-limited assumptions defined by 
important to safety (ITS) within the the current operating term of twenty 
scope of the CoC renewal. (20) years. 

function. 

Yes, the analyses/design basis document 
was determined to be relevant in 
making a safety determination by the 

TLAA Question #4 Review ;.T:::LA:::A:::'.:::0'.::u::::e:':st=io=n=#=S=R=e=v=ie::w::_ ____ ~ TLAA Question #6 Review 
Yes, the analysis/design basis document ~es, the design document/analysis is I 
involves conclusions or provides a basis ontained or incorporated by reference 
of conclusions related to the capability ~n_t_h_e_d_e_s_ig_n_b_a_si_s. _______ _ 

Coe Holder. of the SSC to perform its intended safety 
function. 

·1 

.i 

Tuesday, December 3, 2019 Page 151 of 168 



~~.sK{~.e~igo ifil:ocjrn.. · ~~YJ~~;W};t · 

DB ID. ;:,Docu~ent Tyie 

113 • Drawing 

R~Vi~ion_}"· 
'2/ N~_: : .. , , ·Docun:1ent Name . , , . 

3 . Det~il;; Damaged Flei Can,pr-M~c 

Documentclllo. 
414:Jdi , . "'!' ) ' 

AMP Revie,w NOT Requir:~d 
' ' ... -;<i,• '<\ ·,"\:\;\, ""?.(:, 

TLAA Question'#l Review ; .. TlAA Question #2RevieW.. . is' 'rLM'ouesti~n #3•Reviewf: ,(;'. TL~~'ouestion .#4 ~~~iewi~-~ :=========:.:.:_:_: _ _:'.;';~{TLAA ct~estion #6 Re'~iew . 
Yes, this document involves system,s, No, this documen.t does,,not cons'ider · No, this document does not involve • Yes, the analyses/design basis document Yes, the analysis/design basis document I es, the design docunient/analysis is 
structures, ancLcompoµenis (SSCs)g; the.effects 'ofaging on ,the !Ts·ss.e. . time-limited assuipptions•qefined bys; was determined to be relevant in • . : involv~s conclusions.or provides a oasis contained.or incorpo'/~ted by·reference 
important to safety (l'(S) within the -o--. ----·--·---------:: the currenroperating te~ of twenty• • making a safe.ty deterf11inatfon by the . of conclusion's related to the capability in the design basis. '. . 
scope of the CoC renewal. ' (20).years. .. Co.CHcilder •. , of the;ssc to:pir.form its intended safety . 

functtin. , ··-:· : "' · " ,,. · • · · 

AMP Review NOT Required 

DB ID Document Type 

114 Drawing 

Document No. 

414-903 

Revision 

No. Document Name 

1 Reconfigured Fuel Assembly CY-MPC 

TLAA Question #1 Review 

Yes, this document involves systems, 
structures, and components (SSCs) 
important to safety (ITS) within the 
scope of the Coe renewal. 

TLAA Question #2 Review ,:':T:".'LA::'.A::'.::'.Q::'.u'.::e:".'st'.::io=n=#=3:':R':e:':vi':e':':w':__ ____ ,~T=L=A=A=Q".:u:::e:'s::ti:::o:'n:::#'::'4::'.R:'e':v:'ie:'w:... ____ ~ ;".=::'.::'.=======-----~ ;.=::'.::'.==:::::::'.':'.:::':"::':":': ____ _ 
No, this document does not consider I No, this document does not involve Yes, the analyses/design basis document Yes, the analysis/design basis document Yes, the design document/analysis is 
the effects of aging on the ITS SSC. time-limited assumptions defined by was determined to be relevant in involves conclusions or provides a basis contained or incorporated by reference 

· -- the current operating term of twenty making a safety determination by the of conclusions related to the capability ~in_t_h_e_d_e_si~g_n_b_as_is_. _______ ~ 
~(2_0~)~y~e_a_rs_. _________ ~ Coe Holder. of the SSC to perform its intended safety 

:AMP Review NOT Requirgd ·· 

DB ID , Document 1)6'; 

J:?,ra\Yjng, 414-9p4 ,>:, Af~ 

;T~lA~A~Q~u'f~~st~io~n~#l~_~R~ev~i!ew~,_~_:"'"'_,,!!:!~~~~~~~~:_.::._:~~c,+;2~~~~~~~~~---b".:_~~,~~~~~~~~~~=C:,..~;..,.:.;,"~TLAA~~esUon #5,Re~ie_.;: ?' 
. es, this'documeht involves systems; d, this document does not involve r es;'tneanalyses,design basis'docum'ent ~ es;th'&analysis/c!eSi.An basfs'd'cicument es, thedesign,dol:~rrient/arialysis is . 
structures, and components (SSCs) ·. time-limited ass~mption§defi~ecLby. ~as determined to'be relevant in:', . . :rh~olves'con~~sion;or pro~ides a basis · "contained or inccirporated by reference 
importahtto saf~ty (11;S) within the,\ ic.~~-"'--~"'-=~-'-'-"'"'~-,'-/

1
the:Ciin;e~tpp~r~ting t~~'[of:Cti~~ty· ~~~j~g'a saf~t~.det1(~irfr,ti9n ,bY-,!~e ,•, iffcon21Jsi99~1j,elateq'.t!_' ~h:ej:apability,, ~A~ign ba.sis:' i;/ ·'· ,. _ " 

scope of the CoC renewal. · · (20h'ears. . · ·.,' · <:st· CoC,Holder.· . '' . · · 1• · .;:; • i of the SSC to'perform its intended safety 

AMP Review NOT Required 

DB ID Document Type 

116 Drawing 

Document No. 

414-917 

/ '/ < ___ " ,__ ,, ·.'.b.~;;:;:~::.Ift:~o;., .. ~~,:;::;J} :.. .. i,\t,\\~;':, tU n ~~ 1 ~. ;\~:~.:? ~~~5 . ~.;~:'.:~ ', .. ,~ .·~ ~.:\ ~ ""·1~ y .· ·, · ·-~--

Revision 

No. Document Name 

1 Door Stop CY-MPC 

;.T:=LA':A::'.::'.0::'.u"'e=st'.::io::n::::::#1::::':'R:=ev=i=ew=-----~ ,:':TL':A::A:::::'Q::u::es=t=io=n=#=2=Re::v::::i::ew=-----~;".T:=LA=A=Q=u=e=st=i=on:::::#:::3:::R:'.e::v:'.ie::w:.:.: ____ ~ rT_LA_A_Q_u_e_st_io_n_#4_R_e_vi_e_w _____ ~ ;.T::LA:::::A:::Q::'u::'e'::s:::ti=o=n::#::5:::R':"e::v:::ie':w:.:.: ____ , TLAA Question #6 Review 
No, this document does not involve No, this document does not consider No, this document does not involve No, the analyses/design basis document Yes, the analysis/design basis document Yes, the design document/analysis is 
SSCs ITS within the scope ofCoC 

1
,t_h_e_e_f_fe_c_ts_o_f_a_,g"-i_ng"--'o_n_t_h_e_IT_S_S_S_C _ __,

1
time-limited assumptions defined by was determined to not be relevant in involves conclusions or provides a basis contained or incorporated by reference 

renewal. the current operating term of twenty making a safety determination by the of conclusions related to the capability in the design basis. 
(20) years, ~C_o_C_H_o_ld_e_r_. ---------~ of the SSC to perform its intended safety ~~~-----------~ function. 

Tuesday, December 3, 2019 Page 152 of 168 

• • • 



I 

I 

• 
Do~ume~;·Nam~ 

Na'meplate-NAC~VC.C Cask 

• • 
TLAA 9uesti6n #1 R_eview: 

"-'!.,' 

No, this document does not in'volve 
sscs 1ys within the.scope ?f co9, 

}LA~ Question #2 Review : :,, . . T~AA Question #3 Review . , .: '.: 

~o, this document does not consider No, this document does nofinvolve 
;:.T::lA':'. ':'A':'Q".'·u'.::e':· s':'t':'lo::n':'.#:::4:::::R::ev:::i:'efw:..._:_~:__:_:..c_, ;:.T::lA:;:, :::A::Qs; .. u::e::s:::.t::io::n:'::::#5:t, ::R:::efv::ie::w:::,"-'-,..::~"--S.,· TLJ':A,Question #6, Review 
No;the an·alyses/design basis d,ocumeni: No; the ai)alyse·s/design basis document I es:the design document/analysis is 

· renewal · . • · · 'N. . ·:::. 
~~e effects of aging on theffS SSC. time-limited assumptions define~ by 

. • . the current oJ?i!:atLngterm. • •• .. . . 
was'determined.to not'be relevant in does' n_ot involve.or provide a ~asis for. ,cont~)~ed or incorporat~d by reference· 
~·aking a safety deterrhination b~ the":'· c9nclusio~s relat~d to the cap:bllity o( in the design basis. · . · • 

AMP Review NOT Required 

DB ID Document Type 

1230 Drawing 

Document No. 

455-859 

CoC Holder. h; SSC tc/perfo;in its intended safety. 
fun'ction.;,:. 

Revision 

No. Document Name 

6 Assembly, Transfer Adapter, NAC-MPC 

;~::::LA::_ A':'_::'.Q'"'.u":'_e=.s':':t_i':"o."'n_'::'#:'1':::R':':e::v:::'i::e::w:_ _____ ~ ;':==='=-=-=-=-=-==='-----~ ;:.T::LA::'::A':'Q"u':e::'s:::t::io::n'::#::3:::::R::e:::vi=e::w:..._ ____ ~ _T_LA_A_Q_u_e_s_t_io_n_#_4_R_ev_i_e_w _____ ~ TLAA Question #5 Review 
Yes, this document involves systems, No, this document does not consider No, this document does not involve Yes, the analyses/design basis document Yes, the analysis/design basis document 
structures, and components (SSCs) the effects of aging on the ITS SSC. time-limited assumptions defined by was determined to be relevant in involves conclusions or provides a basis 
important to safety (ITS) within the the current operating term. making a safety determination by the of conclusions related to the capability 
scope of the CoC renewal. ~C_o_C_H_o_ld_e_r_. ---------~ of the SSC to perform its intended safety 

,,: 

DB_ID ._Document Type ,::,:,"'- Document No. 
Revision 
No. ·~,o~cui:ne~t Name ,'!:rJ ., -_,,\7 t'\~~~\\:>-,i,\<~'.>:;;"/ ·, 

1231 Drawing 455-860 - '11 Assembly, Trahsfer_Cask'(TFR) MPC-Yarikee 

·:· TLAA Question #1 Review•'" ' TLAA dii~sti~;.;,#2 R~view, '·• 

· Yes, th_is qofa1ment invo,l~es syS:t~rns, 
. strucitires; 'and COtpponents (SS'cs) 
important to safety (ITS) \vithin,the 
scope .. ofthe.CoCrenewal: . "' 

AMP Review NOT Required 

DB ID Document Type 

No, tliis. documen!c,loes !lOt,consider 
tlie effects of aging ob thel'TS SSC'. 

Revision 

0, thifdocumentdoes no'tinvohi7,\' 
ti111e-l i'mited assumptlcins ctlfined'l)y; 
the current operating term. ';, _ ... 

\~:\ ,t,\,i~',s'C,\•,,, /~:/ 

No. Document Name 

function. 

1232 Drawing 

Document No. 

455-861 8 Weldment, Structure, Vertical Concrete Cask (VCC) MPC-Yankee 

_T_LA_A_Q_u_e_s_ti_o_n_#_l_R_e_v_i_e_w _____ ~;':T::LA::::A::::::Q':u':e::'s':':ti':"o':':n::::#:'2':'::':R::ev":i":e::w:_ ____ ~;':T::LA=A=Q':u':e:'s':t:::io:::n::#:'3=:'R::e::vi'::e'::w:__ ____ ~;.T::L'::'A:::A':'Q"u':e':s'::'t::io::n'::'#".:4::::R::e:::vi=e':':w:..... ____ ~ TLAA Question #5 Review 
Yes, this document involves systems, No, this document does not consider No, this document does not involve 
structures, and components (SSCs) the effects of aging on the ITS SSC. time-limited assumptions defined by 

'lthe current operating term. important to safety ([TS) within the 
scope of the CoC renewal. 

Yes, the analyses/design basis document Yes, the analysis/design basis document 
was determined to be relevant in involves conclusions or provides a basis 
making a safety determination by the of conclusions related to the capability 
Coe Holder. of the SSC to perform its intended safety 

function. 

TLAA Question #6 Review 

Yes, the design document/analysis is 
contained or incorporated by reference 
in the design basis. 

'(~s;,!g,~.~';~!~n document/analysi~ is 
contained or incqrporated by reference 
in the desig~ basis. ,, 
" "' . . " ;-::; 

TLAA Question #6 Review 

Yes, the design document/analysis is 
contained or incorporated by reference 
lin the design basis. I 

Tuesday, December 3, 2019 Page 153 of 168 



~j~-~t~esfgJ1_;~fo.cit~~:~s~w~~~~~-
. AMP ~eview NOT Require:d · · 

' :· » /:- ,, "' ." '•, ,,_,/\l)\,,;oc ·: 

DB ID . Document Type 

1233 l'.D~awi~'; · · "'. 

Document No. 

:l: 455:36'2 8 

TLAA Qu~st;on#l ReviJv.i TLAA Qi:lest}on #Z'Review:· ; .. ;: ' TLAA'Qu
0

esti6n 113"'ifii!vie11:/ . hLAA'Ouestion'#4 R~view 

Yes, this.document iqvolves systems;· N?,,this document does not consider -;.~o,,this do.c ... l!~entdoes:n?t.)n("plve • Yes, t~.~.an~l,yJes/de5,i~~ bas.!s document 

1 

es, t!1;' analysis/desipn basis document 

... ;J'LAA Qulistion#G R~vi~w. -:;:::::=.==========---~.$_-, 
res, th~-design document/analysis is' 

· stri1cturep, and.compopents (S.SCs)'. · tlie effects of agmg on the ITS SSC. r tnne-limited'assumptionsY11efined by··: \vaS'aetermined to·be relevant in,.· involves conclusions or'provides a basis 
important to safety (ITS) within the the current operating term.'. . . m.aking a safety determin~tlon by the , of conclusio~s related to the capability 
scope of.the. CoC rerie;.yaL " -------,.--- CoG Holder: ·· · · of t~e:SSC to,perform,its Intended safety 

function. \ . 

AMP Review NOT Required 

DB ID Document Type 

1234 Drawing 

Document No. 

455-863 

Revision 
No. Document Name 

3 Lid, Vertical Concrete Cask (VCC) MPC-Yankee 

;T==LA"'A=Q=u=e=st=io=n=#=l':::R':"e::'v::ie=w=------, ;T:::'L=A=A=Q=ue""s'::'t'::'ioccn'::'#.':'2.':'_R:'e.=v':i_e":'w."': __ ----~;':.T=LA:::A::=Q'.:"u:::e:':st=io=n=#3=R=e=vi=e=w"------~ _r_LA_A_Q_u_e_st_i_on_#_4_R_e_v·_,e_w _____ ~ TLAA Question #5 Review 
Yes, this document involves systems, No, this document does not consider I No, this document does not involve Yes, the analyses/design basis document Yes, the analysis/design basis document 
structures, and components (SSCs) the effects of aging on the ITS SSC. time-limited assumptions defined by was determined to be relevant in involves conclusions or provides a basis 
important to safety (ITS) within the the current operating term. making a safety determination by the of conclusions related to the capability 
scope of the CoC renewal. LC_o_C_H_o_ld_e_r_. ---------~ of the SSC to perform its intended safety 

AMP Review NOT Requ'ire'd 

·~ > ,- ' 

DB ID ;Docuin~nt Type '''Doc~n,ent ~;;'.'' 
,Revision 
· No:. · bo~~rilent N~:tfi~ 

1235. \prawing . 1455:8~4 \•:
2
<>:t , .··,}}~i~lgi[IU~,~tf~l~J!1Cr;t;fas~j~C~);;;~s;1i~~ee ,. '\\()l('' 

TLAA Question #1 Review 

lc:ontained or:incor'p~'rat~d by. ref~rence 
1,n the design basis. ·. 

Yes, the design document/analysis is 
contained or incorporated by reference 
in the design basis. 

Yes, this cloctime11t involves'syste1ns;' 
structures, and compo'.nents (SSCs ); 
important to safety (ITS) within tlie,< 

TLAA Question #2'Review TLAA Question #3 Review/ ;, TLAA;'Questi.cin #4 R~~iew··:·. ;:rLAA Q~estion #5 Review.~:. · 

No;G'tnis 'document does'notconsi(ler°' o>'{fiis docu1nent:iloes not involve' .. Yes: the·analises/d~slgiri:i1>1~'.documerit1 i' Yes/th'e iinalysis/d~sign'basi?.iloctiment tes;th~i:iesigndocument/analysis is . 
the.effects of aging on tne lTS SSC. . time-limit;d llSSU~ptions,'.defined by'' wasd.eterrriin.ed t; ti~ rel~v~n!'in ;: . • invo1Je~.conr:l~sio~~or pril11iqes a basis . l~ontain .. ~d or incorpor~~ed by:referen~e 

\f ··: tJ1e CU'.!~!1£gperafLngJfrin, • ·, ~akjn,fa saf~Jy,det~~n:iinatigD by t~f ; ; of coiis\u~\?~~rel~te} to the\ap'a~Jity \i.l!.the;design basis; '.c.-,,--~--
~ :~; _ ;,o_ -iCOCHolder. ;' ;> :;, \.: .. ' .-'?

1
0fth~5~~t~~~erf9r_nJitslnt~nded,~,~fety ··- ~ · · 

..... , .. );;<*:·, ';_;:J~~::,.--\·.~;;\{..,,,.;,,.·.w/\,L··(·:;;5···,.s1~·:;;.,.f>:·ifif)~---;~~~·;Y,:;·.\:(:)i,~··,:f.'$:;,,,'."',3<:::'..\,';;;;_-~_._,,~.;?<:.3,:~,./i.<e.u=n=ct=·'=0,.,.·~,c-,/-,,,.""==..,.,==,._,,,"""',.,..,-~,\·._',/t'·~.L~ 

scope of the CoC renewal. " >' .. • 

AMP Review NOT Required 
Revision 

DB ID Document Type 

1236 Drawing 

Document No. 

455-866 

No. Document Name 

S Reinforcing Bar and Concrete Placement, Vertical Concrete Cask 
(VCC) MPC-Yankee 

TLAA Question #1 Review TLAA Question #2 Review TLAA Question #3 Review TLAA Question #4 Review TLAA Question #5 Review TLAA Question #6 Review 

Yes, this document involves systems, No, this document does not consider ll~o, this document does not involve Yes, the analyses/design basis document Yes, the analysis/design basis document Its, the design document/analysis is I 
structures, and components (SSCs) the effects of ag~ on the ITS SSC. time-I imited assumptions defined by was determined to be relevant in involves conclusions or provides a basis contained or incorporated by reference 
important to safety (ITS} within the lthe current operating term. making a safety determination by the of conclusions related to the capability n the design basis. 
scope of the CoC renewal. Coe Holder. of the SSC to perform its intended safety 

function. 

Tuesday, December 3, 2019 Page 154 of 168 

• • • 



• • • 
. DB ID =-==.-=.=" ,· 

l:237 /[)(~win{ : , 5 'Ca~ister s«~II, MPClYankee' 
~ ' 

TLAA Qu~stion #1_ Review , . TLAAQuestfon #2 Rev_iew TLAA Question #3 Review ;'=,:::":''::;;:=::::;:~:;::====-~-,;:,_-,'.:_,:':;\:.·TlAA Question.#6 Review 
,, Yes; this dbc.umeiit involveS'Systems," No; this documen(does not corisi.der. No;ttiis document do'es not frivqLve· t' Yes, the analyses/aesigr basis doc:ument·i·· Yes, the analysi~/desig9 basis c(9cumerit. jYes, th-~de'sign document/arialysis is 

structures'. and components (SSCs)' the.effects of aging on the ITS SSC. · time-limited assumptio.ns defined by was determined to be relevant in )nvolv~s conclusions or provides a basis jcontain~d or inccirporat~d by reference 
i1;nportant.to safety (IT~) witj1in the> --. ------------. -. - the current operating tenn.. ,.·.. . , ~- n;iak}n.g a saf1ty d,etermipatio,n. bY.!\~e,. ''J' · of so.,.,:~1u~i9~~'fela .. t~dt,9Jhe cap~.bility.;. in the design ba_sis. 
scope of the CoCrenewalf · T' -.-. -.,-.,-,-,,~,---.--~~-- CoCH_older. 'C . ·.: ' ·.· .· · .. ,. '. . ofthe:ssCtci perform it'siritend~d safety ~-"7"--c-~~---------J. 

unction. . . 

AMP Review NOT Required 

DB ID Document Type 

1238 Drawing 

Document No. 

455-871 

Revision 
No. Document Name 

8 Details, Canister, MPC-Yankee 

;':T:'LA-:A=Q~u=e=s=ti=o=n=#=l=R=e=v=i=ew=------,;T::l:':A:":A:'::=Q~u::_e_:":s_t .. i.:":o':n::.#::2..':'_R:':_e:'v..':::i_e=:w:::_ _____ T_L_A_A_Q_u_e_s_ti_o_n_#_3_R_e_v_i_ew ______ ,T __ LA_A_Q_u_e_s_r_,o_n_#_4_R_ev_i_e_w _____ ~ ,T_L_A_A_Q_u_e_s_t_io_n_#_S_R_e_v_ie_w _____ ~ ;=,=========------
Yes, this document involves systems, No, this document does not consider If :No, this document does not involve Yes, the analyses/design basis document Yes, the analysis/design basis document 
structures, and components (SSCs) the effects of aging on the ITS SSC. time-limited assumptions defined by was determined to be relevant in involves conclusions or provides a basis 
important to safety (ITS) within the the current operating tenn. making a safety determination by the of conclusions related to the capability 
scope of the CoC renewal. ~---~~-~-------' Coe Holder. of the SSC to perform its intended safety 

function. 

'~BID Document llfci;. 

JfMP 'Rtvie~.No1'1feq~i?e~ · '."'~: 
-~, ·, 
'". ,"f , ' 

-Document,Type · ,. 

~ ,' . 

J,~~l-~·~1
~t ~1~e 

Yes, the design document/analysis is 
contained or incorporated by reference 
in the design basis. 

1239, .Qrawing, · 455-871 
\ ,,,J)\i th' . :t-· ~,\-,<>'':<{:;\,-,: 

T(AA Question #;~'eview c;, 

Details{~P~~tr, M~~-:a~k~\~.,;c : .';;, :, , • ,,,;,j; ,,,~f:fA;N , ,: ,·: (;; .i ,, • 
TLAA Questidri #2 R~view TLA~ Questici~ #3 R~Mew : S: ·' ;=,=='==':':'::'==~=---.-.:.c....._....:,,· TLAAQ~~sti~h· #~ ReJi~~ '. • TLAA Question #6 Review 

Yes, this doc_ume11t involves sysle\T\S, 
st;.u2tiires; and c6mponentrcssi::sJ:e• · 
i111portant to safety (ITS).within the 
scope ofthe C:::oC:::.'.renewaL. 

. o; this_ d<:JCUJTientqoeS not'considef, o;_this dOCUl_nent does riot involve,.; ~S/:~virpalyfe~/de.sj~~,b~~,~;,~1i;um.~nii ~S, the ~nalysis/design ?~~is document, 1,es, tte desi~n,'.focum,ent/analysis is ;,;e effects'o'fai,ni( on thd"rs ssc:'" ti~e::1imitect,asstimptioiis'ctetin~ct.1Jy was determined to bere1evantc1n . · .. , involves conclusions or erovide.s a basis, contained or incorporated by reference 
the current ci"~~ing term. :,,, mak_iri~ a safety;,detefmination i:ly the l ~f con,clusfo_n,s rel~ted to the caP;;,bility .: ~the design boSIS. ' ; __ 

: "{::,:,.\ .,, .-. •,4 .· . CoCHolder,:,::,,, . , :( , , of th,e' SSC,to perform-its intended safety. ;t,. , ' , ' ,J?. · c, · 
~ •••• _// -~··-~- ._.,_ • ., __ ,x ·-~-~,·~·~:~~-:,·::-~~'.,~~~~-d~~·· .,_ '~)L,_, .~,,<-· ~~;·t ru·nctiJ-h:.>;~v.' · '~:~~k'5,:: · ·.- · · >~; rr2'.:~:h ~;

0
,,~ .. _·_~_ ~~~ ,;:~ ~- _,~,-~~~~·- -~ - -~ • "~-~~- _ ~ 

AMP Review NOT Required 

DB ID Document Type 

1240 Drawing 

Document No. 

455-871P (7P2) 

Revision 
No. Document Name 

7 Details, Canister, MPC-Yankee 

;_T::LA=A=Q~u=e:'s::ti::o::n'::'#:::1::::R::':e:::v"::i:::e::w:_ ____ ~ ;T::LA:::A:::::'Q:'.u::e:::s':':ti:::o=:n'::'#:::2::::::Re::v::i::e::w:_ ____ ~ TLAA Question #3 Review 

INo, this document does not involve Yes, this document involves systems, No, this document does not consider 
structures, and components (SSCs) the effects of aging on the ITS SSC. 
important to safety (ITS) within the 
scope of the CoC renewal. 

Tuesday, December 3, 2019 

time-I imited assumptions defined by 
the current operating term. 

TLAA Question #4 Review 

Yes, the analyses/design basis document 
was determined to be relevant in 
making a safety determination by the 
CoC Holder. 

TLAA Question #5 Review 

Yes, the analysis/design basis document 
involves conclusions or provides a basis 
of conclusions related to the capability 
of the SSC to perform its intended safety 
function. 

TLAA Question #6 Review 

es, the design document/analysis is 
contained or incorporated by reference 
in the design basis. 

Page 155 of 168 



D~ ID bocument}ype ;c 

1241 orawing r;, 
Document No. 

455--872 
- .. 

"·;:'::LA:::A::':::Q~u::.{:::it:::io:::n::::#::.1::'::R~::v::i::ew'.::.:;:1::_• .-:.:._:E.c.~ TL~'A' Question #2'Re~iew·· .:TLAAQue~tion #3 R~Ji';w <:s\:' .:j: TLAA:Ciue~tion' #4 Review 

Yes, thisaoclimerit involves systems, No;this document does not·consider·' No, this docµment does not invol\'.e': 
structures, ~nd componen!S (SSCs) the effects of aging on the'ITSSsc,, tirne-limited assumptions _d~rned by 
importantfo safety.(ITS)within tlje. : ,. . · · · ~ . · . Z thecurrento~erating·terrn'. •' -·, 

r{t 

;; TLAA Q~estio'ri'#S Revi,;w. 

es, the analysis/design·basis document, I es, the design document/analysi,s is 
inv~l~;.s c,~~c~~~i9ns o:'~r,ov_ides,;3 bas_i_s . cont_ai~ed or inc~rporated by referen·ce 

. of conclusions:related to the capability . in.th~-~~sign b'a~is/' ' , · ·. i' 
of the SSC to 'perform its intencle,i sarety ~----~------~~= ftJnCti-dh. 

;.::•., .. :J:\:~~=..,.,.;-~-,.C..-'--,--,.'-~-,-',.,~-='::, 

scope of the CoC renewa( - -, - - · --------:----

AMP Review NOT Required 
Revision 

DB ID Document Type Document No. No. Document Name 

1242 Drawing 455-872? (11Pl) 11 Assembly, Transportable Storage Canister (TSC), MPC-Yankee 

,::T::'LA::A::=Q,,u=e=st=io":'n:':#'::l:::':'R:":ev':'i:":ew~------,.T-LA_A_Q_u_e_st_io_n __ n2 __ R_ev_i_e __ w _______ ;:T:":LA=A=Q,,u,,e"'s:"ti=o=n=#"'3:':R':"e':v':"ie':w:_ ____ ~ TLAA Question #4 Review 
Yes, this document involves systems, No, this document does not consider I No, this document does not involve Yes, the analyses/design basis document 
structures, and components (SSCs) the effects of aging on the ITS SSC. time-limited assumptions defined by was determined to be relevant in 
important to safety (ITS) within the ~tl_1e_cu_r_r_en_t_o~p_e_r_at_in~g~te_rm _____ ~ making a safety determination by the 
scope of the CoC renewal. Coe Holder. 

·DB·ID 'Docume~t Type . 

1243 . Dr~wing/' 

Revi;t<iA 
No.; 

4 

Document Name 

As'semoly, Qral~ Tune, C~nistj;r:MPC,Yankee ,· 
' '.' ,' ,, ' ~;;, \:~ ' ' 

';:T::LAA==Q':u':"e::st=io:::n::::#:'1::=R::ev::i::ew'S:.·::,:..._:_:_~~ TLA,~ Quest!on #2 Revi~w 
No, this documerifdoesmotinvolve" • . i.(lnis dociilnentdoes ncif'considef. 
S.SCs ITS within the scop~ ofCoC · the effects of aging on the ITS ssc;,· 

AMP Review NOT Required 
Revision 

DB ID Document Type Document No. No. Document Name 

1244 Drawing 455-881 8 PWR Fuel Tube, MPC-Yankee 

;.T:=LA::A::=Q,,u=e=st=io=n=#l=R=ev':'i:":ew=-----~ ;:T::'LA::A::=Q"u':':e:":st=io=n=#2=R=ev::i':':e::w:_ ___ ~ rT_LA_A_Q_u_e_st_i_o_n_ff_3_R_e_v_ie_w _____ ~ TLAA Question #4 Review 

Yes, this document involves systems, No, this document does not consider 11No, this document does not involve Yes, the analyses/design basis document 
structures, and components (SSCs) the effects of aging on the ITS SSC. time-I imited assumptions defined by was determined to be relevant in 
important to safety (ITS) within the the current operating term. making a safety determination by the 
scope of the CoC renewal. ~---~--~------~ ~C_o_C_H_o_ld_e_r_. ---------~ 

Tuesday, December 3, 2019 

• • 

TLAA Question #5 Review 

Yes, the analysis/design basis document 
involves conclusions or provides a basis 
of conclusions related to the capability 
of the SSC to perform its intended safety 

TLAA Question #5 Review 

~es, the analysis/design basis document 
involves conclusions or provides a basis 
of conclusions related to the capability 
of the SSC to perform its intended safety 
function. 

Yes, the design document/analysis is 
contained or incorporated by reference 
in the design basis. 

TLAA Question #6 Review 

Yes, the design document/analysis is 
contained or incorporated by reference 
in the design basis. 

Page 156 of 168 

• 



• 
~o/f~iiJvtjJJJut[~~f~,igeVii~t:~~~ .. --
, AMP rieyiew NOJ Requil:ed .. · . . . . . . (r. )£ j\: 

DB ID ' D~cument Type 

12.45' · C>tawiniJ'·, 

Document No. 

. 455~887 4 

• • 
;:.T::LA:::A'::::Q=u:::·e::st:::io::n:::::#::1 ::R::e::vi:'e::w:.._' :___,2..~ ;:T::LA~-At ... t:.Q=u:'e::st::io':n:::::#2:=R::e::vi:'e::w~~--:-c-c-, ~T::L::AAS:.Q=::u:::e::s::ti::o';'n::#::3:::R':e::v:'::ie::"w::C-+-,i,,;...:._:,.,;.., ;':::::=::~=:::i::':::::=S:::,_:::.:'.;~:__~ TLAA ·question #5 Review TLAA Question.#6 Review 
No;this•documerifdoes npt involve NWthis document'does notconsider No;this'docurrie1it·does:nof:/nvolve}\ Nci,1:He'ahalyses/design basis document,' No, theanaiy~~s/design b'asis,document' No, thefdesign.document/analysis is not 
SSCs ITS within the SCOpf? ofCoC he effec'ts of aging on the ITS SSC. tim~-limited'assumptio~s defined b{ was determined to not be relevant in does not involve or provide a basis for llcontairyed or incorporated by reference 

, ~." , the current operatirigterm. . _ .. mCoaCkiHQogladesra.fe!y detmQina.ti99 ~y,t~e conf!Jsions r~l.~!ed tp Jhe capae,,!Jity, of., . in the aesign ba_sis. ' 

AMP Review NOT Required 

DB ID Document Type 

1246 Drawing 

Document No. 

455-888 

Revision 
No. Document Name 

8 Assembly, Transportable Storage Canister (TSC), 24 GTCC 
Container, MPC-Yankee 

~e SSC to r\'erform its i.ntended safety 
unction. 

:'::TL=A=A:':::'Q:'u:":es':t::'io::'n::#::1::::'::':Re::v':::i::ew=--_____ , ;:.T::LA=A=Q=u:::e::st':':io':n:::::#=:2::R::e::vi':e:'w:..:.. ____ ~ ;'.T::L::A"'A':::'Q"'u:::e:'s::ti::o::n::#:':3::R':e::"v:'::ie::"w:=__ _____ ;T'::'L':A':A'::'Q=:ue:'s':t':io=n=#=4=R=e=v=ie:::'w=-----~ ;:T::LA:::A'::::"Q=u=e=st:::io":n':'::::#":5::R':e::v':ie::w:___ _____ , TLAA Question #6 Review 
No, this document does not involve No, this document does not consider No, this document does not involve No, the analyses/design basis document No, the analyses/design basis document 1:No, the design document/analysis is not I 
SSCs ITS within the scope of CoC the effects of aging on the ITS SSC. time-I imited assumptions defined by was determined to not be relevant in does not involve or provide a basis for contained or incorporated by reference 

Lre_n_e_w_a_l_. __________ _, the current operating term. making a safety determination by the conclusions related to the capability of Ln_t_h_e_d_e_s~ig~n_b_a_si_s. _______ ~ 
~---~~-~------~,Coe Holder. he SSC to perform its intended safety 

AMP. ~evie~ NOTReq!,lirt'!d 
})i/;w ,,')\:\? 

DB ID D.ocumentType' 

.. ;:1,241 .,, ur~"'.ingu ·;'i'.;z 

Revision 
No. 

~------------ function. 

Document Name 
,t , ' ;;'""· ,' ' _-_-, < ,7,, 

B~nom' Wei9meni/Fuei'Ba§get,,MPcl'\'.anke'ii'$C:; · 
~ ,/ -

TLAA Question #LR,eview : TLAA Question,#2 Review TLAA Ouestio~ #4 ~eview . TLAA Ouestio~ #5 Review . '· TLAA Questio~ #6 Review 

. Ye's;this'docu1ne'nt involviis system( No;this document does Jiof:;consider;. ~i~~i~~~i~Pii~:w.~·· ~i\fie'analv~es7desi$nb'asisd~cument Yes;i~e'a~al~sis/design·6asis dc5cument'''JYes; tfiedesig~;documeQt/an~l~sis is I· 
fi~i~:;· t~:tf:;ri~n;r;i~~i:1~?e the effects of aging on tI{e ITS SSC: m::;_J:rs;~,~:yd;;~:~;:_1J:;to:;~_~}~~ <, t1, :v;~~~t~~~;::_:~r~~~-~~~;_~~~~:b)~:~:i¥ J;~~:i8::i;~ ::s~zcrat:d by reference I 
icope oftlie\:oQ·renewal'. , \:' /"~, · CoC Holder.: '.: • '.;'~ •' ',.·. • ", · · of the SSC to perform its intended safety. i. ., • . . ,·' ·; .• 

AMP Review NOT Required 

DB ID Document Type 

1248 Drawing 

Document No. 

455-891P (2PO) 

Revision 
No. Document Name 

2 Bottom Weldment, Fuel Basket, MPC-Yankee 

;':T':'LA=A=Q=u=e=st':io':n:'::#:'1:::'::'R::ev':'i:":ew=-----~,=TL=A=A=Q=u=e=st=io=n::#":'2:::'::'R=:ev':'i::ew=-----~ TLAA Question #3 Review 1~0, this document does not involve Yes, this document involves systems, No, this document does not consider 
structures, and components (SSCs) the effects of aging on the ITS SSC. 
important to safety (ITS) within the 
scope of the CoC renewal. 

Tuesday, December 3, 2019 

time-limited assumptions defined by 
the current operating term. 

TLAA Question #4 Review 

~es, the analyses/design basis document 
~as determined to be relevant in 
making a safety determination by the 
Coe Holder. 

unction, 

TLAA Question #5 Review 

Yes, the analysis/design basis document 
involves conclusions or provides a basis 
of conclusions related to the capability 
of the SSC to perform its intended safety 
function. 

TLAA Question #6 Review 

Yes, the design document/analysis is 
contained or incorporated by reference 
in the design basis. 

Page 157 of 168 



·,:,~MP'Rtwie~NO:f;;Requlr~d,-:, _,;;_ ,, ' 
,·<fg ,, ''~/'!,;'<, "''f.:i'-',',.''<..;;·',;, :-·Ji:<",,, ~/f!'J:1>·}:, ,, 

,i~~ ~D- ,: '~~8u".',~~t:Tx~~4-~: ,D4'.'s~sf_u_::8;9/2~:~}_t_~-·.:~'.f::!'. \~.r;:~~~~i's;,;q:- ·'.::~e~p~~",~-~~-~~,::i0~/: ,;, 1;:,Al1::,;' i~t~~~-\-
-1249 , Drawing"' ,,,,- , ?' 3 ''ro~iWeldr'li;tit;'fu~IBasket;!MpC:variRet 

,:; TLAA Question #l~~view;rg}> . , .? ,;;,,f;ltA~;Cluesi~n #2 Re~i~wc?l;;,-, . , -T~~r:~ues~l~~:~3:~~~ie~ 

Yes, thisidocument involves ·systems; No'. this docimieritacies riot:corisider· No;,'this docufuen( does_ notinvolve ,) 
strpctur~s:,ancl,cq~pollenis_ (SS~~> , he effects of a~ing,~n ihd:rs.sse;;,~ (inie::fiinitecl al;~U~PU!?ns defin~,d by;;, l1A1~s,rl1Stp,·mi,n<'rl 

._ ~T~:ert:C!~~ ~~b~~~;!~~~thi_n:the:r:·· •. ·· :' --~r · ·:t~'~J': .\, ,-,.::; '.,'[;';,,~~:~: 111e:curi:~if~per~t-iilg:i§_rm_,~-:~·· "'-c--~""' 

AMP Review NOT Required 

DB ID Document Type 

1250 Drawing 

Document No. 

455-892P (3PO) 

=~==-"";,--'-S:,~-;,;-:;:7'-~ 

Revision 
No. Document Name 

3 Top Weldment, Fuel Basket, MPC-Yankee 

;_T:=-LA':A'::::'.Q:'u:::e::s::ti::o::n':#':'l:::R::e:::v':'i:'ew=-------,,T_LA_A_Q_u_e_s_ti_o_n_#_2_R_ev_i_e_w _____ ~ :'-T:"L:'A:'A'::'Q:::u":e':s'::t::io':'n'::#':3::::R":e:::v'::ie':w:_ ____ ~~T:::L:::A":A:::'Q=ue':s'::t::io'::n'::#:::4=:R":e:::v'::ie':w:_ _____ :'-T:"LA:':'A'::'Q:::u":e':s'::t::io':'n'::#':5::::R":e:::v'::ie':w:_ ____ ~. TLAA Question #6 Review 
Yes, this document involves systems, No, this document does not consider 11No, this document does not involve Yes, the analyses/design basis Yes, the analysis/design basis document Yes, the design document/analysis is 
structures, and components (SSCs) the effects of aging on the ITS SSC. time-limited assumptions defined by document was determined to be involves conclusions or provides a basis contained or incorporated by reference 
important to safety (ITS) within the ~th_e_cu_rr_en_t_o~p_e_r_at_in~g~te_rm_. ____ ~

1
relevant in making a safety of conclusions related to the capability ~in_t_h_e_d_e_s~ig_n_b_a_si_s·-------~ 

scope of the CoC renewal. determination by the Coe Holder. of the SSC to perform its intended safety 

-- ,..------·-,-,4 _,......,.._,..._ ... ,. _______ ,..,.,.......,,.,,,_,,,_~4-·•-

.~MP Review·l'llofr{equ!r~d, : 'Yi " 
:ii/",/ -~·'s':0;, -;}tf~; "t,r~,\-'''.\:· '\:-ir ,}"'~~\~<ki\i{\> 
DB.ID Document Type.< Document No:' 

AMP Review NOT Required 

DB ID Document Type 

1252 Drawing 

Document No. 

455-893 

function. 

Revision 
No. Document Name 

3 Support Disk and Misc. Basket Details, MPC-Yankee 

:'-T:"LA=A=Q~u":e::s::t·'::,o:::n'::'#:'1::R::e::v":'i:::ew=------, ;T::L::A=A=Q~u=e=st::i::o::::n:::#::2::::R::e':v::ie::w"::_ ____ ~ ;_T:=-LA':::A:::Q:::u:::e':s':'t::io::::n'.:#::3::'::R::e::v·=,e=w=-----~~T::L'::A'::A'::Q:::u:::e:::s:'t::io::::n'.:#::4:::::::R::e::v::ie::::w:______ TLAA Question #5 Review 
Yes, this document involves systems, No, this document does not consider 11No, this document does not involve Yes, the analyses/design basis document rtes, the analysis/design basis document 
structures, and components (SSCs) the effects of aging on the ITS SSC. time-limited assumptions defined by was determined to be relevant in involves conclusions or provides a basis 
important to safety (ITS) within the the current operating term. making a safety determination by the of conclusions related to the capability 
scope of the CoC renewal. ~---~--~------~ 1CoC Holder. of the SSC to perform its intended safety 

~--------------~ function. 

Tuesday, December 3, 2019 

• • 

TLAA Question #6 Review 

Yes, the design document/analysis is 
contained or incorporated by reference 
in the design basis. 

Page 158 of 168 

• 



• • • 
DB ID Document Type 

•!253 ror~wingf. 
b°,cument Nai:ne • ... . . , 

. -H~it.rransfer Disk~
0

Fu~I B~sket; M PC'Ya~ke/"' 
, ' > '-", • , • ., ' ' ' Jc ,~, 

TLAA Qu:stion #1.Review ' 

. yes: thii\locurfrenf involves:syst~(ns, 
structures, and components (SSCs) 

TLAA Question #2 Review TLAA question #3 Review ;:::::.~~=~=.====:==-...::."'=-~:.., ;:.::;:=:::::~~==::==:t::.-,-...:':,.'..,.. _ _:._:, TLAA Question #6 Review 
Nd, this'doctiment'does not consider Nb/this document 'does' notiinvolve•' ,, Yes'Ft'ne anaiyses/design basis 'ciocumeht Yes,.th/e\analysjs/design basis document 'Yes, ihildesign document/analysis.is 
the·effects of aging on the ITS SSC• time-limited' as.su~ptions defined bY: was a;;termined to be.relevant in i' invoi~es co,nchlsions o(jJrovides,a basis;. !contained or incorporated by reference 

. irnportan\fo saf~ty (ITS),.within the 
'. scope' o fthe CoG renewal.. . " i :: 

the curre~eratingJerm, '> : . · · >::~ ma~wg a ~afxiY,.~et:r,rpina,:.i°cn:gx t.he. 0, I of ~6,.ndysion.~relate~ ~ the c,ap;~,pi)ity : ,.liL_n_th_e_d_e_s~ig~n_b~a~s~is_. --,---~--~ 
"' Coe.Holder: ··;, .' · .,,; . ;I ,ofthe,SSC 0to perform'its intended safety·, 

AMP Review NOT Required 

DB ID Document Type 

1254 Drawing 

Document No. 

455-895 

unction. 

Revision 
No. Document Name 

5 Fuel Basket Assembly, MPC-Yankee 

TLAA Question #1 Review TLAA Question #2 Review TLAA Question #3 Review ;":.T:'.LA:'.A:'.:'.Q:'.u:'.e:'.st"':io:'.n".:"':#4=R:'.e:'.vi:'.e:'.w':_ _____ TLAA Question #5 Review TLAA Question #6 Review 

Yes, this document involves systems, 
structures, and components (SSCs) 
important to safety (ITS) within the 
scope of the CoC renewal. 

[No, this docu;nent does not consider I No, this document does not involve Yes, the analyses/design basis document Yes, the analysis/design basis document 
[the effects of aging on the ITS SSC. time-I imited assumptions defined by was determined to be relevant in involves conclusions or provides a basis 

the current operating term. making a safety determination by the of conclusions related to the capability 

Yes, the design document/analysis is 
contained or incorporated by reference 
in the design basis. 

~------~-----~~C_o_C_H_o_ld_e_r_. __________ of the SSC to perform its intended safety 
function. 

DB ID•, Do.cum,intTvpe~ 
-t\·· ,,,;, .,,,\ '(' 

Docinnent.Nd; 
,Revision " 
No. · Do~t'ment Name 

1255 i' Drawing: '., 455:895P (5eo) 5 ,sf;,; 
,_, )1• ," 0', c C <·,,,~~\'\(:,, ·,~ ,", ~~)\~'.t:t ,\'' 
;:T=LAA::::::::::Q::u::e=st=io=n:'::#=:1::·::R:::ev=i=ew=-·--~-~!T~LAA~~Q~u~e~st~io~n~#2~R!ev~i!e~w~·~· ~: --~-~~~~~~~~~~:_i~ _ _,_;L,E~~~~~~~~~~~-~: ;:.:::::::'.:'.=:'.'.::::::::::====--;---2,'; .TLAA Question °#6 Review· 
. es, thi~ d~cumen! invol1t;

1
s,~ystii:p,s, . 9, this drcuinen,tgo.es nqt,c9nsicjer 

·· structures,• arld·components (SSCs). . tne'effectsiof agini.ton the ITS SSC:. 
important to safety (ITS) ;within t~e 

.1 scope ofthe:.CoC renewal.\ .. 

AMP Review NOT Required 

DB ID Document Type 

1256 Drawing 

Document No. 

455-901P (OPO) 

Revision 
No. Document Name 

0 Can Assembly, Damaged Fuel, MPC-Yankee 

;:.T:'.LA:'.A:'.:'.Q:'.u:'.e:::st"':io::n".:"':#l=R:::ev::i:::e::w:_ ___ ~ ;:.T:'.LA:'.A:'.:'.Q:'.u:'.e:::st"':io::n".:"':#2:::::R::e::vi::e:'.w':_ _____ ;T:'.L:'::A:'::A::Q::u:::e::s:'.ti::o"':n::#::3::'.R::e::v::ie=w=-----~ ;T:'.L::A::A:'::Q'.:u:'.e:'.s:::t:'.io:'.n:'.#::4::R:'.e::v:'.ie=w:'.... ____ ~ ;::T:::LA=A=Q~u=e=st=io'::n':':::::#'::5:::R':':e::v:::ie':':w':_ ____ • TLAA Question #6 Review 
Yes, this document involves systems, No, this document does not consider No, this document does not involve Yes, the analyses/design basis document Yes, the analysis/design basis document Yes, the design document/analysis is 
structures, and components (SSCs) the effects of aging on the ITS SSC. time-limited assumptions defined by was determined to be relevant in involves conclusions or provides a basis contained or incorporated by reference 
important to safety (ITS) within the the current operating tenn. making a safety determination by the of conclusions related to the capability in the design basis. 
scope of the CoC renewal. ~---~~-~------~ 1CoC Holder. of the SSC to perform its intended safety 

~-------------~ function. 

Tuesday, December 3, 2019 Page 159 of 168 



Document'Type 

, 'prawing· ; 
p,01~~~~~~.~~~e: ~{~: :, ,,,,, ,';t;, 

4;~~02P (bf j ; i y Ca'.YDetail~;pamag~\J ~uel; fvitc-Van~;; .· . 

;:,i;:~A=A=Q~lJ=e=~t=·i=o"=·=#=l=R=e=~i=e:::"!:;;;::>":..' ~~ci.._:_, ~:=.::=======~===-~'.:..-.::..:.~· ·;·,.:·;:T=L=A=·~t'lo~· u=e=s=·ti=b="=:#=3=:R=E!=',J::'ie=w=· :·:f:" ,:;_· ·:.:<:_· ::..,~~ ;~=~===E:rz:=:::._.::..:..::..:.~ :====::::~:'::::i::::::t~:::.:.:s.:_:_~~· TLA~:Qtiestion #~ Revi~w · . 
Yes; this document involves systems, No; this do'cument does notjnvolve< Yes, \lie a'nalys.i,s/design'basis docurri~nt I es, t.he analysis/design, basis document !Yes, th'e 'design ddcument/analysis:is 
sti;uctures, and ~Ofl}pOnents (SSCsr was d,etermiried to be7el,evant:in\. ' .. < , involves c:C,ncl~~ions,or'.provide~ a basis:'. : ~~rtain~.d. q~i~s~rpo'.a~ed by reforence 
ilnportru;ifto safefy {ITS)within ti]~ ,· ;,,ai<i~f~ safety. deterriiihation \v the' Ji< of~'oricl,u~·i~~(r\latedto the i:~]JaiJH)tf{: . in.the design basis. · ·' / · 

. scope of the CoC renewal.· · Coe Holder. . . ' · · ' of the SSC to perform its intended safety 

AMP Review NOT Required 

DB ID Document Type 

1258 Drawing 

Document No. 

455-913 

Revision 

No. Document Name 

1 Supplemental Shielding, (VCC) Inlets, MPC-Yankee 

;':.T:"'LA=A=Q'=u=e=st:::io":'n:'::#=l=R=ev"::'i:::ew'=------, TLAA Question #2 Review TLAA Question #3 Review 

Yes, this document involves systems, No, this document does not co 
structures, and components (SSCs) the effects of aging on Hie ITS 

~l:o, this document does not involve 
SSC. time-limited assumptions defined by 

important to safety (ITS) within the 
scope of the CoC renewal. 

/\MP ReviewNOT Reguired 

DB ID Document Type Document No .. 

1259 ·Drawing:; · ~55:§1s ,, . 

Re~falon 
No. 

1 ' 

the current operating term. 

. ,,_. ---- , ___ " -~~--· -···-- --·--~,------------··--,.- --~~~ 

Document Name 

TLAA Question #4 Review 

Yes, the analyses/design basis document 
was determined to be relevant in 
making a safety determination by the 
CoC Holder. 

--·--- --~- ----- --~ ·-· 

' unction: · 

TLAA Question #5 Review 

Yes, the analysis/design basis document 
involves conclusions or provides a basis 
of conclusions related to the capability 
of the SSC to perform its intended safety 
function . -- . --· - .. ·-· -- -----

TLAA Question #6 Review 

Yes, the design document/analysis is 
contained or incorporated by reference 
in the design basis. 

;:T::LAA::::::::Q'.:u::e::st::io::n:'::#::1:::. ':R::ev"::'i::ew=-.·::,· __ 2 ~ ;':.T:"'LAA::::::::Q':'u::e:"'st=io::n:'::::#2=R=~v:':_i::e::w:;._:2'.:____;;..:___:_, TLAA Question #3 Re'vie:" . ~!:i }LAA 9u~stio~ #4 Review. · TLA.A Quest.ion #5 Revi<;w 

No, this documerit'does not-involve' o, this document'.ooes riot"consider.>' No; this1docu\nerit-does riofirivcilve'.i': No, the analysgs/design basis ~ocumenf1j No, th!!, analyses)'design1t,asls document Yes; tii'e!°aesign document/analysis is 
SSCs [TS within the scope, of Coe· the.effects of aging on the-ITS SSG: tim~di.mite~ a~sun'iptiOl)S <!~fiiieci"oy:,' was determined to not be relev~nt in j does .not involve or provide a basis for 'contai;ed or in<:orpora't~d by reference 
renewal. thecurrenJ;Qperatin~ t'.;~~!1 , · --}:'. making a saf~ty.det~r~rgi~a,tion by tl)e. I co.~cl!Jsio~s r~late,~ w ~he capability of , jn the design basis. · ., . . 

-------. -· ~--·-- · · ,.,~, •;, • • · •;;: · <·· Coe Holder. - ·d •• · • "< ~he SSC to per{(?rm ,ts intended safety,··•:'· "·" · · · · :• · ·· · · 

AMP Review NOT Required 

DB ID Document Type 

1260 Drawing 

Document No. 

455-919 

·...:::_.,,~ ... -..--~...: .. -~~--,.,..:;-.~~W-Y,·~-----,\-) _____ ·;c,-·.;'l~--,:··~·o<:. ___ _:_c,:. ____ -. ,.. - --»~ .. .,.Sv<: ___ .#" ~~t. < _functibn. "~.,_~ .. 

Revision 

No. Document Name 

2 Retainer, United Nuclear Test Assembly, MPC-Yankee 

;:T=LA=A=Q'.:u::e::st=io::n:'::#=l=R=ev"::'i::ew=-----~:':.T=LA=A=Q'=u=e::st=io=n=#2=R=ev:':i:::e::w:__ ___ ~;:,T:"'LA=A=Q~u=e=st=i=on=#::3::R::e'::v':"ie=w:_ ____ ~~T=L=A=At'Q~u=e=s=ti=o=n=#=4::::R::e::v::ie=w=-----~ TLAA Question #5 Review 
Yes, this document involves systems, No, this document does not consider 'INo, this document does not involve Yes, the analyses/design basis document r,'es, the analysis/design basis document 
structures, and components (SSCs) the effects of aging on the ITS SSC. time-limited assumptions defined by was determined to be relevant in involves conclusions or provides a basis 
important to safety (ITS) within the the current operating term. making a safety determination by the of conclusions related to the capability 
scope of the CoC renewal. ~---~--~------~ 1CoC Holder. of the SSC to perform its intended safety 

~-------------~ 
function. 

Tuesday, December 3, 2019 

• • 

TLAA Question #6 Review 

Yes, the design document/analysis is 
contained or incorporated by reference 
in the design basis. 

Page 160 of 168 

• 



• • 
AIVIPR~viev.i'NOT.Requir.ed . 

'• ~:;;; '•\ '\ ,'c'c;~/''')f:: ·.· ::~·J>:.f+: . :\':~*'?;: · ';fr, ··:,::::_' '~evl~cin · 'il,0~': >~· (~'' 

Document Tvoe.· . Document No.. :'t No. ~: • ·. :~.o.· .. ~.'.1'ent··.Na,m7 ,",t_.·... . . . ... cz.:.· .. ·. .·.•.'', . · ·.i.'f• .. 
/ : •\!ct:F1 : Y~7.?~fo60(~~.3f. :·~'.;:3;,!~. ·: X~i~7e•; sit~•Re'i:ci,~~gured:~~~I As~e,mbly'•::l~f/,~,. ,'.fi~!,; '..~Ith' ~(f' ,:~:,. '•y::~; 

,T,LAA Questi~~ fftRevieJ·, ;:T:::LA=·=11.=·Q~u=e=s=t=io;;:.n;:#=3=R=ev=i=e::'!':c, -J,2;.::;:..,.__:~;::'::'j:~::;::;::::::::i::::::::::::!:=-c.:.:J.,:;,:..:_:...,.i..;;:; TLAA:,Q~e~ti~!'.#? Revi.ew 
yes, this,c~ocumfnf,involv.es sy~te}f:is, No,tfiis'documenfdoesno't~ftjv'dlve? 
structures; and 'components (SSCs) · tinie-li~ited assµrnptions definect' 5{· 

. 'i1J1portaj1fto.safety.(ITS)fv/thin'We • .• :;h, .. ~ti.::· v::. th.ec.,urr.e1_n.,o, .. ,.P .. e. ra.t,i·n· g:,ie~.·.;·;·.··'.· .. Y ,' . Y~' 
' sci>plortli~1caorenewaL '·,.;,4••·· ;,;·• . · · ,,. iJf · · ·· .. · ... ·· ... · ... · · ···. ,.··· · ,L.--~-".C..~-","-'--~-"'---,..., 

AMP Review NOT Required 
Revision 

DB ID Document Type No. Document Name 

1262 Drawing 

Document No. 

YR-00-061 (RD4) 4 Yankee - Class Reconfigured Fuel Assembly Shell Weldment 

,=T=LA':::'A:'Q""u':e::s:::f:::10::n::::#::l=R=ev::i::e:=w:__ _____ ,;.T=LA::A':'::'Q""u':e::s:::ti:::o::n::::#::2::'::R"':ev::i::e:=w:__ ____ ~ TLAA Question #3 Review 

INo, this document does not involve Yes, this document involves systems, No, this document does not consider 
structures, and components (SSCs) ~ts of aging on the ITS SSC. 
important to safety (ITS) within the 
scope of the CoC renewal. 

time-limited assumptions defined by 
the current operating tenn. 

TLAA Question #4 Review 

Yes, the analyses/design basis document 
was determined to be relevant in 
making a safety determination by the 
Coe Holder. 

----···-·-= -w~··~- -,-,-~, "" • . ....,.,., __ . ",,,,.,.., . ..,,,.,,- ....... _ _.,...,, .. ,., __ , "' ~ ••:•~_f' 'i\\\~.'J,\"",,'c> , ~,';':0-'<:C>'\,;•g,\:\ ,,, ', . ., u , ';,,;,:· '_'f .. , _..,_ :>> •• ,,'>'I '-r -,'f;., ~·:~:\ 1,AO 
•A,--M-•.._...-,-,, .... -···-"' ""''"'~.---·· -

A,MP Review NOTRequired · .. . · ,. ,: · :;. ; · 

. . . , "· ~·/¥\':.t\D~:;~oi\c:,~u1··m"-~ 'ent·.·N,;_.i,::..·.· '.: ... RNeov.~~ ..... /:.i',?,' n.. ·D·,··ocum,·:e\n._t/.fN~':ai:m, e ,-,,;·. ·,,,">\· ~ ::.--"'.~ 
·, " zy-/ _ _ ~~···,' 

0 )\~~!fi~ :\<.\/r. 
'."''.,,:i':. 

YR'.CJ0-062'.Sn.1 (RD4) .4 ,Yankee - Cla'ss Recohfigured,l'uel Assembly Top ·End Flttihg 
t: '\!:>~·::,.,'<'\ZG:'.:]·};·~---:·.,,;;:f:• ,<:::\\;- ;,_--;\-~· .\1AJe·fnbly~;f~- : •Itt· ,'"\st,0\'.(}''. :'~/~;;;_-~;:,,::~v::\~t~~\/'.(,-,:r:~_;,, 
~. TlAA QLJe~tion #l~Reviefa:. !~A.A Q~e~ti~n #2 ~~iew.·~; · TLAA 

1;:;~,: ,·. Yes;:tmtoocun1\fifrihvol.;f!i~'.Systems;' iPthis'ooctl!nenidoeiirioh:orisitlert r'. stiucttlr~: and components(SSG{{ thAeffectsof agin{ori the'ifrs sst( 
\;i. . > iffiportaQtctcj, sa.fiti (IT:S):Within t~IJ, ; ]/;·{.~ii>~:')•.:.·:.. . :,;} .,;"{£i2,\~:: ~~::.,;,,.c:.::,.:,~c=,:;:,:..;,5,.=:::.:;~;;:,::~.,..:;,....,.-:~il~i: f:, . sti>peoft!1'e:CoG'ffen°ewal;'~,/Y,:11:i~l:'· . . . . "')SP'> =c:;;;~=='-"-'-"--"--""--""--'-'.,.;:;,--'-;;_;,c::,,-1 
1:-r:~. -..,·~-~<~·--~--·:", ---,,.~-~-vZ.-. ..:,~ ~~-~'i......~' ,,A..,_~._-.,.,.:_,· - -~--·-/:,. . . .... "' 

AMP Review NOT Required 

Revision 
DB ID Document Type Document No. No. Document Name 

1264 Drawing YR-00-062 Sh. 2 (RD2) 2 Yankee - Class Reconfigured Fuel Assembly Top End Plate 

TLAA Question #1 Review TLAA Question #2 Review TLAA Question #3 Review TLAA Question #4 Review 

Yes, this document involves systems, No, this document does not consider ll~o, this document does not involve ~es, the analyses/design basis document 
structures, and components (SSCs) the effects of aging on the ITS SSC. time-limited assumptions defined by ~as determined to be relevant in 
important to safety (ITS) within the lthe current operating term. making a safety determination by the 
scope of the CoC renewal. Coe Holder. 

Tuesday, December 3, 2019 

TLAA Question #5 Review 

Yes, the analysis/design basis document 
involves conclusions or provides a basis 
of conclusions related to the capability 
of the SSC to perform its intended safety 
function. 

"''"'~-·--·- ""' -·- ,,, .... __ ..,,s,,,, .•. , '"'"' ......... ,..,.._.,, 

.})ti{\·<;;i:(; ,:;~~ :'~:<~f 
~--

TLAA Question #5 Review 

~es, the analysis/design basis document 
involves conclusions or provides a basis 
of conclusions related to the capability 
of the SSC to perform its intended safety 
'unction. 

• 

TLAA Question #6 Review 

es, the design document/analysis is 
contained or incorporated by reference 
in the design basis. 

TLAA Question #6 Review 

rs· the design document/analysis is I 
contained or incorporated by reference 
in the design basis. 

Page 161 of 168 



AMP Review NOT Required 

DB JD Document Type 

1266 Drawing 

Document No. 

YR-00-063 (RD4) 

Revision 
No. Document Name 

4 Yankee - Class Reconfigured Fuel Assembly Bottom End Fitting Assy 

;::.T::LA=A=Q"'u':'e"'s:'ti:'o::'n:::#:'l':'R:'e':'v':ie::w::_ _____ ;::.T::LA=A=Q"'u':e:'s:'ti':o':n':'#:'2::R:::e::v"::i::e:=w:_ ____ ~ ;.T::LA':"::'A':'Q"'u':'e::s':'t:'io,,n:'::#':3:::':'R::e:":vi':e:'w:_ ____ ~~T=L=A=A=Q"'u=e=s':'t::'io,,n:'::#':4:::::'::R::e:":v:::ie:'w:_ _____ TLAA Question #5 Review 
Yes, this document involves systems, No, this document does not consider 11:No, this document does not involve Yes, the analyses/design basis document Yes, the analysis/design basis document 
structures, and components (SSCs) the effects of aging on the ITS SSC. time-limited assumptions defined by was determined to be relevant in involves conclusions or provides a basis 
important to safety (ITS) within the ~th_e_c_u_r_re_n_t_o~p_e_ra_t_in~g~te_rm_. ____ ~,making a safety determination by the of conclusions related to the capability 
scope of the CoC renewal. Coe Holder. of the SSC to perform its intended safety 

function. 

AMP Review NOT Required 

DB ID Document Type 

1268 Drawing 

Document No. 

YR-00-065 (RD2) 

Revision 
No. Document Name 

2 Yankee - Class Reconfigured Fuel Assembly Fuel Basket Assembly 

TLAA Question #6 Review 

Yes, the design document/analysis is 
contained or incorporated by reference 
in the design basis. 

TLAA Question #1 Review 

Yes, this document involves systems, No, this document does not consider 11~0, this document does not involve 

TLAA Question #2 Review TLAA Question #3 Review TLAA Question #4 Review ~T=LA=A=Q=ue=s=t=io':'n:':#:::5:':::':R:'e:':v::'ie':'w:':_ ____ ~ TLAA Question #6 Review 

Yes, the analysis/design basis document l:Yes, the design document/analysis is I Yes, the analyses/design basis document 
structures, and components (SSCs) the effects of aging on the ITS SSC. time-limited assumptions defined by was determined to be relevant in involves conclusions or provides a basis contained or incorporated by reference 
important to safety (ITS) within the !the current operating term. making a safety determination by the of conclusions related to the capability ~n_t_h_e_d_e_s~ig~n_ba_s_is_. _______ ~ 
scope of the CoC renewal. Coe Holder. of the SSC to perform its intended safety 

function. 

Tuesday, December 3, 2019 Page 162 of 168 

• • • 



• • 
Document Type 

' ;;:,;,,mk, ot~wingi{';, 

.. : TLAA Quest~on 111 Re11_iew: 

Yes, this document invol:yes sys;ems, 
structures, and con\pone11ts (SS<::s) 

. important to safety (ITS)\vithin the' ' 
scope of the CoC renewal. · 

AMP Review NOT Required 

TLM_ouestion #2 _Revie"." SJ' • . TLAAAu~stio,n:~3 Revie.':" . 

No, this document does nof consider o, this'document does noiinvolve 
he effects ofaging on the ITS SSC. · tfme-limiteq,~sumpt!pns qefined9y 

;. . ' ;, : ' ,, '>. the current operating tehn: ., .,__: s'.' 

Revision 
DB ID Document Type Document No. No. Document Name 

;::.T~t'A12A:;:: .. ·:SQ':~'.c:::st'.::io::n:=:114:::.:::R::e:::vi'.ce::'.:w':__,__;_"-~"' TLAA Q~estion 115 Review 
Yes; the analyses/design oasis document es;'the ari'alysis/design basis document 
"."frfle~etmin~gJo be r,el~va~!Jn ,, involves.·.co~dus.ions or provid~s a basis 
makin'g'a'safety determination-by the ,, of'concl~siori's re)ated to:the ~apabilityt' 
CoC H·older, · oqhe SSCto.perform its intended safety 
'----~'-,-~--~-~~--".~, t~TlctiOhJ<:>: " ¥ \ ~",:',,, ," ' 

1270 Drawing YR-00-066 Sh. 2 (RD3) 3 Yankee - Class Reconfigured Fuel Assembly Fuel Tube Assembly 

;::T':LA:"A:::'Q':u::e::st=io=n=#l=R=ev':'i:':ew"::._ ____ ~ TLAA Question #2 Review TLAA Question 113 Review ;::.T::LA::A::::Q':u':e::st'.:i::on::::#::'.:4:::R::e:::vi':e:':w':_ _____ TLAA Question 115 Review 
Yes, this document involves systems, No, this -do_c_u_1~~t_d_o-es-no-t-;;o-~sider--1 No, this docu1_n_e-nt·does not involve Yes, the analyses/design basis document Yes, the analysis/design basis document 
structures, and components (SSCs) the effects of aging on the ITS SSC. time-limited assumptions defined by was determined to be relevant in involves conclusions or provides a basis 
important to safety (ITS) within the ~th_e_c_u_r_re_n_t_o~p_e_ra_t_in~g~te_rm_. ___ ~ making a safety determination by the of conclusions related to the capability 
scope of the CoC renewal. ,_c_o_C_H_o_ld_e_r_. ---------~ of the SSC to perform its intended safety 

,,J;DBH> 

1272., 
, D?,cument Type ;.~>,: 
FSJ'.R 

Document No .. -

NAC-M PC-FSAR: 

_Revision 
.'No. 

0 

function. 

oci'cument Name 

NAC-MPC:Final Safety Analysis Report for the NAC'.MPC System 
(f\pril.200:0).- Docket No,.72-1025· , . .": ', 

TLAA Question #1 Review ;: '·: ~~AA Question #2 Revi~w ', TLAA cfuestion 113 Rev.iew TlAA QuE!stkm #4 Re~i~w .. · .Ti1A Q~es~ion'its Review 

: Yes;\this cloclunenfanvcilves systems/' o, this 'aocu1nent cloes i)o(cori~ide'r · 
structures, and components (SSCs) . the effects of &ging on the ITS SSC. 
impo,i1antti;~afety;pTS) iithin;Jhe ·) · ; 
scope of the CoC renewal: Reviewed 
latest,revisJ:Or _(B, Lt;A-PrU?O.J,8) as, ajl ~" 

o, thisc!ocufoent-does not\invoJve"' ·· ver;'.tt>i, ~nalyses/design b'asis document ; Ye$,'\:ne a'ilalysisJdeslgn ba~is ' 
time-litl'lited a'ssuinptions defined by as:deter,:nined to be relevant;;n' 'i document involves coficlusion.s or 

• fhe current optirating\terml;r • '~,:, r/iiking,a'.~af~1V1d,eterrn;J'natior)v th.e'fri pr~v1des:a.basi~of:con~1usi:O!\f:,,,,:;_, 
Co( Holder. ' V riil;ied to t.he capability oftljtssc to 
.·:r, :,:·itl't~Nii'~,1,,· .:.:J,i p€rforrt)Jts· intifnded;{afety functici~ 

prev10us rev1s10n was consistent with t· • 

finairevisiCl~_a_n,<i_l~t:st.~<iC., ·.; ·--->> , .. , ···--"· ., .• A __ ,.;. , . . " .. u .... ,;,,,:c •. · f} ... ·j ~ A 

Tuesday, December 3, 2019 

• 
I es;,the design document/analysis is 
cori'ta.ined or incorporated by reference . 
in the design basl . ,... . 

TLAA Question 116 Review 

Yes, the design document/analysis is 
contained or incorporated by reference 
in the design basis. 

Yesi;,ttiedesign do~ument/analysis is 
cori'tained or incorporated.by reference 
in the design.basis'.;·· •· · • 

Page 163 of 168 



[1~!~~~1~n:~~c,.l[~~~~~J~~~,vi~~~;~fa_ ---
AMP Review NOT Required 

DB ID Document Type 

1274 FSAR 

Document No. 

NAC-MPC-FSAR 

Revision 
No. Document Name 

2 NAC-MPC Final Safety Analysis Report for the NAC-MPC System 
(November 2002) - Docket No. 72-1025 

-:.T=LA=A=Q"'u:'e':st=io=:n:'::#"'l=Re:::v:::i:::ew=--------~ -:.T=LA=A=Q"'u:'e':st=io=n=#2=R:::ev:::'i:'e:::w:_ ____ -:.T:::LA=A=Q~u=e=s=ti:::o'::':n:::#:::3::':R::e:::v':::ie'::w:..___ ____ ~ -:.T:=LA=A=Q"'u:'e=:st::':io=n=#4=R=e=vi:'e:::w:_ ____ -:.T=LA=A=Q~u'::e::s:'ti:':o'::':n:::#:':5::':R::e:::v':::ie'::w:..___ ____ ~ TLAA Question #6 Review 
Yes, this document involves systems, No, this document does not consider !No, this document does not involve Yes, the analyses/design basis document Yes, the analysis/design basis 1:Yes, the design document/analysis is I 
structures, and components (SSCs) the effects of aging on the ITS SSC. time-limited assumptions defined by was determined to be relevant in document involves conclusions or contained or incorporated by reference 
important to safety (ITS) within the the current operating terrn. making a safety determination by the provides a basis of conclusions n the design basis. 
scope of the CoC renewal. Reviewed ~---~--~-----~ ~C_o_C_H_o_ld_e_r. _________ ~ related to the capability of the SSC to 
latest revision (R 11, April 2018) as all perform its intended safety function. 
previous revision was consistent with 
final revision and latest CoC. 

DB ID, ):•Document ;y~~ ' 
- . -

1273 -FSAR 
",",, 

., NAC-JylPC-FSAR 

;:.T=LA:::A::::::Q'.:u;'.:e:=st=io=n:::#::l~Re:::v:::i:::ew=--;--~~ ;:.:::::;;:::=======--'-~~~'.:::., TLAA Question #3 Review ;t.-:::::::::::~'::::::::::-:::::::::;:, ==~.:..:-~--,-, 
Yes, this docunient involves systems, No(tbis doc:inneni'does ~ot involve·:?- Yes, thf/inalyses/des,ign qasis document: 'Y~s:.1:ne' ah'~lysis/de'sign b~sis ' Yes, thi.iiesigrydociimerit/analysis is 
structures, and COIJIJ)Orients (SSCs) - . time~limited assumptions defined"by . was determined to be. relevant In. -Bocun,ent involves conclusions or- . contained or incorporated by reference 
important to safc:ty (IT~) with_in the~. ----,-'---~-''----,--~~---,'-'- the currenfoperatfrig.,terrn)\1''1. ', -.·.;~ making a sa~~W det~~tnina,t_i_on by,tH~ ·,, 1 provf8es\atisis:ofconclusions ;J.. in the desigrib~sis ... •· .::· ·· .• - · · · , 
scope o( the Coe rene,val. Reviewed CoCHcilder. . '. '. ,. ' . . . _. relatid to the"capabiH(y ~f the SSC to . 
(atest n.wision:(~11, April 20)~) as~ll . ',)iP.erfofm_its\liitenct'ed;~afety,function: 
previous ~evisiqn ·was!co.nsistenf witlI ., 
final reV:ision· an'd latestCoC .. · - . 

AMP Review NOT Required 

DB ID Document Type 

1271 FSAR 

Document No. 

NAC-MPC-FSAR 

Revision 

No. Document Name 

4 NAC-MPC Final Safety Analysis Report for the NAC-MPC System 

;:.T:=LA:::A::::::Q'.:u:'e:::st'::io::n:::#'::l=Re:::v:::ie=w=-----~ -:.T=LA:::A::::::Q':u:'e:::st'::io=n=#2=R=ev::i::e:::w:_ ____ -:.T:::LA:::A:::'::Q~u=e=st=i=o=n=#=3::':R::e:::v'::ie=w=--------~ ~T=L=A=A=Q=u=e=s=ti:'o::n::':#:::'4:::'R:'e:::v::ie:::w:::_ ____ ~ TLAA Question #5 Review 
Yes, this document involves systems, No, this document does not consider 11No, this document does not involve Yes, the analyses/design basis document Yes, the analysis/design basis 
structures, and components (SSCs) the effects of aging on the ITS SSC. time-limited assumptions defined by was determined to be relevant in document involves conclusions or 
important to safety (ITS) within the the current operating terrn. making a safety determination by the provides a basis of conclusions 
scope of the CoC renewal. Reviewed ~---~--~-----~i~C_o_C_H_o_ld_e_r. _________ ~ related to the capability of the SSC to 
latest revision (R 11, April 2018) as all perform its intended safety function. 
previous revision was consistent with 
final revision and latest CoC. 

Tuesday, December 3, 2019 

• • 

TLAA Question #6 Review 

Yes, the design document/analysis is 
contained or incorporated by reference 
in the design basis. 

Page 164 of 168 

• 



• • 
~~s.lj1z>is~~:·W~cit;l~~itt~1~~vt(W:,g~ta11Wff{,?;.>~~·~c:"' 

AMP Review NOT Requir:ed . y\ 

,~ r -:,,;:-;.- '\i\ "_,;\•:;>:·ti'' --);f Rev.,i~f~r, 

DBID Na: 

, 1275 \, ,i(fS/\R' 

Document No. 

NAC-MPC-FSAR ,,~· " '\', ' 
5 

Document Name· , ", . 

,, .~·fi:-~PCF)~al;Saf~ty An?ly1(i:Repo'rftoNh,e'r,l/\~-Mgf,_S~stei:n~l\l~~ \;:/ 

'Yes; this'.documegf involyes systems, 
strnctures, 'and components (SSCs) 
i!nportanpto safety (ITS) within tJie: 

, · . sfope ofttie CciC;',renewaf: Revie\ved 
latest revision (R] l, April 2018) il{i all 

' previous reyision:was consistent.with 
final revision ai1diatest ccit. ' · · --. 
AMP Review NOT Required 

DB ID Document Type 

TLAA Question #2 Review , TLAA Quesih:m #3 R~view 

Nd;this document''does not:consider No; this docui:nentqoes notinvolVe,: 
the effects of aging on the_ ITS SSC. time-limited assun{ption; defined by/ 

· · · · \ the ¢~J;'::! operating_ term. 'i• ,, , .; 

Revision 
No. Document Name 

Yes'.'t!,e1'anaiYses/design•basis ,doc'u'riierif Yes;fne a'nalysis/ design basi§ ..• 
was 'determined to be relevant in : : docuin~nt involves·concl~sions or 
mak.irig ~- ~~~ety dete~'l',\nation,~yth~ :J' PrD\'.l~es a, R~lisgf c§nfl4s1qAs 
CoCHolder. ,.,. - · ' ' , I related to the:capabJlity of tfie' SSC to 

-perform its intended safety flinction. 
",\'\{,"' \~>;{: ), :.-; , 

1276 FSAR 

Document No. 

NAC-MPC-FSAR 6 NAC-MPC Final Safety Analysis Report for the NAC-MPC System 

TLAA Question #1 Review 

Yes. this document involves systems, 
structures, and components (SSCs) 
important to safety (ITS) within the 
scope of the CoC renewal. Reviewed 
latest revision (RI I, April 2018) as all 
previous revision was consistent with 
final revision and latest CoC. 

~MP Rfview:NOT. ~equiiec:! 
'._;!:!. C • » ' \ • ' 

TLAA Question #2 Review 

No, this document does not consider 
the effects of aging on the ITS SSC. 

DBID 

1'278 

Docume~t Type 

gAR 

Document No. 

NifMPC-FSAR . 

TLAA Question #3 Review TLAA Question #4 Review TLAA Question #5 Review 

[No, this document does not involve Yes, the analyses/design basis document Yes, the analysis/design basis 
time-I imited assumptions defined by was determined to be relevant in document involves conclusions or 
the current operating tenn. making a safety determination by the provides a basis of conclusions 

Coe Holder. related to the capability of the SSC to 
perform its intended safety function. 

' 'TLAA Question #1:Revlew,C:vt:· 

Yes, this document involves systems, 
;'::SE::'::':':':':'::::':::::::::::=:_1:.:...::;.:.:__::.:.:,;=:::::::'=========:__::.:..:.:__:.:__~ :='-='=========:::_:_:.:..:.:..=-· ·:.::"_,k'.:.;~' TLAA:ci~es~i6~'i#S Re~i~w, /<,~/' 

es, ~lie analysis/design' ba_sis 

do~lt~~~tJD~9,Jves;c;q,ncl u~.i~fa/ r 
pro"'.ides a b_a_si~ of conclusiol)~. 

·'· ~t!Jlctures, and co111pone~J~;<~,§~.s) 
1111portantto safety {ITS) -y.:tthm the 
scope of.the CoC-renewaL Reviewed · 
!![test revis,ion (llif;l, Ap~i!.2Q];§)i~s aH 
previous revision was consistentwith 

. final revision anct:latest CoC. 

Tuesday, December 3, 2019 

~~----~-----~ relat_eito t~:e;~<1pability of.the SSC to, 
peiforrn hs intendei(s~fety flirction.~ 

• 
· es, t~e design 99cument/analysis fs 

!contained or in'.corporated' by reference 
in the design basis. 

TLAA Question #6 Review 

Yes, the design document/analysis is 
contained or incorporated by reference 
in the design basis. 

. Yes, tl]e,design documept/analysis is 
-contai~ed or:Jncorpor~ted by reference 
'1in th~1~~sigrib~fis.· ' ,,,;, .. 

Page 165 of 168 



~~lW:B"TJ~~1'rit~~r~~{:o}t'.a,J!!>~~:?·:¥JJ 
AMP Review NOT Required 

DB ID Document Type 

1279 FSAR 

Document No. 

NAC-M PC-FSAR 

Revision 
No. Document Name 

8 NAC-MPC Final Safety Analysis Report for the NAC-MPC System 
(December 2010) - Docket No. 72-1025 

;':.T=LA=A=Q=u=e=st=io::::n:::::#::::l::::::::Re=v=ie=w=-____ ~ ;':.T".'LA:::A::::::Q'.:u:::e=st=io=n=#2=R=ev=i:::e:':'w:__ ___ ~ ;::.T=LA=A=Q=u=e=st::i:':o::':n:::#:::3:':R':"e':::v:::ie:::w::_ ____ ~ ~T=L=A=A=Q~u=e=s=ti':"o:':'n:::#:::4:::R:::'e':::v:::'ie=w=------~ ;::.T=LA=A=Q=u=e=s=ti:::o::':n:::#:::5:':R':"e':::v:::ie:::w::_ ____ ~ TLAA Question #6 Review 
Yes, this document involves systems, No, this document does not consider l[No, this document does not involve Yes, the analyses/design basis document Yes, the analysis/design basis [:Yes, the design document/analysis is I 
structures, and components (SSCs) the effects of aging on the ITS SSC. time-limited assumptions defined by was determined to be relevant in document involves conclusions or contained or incorporated by reference 
important to safety (ITS) within the ~th_e_cu_r_re_n_t_o~p_e_r_at_in~g~te_rm_. ____ ~

1
making a safety determination by the provides a basis of conclusions ~n_t_h_e_d_e_si~g_n_b_a_si_s. _______ ~ 

scope of the CoC renewal. Reviewed Coe Holder. related to the capability of the SSC to 
latest revision (RI I, April 2018) as all perform its intended safety function. 
previous revision was consistent with 
final revision and latest CoC. 

DB ID Documeiit Type 

FSAR 

. 'Do~§rnerit N~:. 
NAC.'.MPC-FSAR 

"Revision:, 
No.. . : Docu;;;~ntNam'e' 

9 NAc:·Mgc Final Safe,tv Analysis,R~port f~~the J'!A~~MPC s.v~~.e~,, 
(i\pril 2012).t.poc~,etNo: 72'~025 , - " ' · : · , · ,,,.,\. ·· 

, ' ,,__ ~· /:/.' 

TLAA Question #1 Review . . . TLAA Question #2 Review TLAA Question #3 Review ' .. · TLAA Question #4 Review. , :, . ·. . . . TLAA Question #5 ·Review. ; ,:. . TLAA Question#6 Review . . .. : 

Yes, this document involves systems;·' 'o; this document does not':corisiderJ o;':this document does ~ot iri~ol~e' eS: f~e analyses/desig~ basis d9cumen~ Yes, tR'e arialysis/9esii~1Jasis iio2umerit • 
1
Yes, tRe''design d11cumenf/analysis is 

structures, and components.(SSCs) the. effects of aging on the ITS SSC. ·. time:limited assumptions defi~ed by was d~termi~.ed to be ~.elevant in · '. "I invol.v.~s cone. lu .• sipns o. r. provideta basis contained or incorp'orated by reference 
important to safety (ITS),within .the ' the e,urrent operating term. :·,:. ma,kin~Nafety .tj3terrnin.at_ion by,the ,' .. : ?kop'dysipn(f~l~ted, \~}he 'c~pfbHity,, ,_in .. the design basis. .: · . 
scope ofthe C:6C renewal. Revi~~d CoC Holder. · · ,, · . .., of the.SSC tci p·erforrn itrintended·safety ' • : · , 

-latest revision (RI I, April 2018) as all . function. 
preyious rev.is ion Was CQ~,istent \Yi th, .'--'-='~-----------' 
firial revision artd J'atest·CoC 

AMP Review NOT Required 

DB ID Document Type 

1277 FSAR 

Revision 
Document No. No. Document Name 

NAC-MPC-FSAR (6A) 6 NAC-MPC Final Safety Analysis Report for the NAC-MPC System 
(August 2006) - Docket No. 72-1025 

,:.T::LA=A=Q=u=e=st':io=n=#l'::':'R:".:ev=i:".:e:::w:__ ___ ~;::.T::LA=A=Q=u=e=st=io:::n::#::2:':::'::'R:".:ev=i:".:e:::w'-------~:.T=LA:::A::::::::Q::u:::e:::st=io=n=#=3=R=e=vi:::e:::w::_ ____ ~ ~T:::L:::::A:::::A:::Q:'.:u::::e:::s::ti:::o:::n:::#:::4:::R:::e:::v:::'ie::::w:::_ _____ ;.T:=LA:::A::::::Q::u:::e:::st::::io=n=#=S=R:::e:':vi:::e:':w:__ ___ ~ TLAA Question #6 Review 
Yes, this document involves systems, No, this document does not consider l[:No, this document does not involve Yes, the analyses/design basis document Yes, the design document/analysis is Yes, the design document/analysis is 
structures, and components (SSCs) the effects of aging on the ITS SSC. time-I imited assumptions defined by was determined to be relevant in contained or incorporated by reference contained or incorporated by reference 
important to safety (ITS) within the ~th_e_c_u_rr_e_n_t_o~p_e_ra_t_in~g~te_rm_. ___ ~ mCoaCkiHn

0

g
1
adesra.fety determination by the ~in_t_h_e_d_e_s·~1g_n_b_a_si_s. _______ ~ Lin_t_h_e_d_e_si~g_n_b_as_is_. _______ _, 

scope of the CoC renewal. Reviewed 
latest revision (R 11, April 2018) as all 
previous revision was consistent with 
final revision and latest CoC. 

Tuesday, December 3, 2019 Page 166 of 168 

• • • 



• • 

AMP Review NOT Required 
Revision 

DB ID Document Type Document No. No. Document Name 

1282 FSAR NAC-MPC-FSAR (9A) 9 NAC-MPC Final Safety Analysis Report for the NAC-MPC System 
(July 2012) - Docket No. 72-1025 

TLAA Question #1 Review 

Yes, this document involves systems, 
structures, and components (SSCs) 
important to safety (ITS) within the 
scope of the CoC renewal. Reviewed 
latest revision (RI I, April 2018) as all 
previous revision was consistent with 
final revision and latest CoC. 
}t\:"""' -Yr>~ .:._\_M. -~~-" ,,,\, 

Tuesday, December 3, 2019 

TLAA Question #2 Review TLAA Question #3 Review TLAA Question #4 Review 

No, this document does not consider No, this document does not involve Yes, the analyses/design basis document 
the effects of aging on the ITS SSC. time-I imited assumptions defined by was determined to be relevant in 

· · the current operating term. making a safety determination by the 
CoC Holder. 

TLAA Question #5 Review 

I

ves, the analysis/design basis document 
involves conclusions or provides a basis 

l

of conclusions related to the capability 
of the SSC to perform its intended safety 
function. 

• 

TLAA Question #6 Review 

1ves, the design document/analysis is 

1

contained or incorporated by reference 
in the design basis. 

Page 167 of 168 



AMP Review NOT Required 

DB ID Document Type 

1284 FSAR 

Document No. 

NAC-MPC-FSAR-4A 
(4A) 

Revision 
No. Document Name 

4 NAC-MPC Final Safety Analysis Report for the NAC-MPC System 

;.T::LA=A=Q=u=e=st::io":'n:::#::1::::':R'::ev:::i'::ew=-----~ ,:':TL=A=A=Q=u=es":'t"'io":'n:::#"'2::::':R'::ev=i=ew=-----~ ;.T::LA=A=Q=u=e=st=i=on=#":3:':R':e:::v·=,e=w=------, ~T=L=A=A=Q=u=e=s=ti':o::'n:::#'::'4::::R:::e::v::'ie=w=-----~ ;.T::LA:::A=Q=u=e=st::'i":on=#=S=R=e=v=ie=w=------, TLAA Question #6 Review 

Yes, this document involves systems, No, this document does not consider INo, this document does not involve Yes, the analyses/design basis document Yes, the analysis/design basis Yes, the design document/analysis is 
structures, and components (SSCs) the effects of aging on the ITS SSC. time-limited assumptions defined by was determined to be relevant in document involves conclusions or contained or incorporated by reference 
important to safety (ITS) within the the current operating term. making a safety determination by the provides a basis of conclusions in the design basis. 
scope of the CoC renewal. Reviewed '------'---~-----~i~C_o_C_H_o_ld_e_r. _________ ~ related to the capability of the SSC to 

latest revision (R 11, April 2018) as all perform its intended safety function. 
previous revision was consistent with 
final revision and latest CoC. 

AMP Review NOT Required 
Revision 

DB ID Document Type No. Document Name 

117 Specification 

Document No. 

414-5-01 3 Design Specification for the Connecticut Yankee NAC-MPC System 

TLAA Question #1 Review TLAA Question #2 Review TLAA Question #3 Review TLAA Question #4 Review 

Yes, this document involves systems, No, this document does not consider No, this document does not involve Yes, the analyses/design basis document 
structures, and components (SSCs) the effects of aging on the ITS SSC. time-limited assumptions defined by was determined to be relevant in 
important to safety (ITS) within the the current operating term of twenty making a safety determination by the 
scope of the CoC renewal. (20) years. CoC Holder. 

Tuesday, December 3, 2019 

• • 

;.T::LA=A=Q=u=e=st=io":n':'::':'#":S::R':e:::v·=,e=w=-----~ TLAA Question #6 Review 

Yes, the analysis/design basis document Yes, the design document/analysis is 
involves conclusions or provides a basis contained or incorporated by reference 
of conclusions related to the capability in the design basis. 
of the SSC to perform its intended safety 
function. 

Page 168 of 168 

• 



,-----------~------------ --- ----- - -

• 

• 

• 

MPC 

Database 2 

ED20180130 



fask:De'sfgrt'"[iochments':Be .. ~-:-· ails 
uh: N~C M~~ti-itt:~~se~C;sk:5vj~em,~~i· ... ,,:. J;i.~ 

AMP Review NOT Required 

DB ID Document Type 

1302 Calculation 

Document No. 

63004500-2001 

Revision 
No. Document Name 

2 LACBWR Loaded Storage Cask Weight and C.G. Calculation 

;':T'::LA:::A::'::::Q':u:'e':st:::io:::n::::#:::l::::::::Re::v:::i::ew=-------~ ;':T::'LA=A=Q=u=e=st:':io':n::::::#2::::R:'e:::vi:'e=w=-----~ ~T=L=A=A=Q~u=e=s=ti:'o:::n:::#:'3::::R:::e::v:::ie:::w::___ ____ ~ ;':T::'LA=A=Q=u=e=st:':io::n::::::#4::':::::R:'e:::vi=e=w=-----~ TLAA Question #5 Review 
Yes, this document involves systems, No, this document does not consider No, this document does not involve Yes, the analyses/design basis Yes, the analysis/design basis 
structures, and components (SSCs) the effects of aging on the ITS SSC time-limited assumptions defined by document was determined to be document involves conclusions or 
important to safety (ITS) within the '-th_e_cu_rr_en_t_o_,pc.e_r_at_in_,g"--te_nn_, ____ __, relevant in making a safety provides a basis of conclusions 
scope of the CoC renewaL detennination by the CoC Holder, related to the capability of the SSC to 

perform its intended safety function. 

·', Ir" :- ~ 
~, \: ~::%~ ;: ,,:: 

Revision · 

No. '·,t/ocu,~trt:m~... . ;,r)F./:•• ... ·,; -.,.: \. y;· .. '.."·>'' 
A.· .'. Fuel Basket Structural·Analysis fo(Cask T)pcQver Ccinditjoh: · 

DBm_ '.;riocumentTyp~ 

1303 Cal~~l~tion 

Document No. 

Yes, the design document/analysis is 
contained or incor,porated by 
reference in the design basis, 

,._, ' _";,, ' 

TLAA Ouek~i~h'#3'R~;I~~. '~~;, ,. ' ' TLAA Questi'.on #4Review . : ;>(rLMbuesti?r(#S R\;'vlew~~ 'TLAA Que~tion'#G Re~iew TLAA Question ,#1 Review. ,\_. ~ 
· Yes, this document involves systems; No/this.document does.not involve. Yes, t~e an_alyses/d.esigi1.basis ·; · Yes.the anaiysis/clesign basis . ,jYes, !he desigry document/analysis is 
structurys, angcomp6nent~ (SSCs); ~- I ~.,,-----~~~~~~~~=,timeXimited ass~mption'{definia b5(1 doqu/11ent )Vas,deterlnined}io bii";>' . ; docu:nent:it1ypJv'e$:con~iiis_io1is or . ";FO'.ntained or incor,porated'by .. 
important to safety.(!TS) within the the 'curryntoperating term. . . - relevant in making a safety . . ; . prov1ges a. ~as1s of.conclus1on,s • ~refereike in.the design basis. 
scope of the Coe renewal., ,. \::: > -- { A. detennination by ihe,CoC,Holdei. •• ~lateg to tlie.capaj:,ility .otJhe s~c to . • •.· 

.. -,_ .. '._,... ........... ... .._ .. __ ... ., .... ·:.· ... ' ' ·--,-' .. ~- .... ____ .... _,perfonnitsinter\dedsafety_funct10m_._ _ ...... _______ _ 

AMP Review NOT Required 

DB ID Document Type 

1304 Calculation 

Document No. 

63004500-2003 

Revision 
No, Document Name 

O Fuel Basket Storage and Handling Stress Analysis 

TLAA Question #1 Review TLAA Question #2 Review TLAA Question #3 Review TLAA Question #4 Review TLAA Question #5 Review TLAA Question #6 Review 

Yes, this document involves systems, No, this document does not consider 11~0, this document does not involve Yes, the analyses/design basis Yes, the analysis/design basis IYes, the design document/analysis is 
structures, and components (SSCs) the effects of aging on the ITS SSC time-I imited assumptions defined by document was detennined to be document involves conclusions or contained or incorporated by 
important to safety (ITS) within the lthe current operating tenn. relevant in making a safety provides a basis of conclusions reference in the design basis. 
scope of the CoC renewal, detennination by the CoC Holder, related to the capability of the SSC to 

perfonn its intended safety function, 

Tuesday, December 3, 2019 Page 1 of 17 

• • 



• • • 
~a$@~$sfgg1r{~9ti~f~!~'11~W:iq,~)'.'1• 

'AIVIP i:{f,!Vi,ew NOT ~eql!J(!:!,d 
.··· . .,,::.\,<"/:·>· ···., ··--:~fr~: ·-., •. /:-it~ \:':'lrT{:}· ·~~~~(,"·-' 

_DB. ID .Document Type 

.'1305 : : Calculation' 
•},-" ,-. -

Document No. 
··,?_.:,>-, 

,:63004500-2~09 

;:T::LA::::A:::Q~~::ezst':io",:, n:::::#:1:1 z~::ev::i::ez"f:.,·;;,'=.,.;.:;.:'.:.'_:_:_, TtAA Questi~n 112,R~view -.. , ; ,. if;, TLAA Ouestion,#5 Review : TLAA Question'#6 Revi_ew 
Yes:'thisoocumerii involyessysfems, Ni)}this'doci:imeiit'diies riot,consicler· No;'tliis'do'.(uftienicldes not'lnv,olyef; es,Jhe an!Uyses/desigti basis'' 't ', Y e'sr't~analXj;js/design~a;is"' :: ::: 'Yes, the design'document/ana\ysis is 
sJructureI;and con:iponents (SSC)) . he effects of aging on thelTS ssc: time-limi\ed assumptions defined by document was detenilined to be· :·1 document involves conclusions or , .contained.or incorporated by 
ii;riP,9.rt,!!(lt tq_ safety;(IT~)~J.thil.\ !\}et· ': : ' : -:-:::::- the' current operating term>, ' ' r~leva1t/n Ji1ating.~J!lfety,;,.;;: :.:. : :(l~rqyjges ~iR~§'LS o( cpµ_~lusip11~-: ' ~erice intli~ desilln:basis. ': 
scopeoftheCoCrene~[lE' A:'./ ·''"''. V\ ' . ··:;· '·'?,'.' ,,.:c: determiilatio11bythec"ot-Hc\lder. "'.\'relateatothec~pabilityoftheBSCto ' . " . 

·-· . , - ____ .... __ ., -----.-·:': 0 ___ ,,,:~:..-L, .. -, ___ ;;,:.,_ . ,.,: ,;, . .,, .... _ >:;: . . _ ... J'v· ... -___ ::;._, .. · __ j;_," _ erfonn its intended safet _ fqnction ............ .. 
AMP Review NOT Required 

DB ID Document Type 

1306 Calculation 

Document No. 

63004500-2011 

Revision 

No. Document Name 

1 LACBWR VCC Structural Evaluation 

;:T::LA=A=Q~u=e=st':io=n=#=l :':'R:'e:':vi:'e:':'w:_ ___ ~ TLAA Question #2 Review ;:T:=LA=A=Q=u=e=s=ti::o::n::#:::3::':R::e::v::ie::w:_ ____ ~ ~T=L=A=A=Q~u=e=s=ti::o:':n::#::::4::::R':'e:'v:':ie:'w:__ ____ ~ TLAA Question #5 Review 
Yes, this document involves systems, No, this document does not consider 11No, this document does not involve Yes, the analyses/design basis Yes, the analysis/design basis 
structures, and components (SSCs) the effects of aging on the ITS SSC. time-limited assumptions defined by document was determined to be document involves conclusions or 
important to safety (ITS) within the ~th_e_cu_r_r_en_t_o~p_e_r_at_in~g~te_rm_. ____ ~,relevant in making a safety provides a basis of conclusions 
scope of the CoC renewal. Ld_et_e_rm_in_a_ti_o_n_b.,cy_t_he_C_o_C_H_o_Id_e_r. _ _, related to the capability of the SSC to 

perform its intended safety function. 

-DB ID Document Type 
,/ '{/-
Doc':ument N~: 'Revision 

No.' Document Name ,-

1307 Calculation 6,3004500-201-2., ',, . t 2 LACBWR Ca~ister Structural flnalysis fcir.Storage,.Hanclling, an,d_Tip-
'.bifer,Condit/ons '< ·\),.-, , .>,;;(''' " 

TLAA Question #6 Review 

IYes, the design document/analysis is 
contained or incorporated by 
reference in the design basis. 

;:Ti:'~A:::A:':::Q=·u::"ezst':io':n:::":#1=:-:':Rf:ev::i'::e::w:_::_ __ :__~ ;::':=:':::=:':~:;:::::::::"::=::::.~----'-C:., TLA_A, Questl.on #3 Review , TLAA Question #4 Review >' TLAA'Question #5 Revie_,; , 
Yes, .tliis'dbcumentihvolves systeins; No; this do~ument does 110Hn:volve ~' Yes'(the analyses/design basis'; Yes,t!ie;aria]ysis/desigil 1:Jasis\:> , Yes'. the design document/analysis is . 
structures; and co~ponents (SSCs) time-limited assumptions d~fined by · ocument was determined io b~ ~ocumeht involves conclusions or • 'contained or incorponifed by '· . 

. (131po~an!;(.o safety (JTS).~ithinJhf, ,~----~~~-------''the ~urretit operating ter_tnd · · r,eier,\ii:i\jn in~idµg a;,§~fe_ty.~:;,,i •• w.ci~igf~}l.!J~r:.iS:O(f:~)'\ClU§,iq~i- . : ·, refereii<;e.iii the,design;hasis. 
scope of the CoC:renewaL . · <; , determinatfon,by the CoC-Hc\lder. . _ - elated tQ the,.capab1llty_ of the.:SSC to 

_______ .. _ . -··- ___ ;'"-- __ ,,_ -·-·' !:.:_. ,_,{::._ ________ ,, • .. -"::. ___ ,_';,,,; __ -~~~-~erfoim its intended's~f~ty_fu~i;:tion. 

Tuesday, December 3, 2019 Page 2 of 17 



~~~'i[~st~r~~iR~§fflft~ 
AMP Review NOT Required 

DB ID Document Type 

1308 Calculation 

Document No. 

63004500-2014 

Revision 
No. Document Name 

0 La Crosse Support Disk and Top and Bottom Weldments Structural 
Analyses -Accident End Drop 

;_T::LA:::A::::::Q=u=e=st":io=:n:'::#":l=::'::'R=:ev=:i::ew=--------~ ;_T::LA:::A::::::Q=u=e=st:::io':n':':::#=:2:':R::e=:vi::e::w:.___ ____ ~ ~T=L=A=A=Q'"'u":e'::s':':ti::o:':n:::#::3:::'R:':'e:::'v::ie=w=--------~ ;_T:':LA=A=Q=u=e=st:::io=:n':'::::#4::':::':R::e:::vi:::e::w:.___ ____ ~ TLAA Question #5 Review 
Yes, this document involves systems, No, this document does not consider No, this document does not involve Yes, the analyses/design basis Yes, the analysis/design basis 
structures, and components (SSCs) the effects of aging on the ITS SSC. time-limited assumptions defined by document was determined to be document involves conclusions or 
important to safety (ITS) within the ~th_e_c_u_r_re_n_t_o~p_er_a_ti_n=g_te_rm_. ___ ~ relevant in making a safety provides a basis of conclusions 

Yes, the design document/analysis is 
contained or incorporated by 
reference in the design basis. 

scope of the CoC renewal. determination by the CoC Holder. related to the capability of the SSC to 
perform its intended safety function. 

D~ ID .. 
0
D?cu.menpyo\: Doc~ment No. ~ ,.D~T~me~t.N~me ;~.• •. >;,/ .<J;;, . J'{ . l'fA:: • . < ·.,< . 

'i3o9 ·.;;caltulation· 63
0

ti~oo:?9is .o ; · capist~r'St~ctu:al£~a.lysis\!9phe•TiR;q')v~(;fff!qe:~~:~~!lc!iti9n St:~ 
TLAA Qu'!~tlon #1 ~eview • . TLAA Ques!'.On #2 Review: TLAAQue~uo;,'113 Riiiiiew • ; :~;~ ·TLMQuestion#4 Revie"':' . Tl:AA'Q~estioKiis Revi~w ,iLAAQuestion°#6 Review 

Yes, this clocumeritinvolves systems, o~:Othis document do.es riottconsiclet'!·· No,lthis 0d9c1u:nefit d6~shqt'inv9lve}'• Yes,~lte:arialy~'.es/de~igrr ba~is:!' 
sfruct~res; and ~ofuponents· cssc~r the effects of aging On th~ ITS sscr time0 limited assumptions defined by' do'cument was' detenriined to be 

, Yes; the analy~istdesign 11asif;. :' Yes; the design document/analysis is 
·. docufaent inyolves condus1ons or . );ontained or incorporated by 

ih)portant to safety (ITS\within fJie. · . tl1e ·duirent:operatirig term. ··; t:: folevapt in making ~\afety :., : • 
. · scope of the CoCfonewaJ'.;:• ' }J, .. ·:; ";;;~· det~iinfoatimi'.by U{e;CoC H6IJ6;.' 

AMP Review NOT Required 

DB ID Document Type 

1310 Calculation 

Document No. 

63004500-2018 

J,~ > , -~ <' 

Revision 
No. Document Name 

1 Structural Evaluation of the LACBWR Fuel Rod for Storage End 
Drop and Tip-Over Conditions 

1provides1
~ basi.~ of con~.lusions 1 •• '. I eterence in the'design.basis. 

; rel~t~cf tJ the!§apal;>il,ity ofihe'ssc to . . . 
perforn:i its in.tended safety function. 

;_T::LA:::A::::::Q=u=e=st":io=n:'::#:::l=::'::'R=:ev::::i:::ew=--------~ ,T_LA_A_Q_u_e_st_io_n_#Z_R_e_vi_e_w ____ ~ ;:.T:':LA=A=Q=u=e::s:':'ti:::o:::n:::#::3:::R:::e':':v:::ie':':w:_ ____ ~ ;:.T:':LA=A=Q~u=e=st=io=n=#4::':::':R:::e:=vi::e::'w':.___ ___ ~ ;:.T:':LA=A=Q=u:::e':s:':'ti::o:':n:::#::5:::R':e':':v:::ie':':w:_ ____ ~ TLAA Question #6 Review 

Yes, this document involves systems, No, this document does not consider 11No, this document does not involve Yes, the analyses/design basis Yes, the analysis/design basis Yes, the design document/analysis is 
structures, and components (SSCs) the effects of aging on the ITS SSC. time-limited assumptions defined by document was determined to be document involves conclusions or contained or incorporated by 
important to safety (ITS) within the ~th_e_cu_r_r_en_t_o~p~e_r_at_in~g_te_rm_. ____ ~ relevant in making a safety provides a basis of conclusions reference in the design basis. 
scope of the CoC renewal. determination by the CoC Holder. related to the capability of the SSC to 

perform its intended safety function. 

Tuesday, December 3, 2019 

• 
Page 3 of 17 

• 



' . ,, . 

• 

AMP Review NOT Required 

DB ID Document Type 

1312 Calculation 

Document No. 

63004500-2035 

• • 

Revision 
No. Document Name 

2 Structural Analyses of Tornado Missiles for the Transfer Cask 

;'.T::LA=A=Q~u=e=s=ti:':o':':n:::#:::l::R"'e:":vi"'e:'w'__ ____ ;'.T::LA=A=Q~u=e=st=i=o':':n:::#:":2::R"'e:":v·=,e=w'-----_____ ~T=L=A=A=Q~u=e=s=ti':o":n:::#:'3':R:::'e:::v:::'ie=w=-------~;T::'L':A::A:::Q:=ue':s:::t:::io':':n:::'#:::4:::R'::e=v':':ie':w':':_ ____ ~ ;:T:=LA=A=Q~u=e=s=ti:::o':n::'#:::5:::R=e=v=ie::"w:_ _____ .:=========------. 
Yes, this document involves systems, o, this document does not consider No, this document does not involve Yes, the analyses/design basis Yes, the analysis/design basis Yes, the design document/analysis is 
structures, and components (SSCs) the effects of aging on the ITS SSC, time-limited assumptions defined by document was determined to be document involves conclusions or contained or incorporated by 
important to safety (ITS) within the Lth_e_c_ur_r_en_t'---o'-'p'--e---'r-"at'---i'-'ng"'----'-te'--'rm=.-----'lrelevant in making a safety provides a basis of conclusions reference in the design basis. 
scope of the CoC renewal. determination by the CoC Holder. related to the capability of the SSC to 

AMP Review.NOT Required"'i.v 
~-·. -i(;'•,'','i_;: ,::· ,,._,,?_.·"'· '-~·-· \. '<,,'.~~-·;-'"'t"'~t)'-~ .> 

{; 

; Document Type :: 

Cajc~i'~~i;;;- . ~Jbo4ido-;001 

its intended safety function. 

D~-~.~.me,~\~ame''."~ \- 1 

'·z ·Thermal EValuatio~ ofloaded LACBWRVCC/Canisterfor 
. Normal/Qff-Nornial/Accident Conditi~ns;of Storage ;,t· . : ,I!; •. : /<': ,:·;p·, 

' '/. . if AA Q~~s~;~~ ~~ ~e~:: ,·' ) : · <<;;_. \~,~-~u~~ion #4 Revle;,; Tl.AA question ~-Review,.. TLAA Que~tion #6 Review 

•) 

'i 

~o,,t~i~ docui;neiitcfcies'11o(inyolve':'·· · Y~~;.the'antilys\l'.~ldesigfllba.sis i' i, ",! . Yes' th'e'iln,alys'is'fdesign'basls<Z;~•< . Yes';iihe cl_esigndocum'ent/analysis is: '·l 
time-limited assumptions d~fined by. document was determined to pe ''. doc~ment involves .conclusions or contained or incorporated by . 

I,"---,-,~--~~.,--=--,,,~~. I the-current ope~atingcterm. :, ;f ,:;';Si:,i refevant]iiiim.a~\ng a ·siiJety: ::~s'i{ prdv_ides•ii:J:,asis:ofconclt1siqii; . . . . reference'ln,thedesig1:\";basis, ': j 
&ierminatio~ l.i}'the CpC Holder. . rel1tect'totlie capabil1ijqf tlie SSC to. · ;, i 

!/;:,., '.~;~ ..... ·~·:$l;ib~.· :~<\L ,.:-. :~,~{\;, .. >~.:·~~i .. ~J';. ,~;:ik, .. ,.~;/;£;; .. .-.::c:·.i ;~\\\·--:~:~\~_--,;;::,;~: ', ti:;·-~·itf>:1,&~:\ "-'' J ~iff£:i1..-ft\·~Tt~·:<,3'~"-- foefform its intellded safetv.function."'· -·~,.~'..-;:&-~~~·~[ , ., , "'.,,'7A;,,,.,·,~;.,: ~ \"-\'"~ "'\ ~ ~:<,·~·"·•~_;;_;...: .. l 
AMP Review NOT Required 

Revision 
DB ID Document Type 

1314 Calculation 

Document No. 

63004500-3002 

No. Document Name 

2 Thermal Evaluation of Loaded LACBWR Transfer Cask 

TLAAQ f #1 R ues 10n ev1ew ue mn TLAA Q sf #2 R ev1ew TLAA Question #3 Review 

Yes, this document involves systems, INo, this document does not consider I ~o, this document does not involve I 
structures, and components (SSCs) the effects of aging on the ITS SSC. time-limited assumptions defined by 
important to safety (ITS) within the lthe current operating term. 
scope of the CoC renewal. 

TLAA Question #4 Review 

Yes, the analyses/design basis 
document was detennined to be 
relevant in making a safety 
determination by the CoC Holder. 

TLAA Question #5 Review 

Yes, the analysis/design basis 
document involves conclusions or 
provides a basis of conclusions 
related to the capability of the SSC to 
perform its intended safety function. 

TLAA Question #6 Review 

Yes, the design document/analysis is 
contained or incorporated by 
reference in the design basis. 

Tuesday, December 3, 2019 Page 4 of 17 



----------------------------------------------------------------------------

[@q~~ii?,~~~g:r:1Ja~,atn~m~sJ~~'ft~w~ ~§i~,H~~~ 
A.I\/IP Beview NOT-Requireq 

I ,,,~ -~%:_' ·~¢~:::v\i\' !'4_:',' J-::< · ._.;,,,-~ ·,>\' 
' •:.~;;. -i 

~:{; ·. ~:1:~:~:~T:;e · :~-63004500-1~03 , ..•. 1_ : '.~:::~~i:;e::;:Ev;lu~~jto~:M~C-~~~~~,~~~~agl~~~ti~t~ • • h -.-•. :.:.,\; .. ,:..; , . . 
TLAA o'uestion#l Review". ::#4 '; TLAAOuestion #2 Review TLAA Ouestio1,1 #3'Review;;i; ;".TLAA,Questi~n #4 Review· •. ' ,, .;it+i'<·'i: TLAAlQue;ti.;n'#s Review ~ .. ;,TLAAQuestion'#6 Review . 

Yes, this document involves_syste~s, No'. this clocument doetnqt consider,;,: No,Jhis d9'.qun:ient d9~s)~t invoJv~ .~· Ye~.!:fhe !lnaly~es/desig1 basis,,., Yes, the analysis/design basis · .

1 

es, th~ design d%mnent/~1,1alysis i.s 
structur~s, andcompopents(SSCsf'ii·; t!:!e ef!ects,ci~giµg ori. the IfSSSc." '' ti.!ti~:J imited;assuinpiions• d~fi~ed by:O dpc;u,fue11(Y{lis,aet(!fl$iI,i~d't? he'; ': document involves condus1ons.or· . contai,J\ed OLincorporated by' ', .. · 
important to sa'fety (ITS) within the ' . · the current operating terin. .. •• relevap~ in making a safety' . . . . , /provides a basis of conclµsions fo. ~ere11ce in the d~ign ~sis. ---

' scope of the <::oC renewal:. . . · · r1t - . ;;ff; deteimination tiy the C6C~Holder:;: .•2 lfel<\tei:l.to thJpipaqility.qfthe ~~s;. to,; ii, , 
·- ·"· ... ---·· .. -·-·--·---- -·-·· .. ... · -.... ·-' ..... 2·-·-· :_ ___ ,:,, · . ., ··------.. ---··--·--. -·--'-- _:Jperforrn1ts mtended"safety funct10n ........ -· _ .... . 

AMP Review NOT Required 

DB ID Document Type 

1317 Calculation 

Document No. 

63004500-3020 

Revision 
No. Document Name 

0 Thermal Boundary Condition for the Fire Accident Condition During 
VCC Movement to ISFSI Pad 

;:T::LA::A::"::::':Q,.,u=e=st=io=n=#=l=Re::v':i::ew'::... ____ ~ 
0

T_LA_A_Q_u_e_st_io_n_#2_R_ev_i_e_w ____ ~ ,T_LA_A_Q_u_e_st_i_on_#_3_R_e_v·_,e_w _____ ~ ,T_L_A_A_Q_u_e_s_ti_o_n_#_4_R_e_v_ie_w _____ ~ ;:T::'LA=A=Q,.,u=e=st .. i=on=#=S=R=e=v=ie:':w':_ ____ ~ TLAA Question #6 Review 
Yes, this document involves systems, No, this document does not consider 11No, this document does not involve Yes, the analyses/design basis Yes, the analysis/design basis Yes, the design document/analysis ij 
structures, and components (SSCs) the effects of aging on the ITS SSC. time-limited assumptions defined by document was determined to be document involves conclusions or contained or incorporated by 
important to safety (ITS) within the ~tl_1e_c_u_rr_e_n_t_o~p_e_ra_t_in~g~te_rm_. ____ ~

1
relevant in making a safety provides a basis of conclusions reference in the design basis. 

scope of the CoC renewal. Ld_et_e_rm_in_a_ti_o_n_b"'"y_t_he_C_o_C_H_o_ld_e_r. _ _, related to the capability of the SSC to 

AMP Beview NOT Requireg 
' • ,. ' < 

DB ID ,DocumentType Document No. 

1318 Calculatjon 63004500-5002 

'\\, ',, 

R.13vision 
No. · Document Name 

1 ,, LACBiXtR sotri:e Term Anal~\:; and'Fu·~·i Asseniol~ Modef. 
· Devel_opment · · 

;:T:'LA=A=Q,.,u::e::"st":"io=n=#=l=· '::':Re"::v':::le"::'w'::':.:._:._ __ ~ TLAA Question #2 Review TLAAo'u~·;tio,n #3.Revie~: · ·; T~~ Questi~~#4 Re~l~: ' 

Yes, thi_s docurnent involves systems, No, this document does not consider No'.,{his clocumentdo~s•~o.t:invol:ve: , Y:.es;,th~ anatyse:std,esi~:bsisis. 
structures, alidcomponents (SSCs) . 'he'effects ~f aging on th~ ITs'ssc. ·.· time,-limited assumptions defined by , document·was dete.rmined to be 
importilnt.to safety (IT:S) within the. • the currentop_eratmg term. , _____ , , relevant in.makmg a safety . 
scope of the C6C renewal. ' ' . : '' ', ' -' determination by the GoC Holder. 

Tuesday, December 3, 2019 

• • 

perform its intended safety function. 

l•; 
. ; TLAA Question #5 R;vie;., TLAA Q·uestion #6 Review 

res, !hp an~\ysistcle.sig~ basis · I es, the design docunientt~nalysis is 
· ocument involves conclusions or !contained or incorporated by 
prnvides.a basis .of conclµsigns ·.' . !x:efgence i.n the desig}l basis. __ · ·-

: re1ate~: tO 'the"'c"~J)ability Ot,the· SSc 'to,- - ,, -
erform its intend_~.:>.atety fu~_cti?~:- ~ ,._ .... ' .. - •. . . .. :2,., 

Page 5 of 17 

• 



• 
AMP Review NOT Required 

DB ID Document Type 

1319 Calculation 

Document No. 

63004500-5011 

• • 
Revision 
No. Document Name 

1 LACBWR Storage and Transfer Cask Shielding Analysis 

rT_LA_A_Q_u_e_st_io_n_#l_R_ev_i_ew _____ ~ ;::T':'LA:::A=Q~u=e=st::io::'n:':::::#2=R=ev=i=e::w:.._ ___ ~ ;::T:"'LA:::A'::=Q~u=e=st:::io:::n::'::::#:::3::R:'e=:vi=e=w::_ ___ ~ ;.T:"'LAA=::"Q~u=e=st:::i:::on::'::::#:':4::R:'e=:vi::e::w::_ _____ ;::T:"'LA=A=Q~u=e=st:::io:::n::'::::#:::S::R:'e=:v::ie::w::______ TLAA Question #6 Review 
Yes, this document involves systems, No, this document does not consider I No, this document does not involve Yes, the analyses/design basis Yes, the analysis/design basis Yes, the design document/analysis is 
structures, and components (SSCs) the effects of aging on the ITS SSC. time-limited assumptions defined by document was determined to be document involves conclusions or contained or incorporated by 
important to safety (ITS) within the ~th_e_c_u_r_re_n_t_o~p_e_ra_t_in~g~te_rm_. ___ ~ relevant in making a safety provides a basis of conclusions reference in the design basis. 
scope of the CoC renewal. ~d_et_e_rm_in_a_ti_o_n_b~y_t_he_C_o_C_H_ol_d_e_r._~ related to the capability of the SSC to 

its intended safety function. 

Document Name 

63004500-5,021 . LACBWR 5kyshine Analysis 

.TLAA Question #1 Review . . · .TL'AA·Question #2 Review· ,. . . . :, .. TLAJ\ Question #3 Revie,;, ,:;,:~V . :.,. TLMiQuestign #4 Review. ..:·;TLAA"Questlon'#S Review -----

. Ye~, thi~.documeni involves syste~s, o; this· document cloes not consider o, this document does nofinvolve. . Yes;ilie ~nal~~es/design basis i ~es, the analysis/design basis 

TLAA-.Question#6 Review _____ . 

[Yes, the design document/analysis is l 
str~ctures, and compon~~(S. (SSq) ·• .. tlie effects Pf aging on the ITS SS8.> time0 limiteqassumptions d~fined liyc do9~n1ent was determined to b.e • I docume.nt involyes con~lu~ions or 
important to safety (ITS)'within tlie. . the currenf~peratirt"g term"' ..... • ,[ rele~ant inmaking·a~afety''. :< . provjdes a basis of conclus1ons' 

· ;cortained or incorporate9 by_· 
reference in the desigh'basis. 

scope of the C0Crenewa1: . determination by the CoC Holder. I related to the:capability of the SSC to 
. ... :~-:, perfofin its ,i.ntended:safety function, ..•.. 

AMP Review NOT Required 

DB ID Document Type 

1321 Calculation 

TLAA Question #1 Review 

Document No. 

63004500-5031 0 

TLAA Question #2 Review 

Document Name 

LACBWR Storage Cask Occupational Exposure Evaluation 

TLAA Question #3 Review TLAA Question #4 Review ;::T:=LA:::A::::::Q'."u:::e=:st:::io=n=#=S:':R':':e:':v·=,e=w=-----, TLAA Question #6 Review 
Yes, this document involves systems, No, this document does not consider IINo, this document does not involve Yes, the analyses/design basis Yes, the analysis/design basis Yes, the design document/analysis is 
structures, and components (SSCs) the effects of aging on the ITS SSC. 
important to safety (ITS) within the 
~<lp_e_ of the CoC renewal. 

AMP R~vi_ew NOT Required 
' \ '','e!,\:' \ "''" .;· "·, ,. , 

time-I imited assumptions defined by document was determined to be 
[the current operating tenn. relevant in making a safety 

determination by the CoC Holder. 

document involves conclusions or contained or incorporated by 
provides a basis of conclusions reference in the design basis. 
related to the capability of the SSC to 
perform its intended safety function. 

DB ID ·Document Type: 

:~alculatiqn: 

Document No. 

63cio4500-:5/J32. · • • 

Revision 
No .. , Document.Name,··, 

-• im 0 ·;', LACBWR f~~sfer c;sk Occupatio11a(~xposuri1val~ation ·:ff:;: ·.J;,,;f · ,,i~'t .ci*·~( : · 
7""''"' _,, ' •"f ',• 

TLAA Question #1 Review. .. · , TLAA.Question #2 Review ·, . ,: · 

. Yeittlii~'idocument involv,ei systenis, Nlf thi~cu111enidoes no(coniicter 
structures, and 'components (SSCs) thci effe~ts of aging on the H'S SSC. 
important}o sa(ety (ITS),):"'ithil);t!ie 
sco e of.the CoC-renewal. • :; . 

Tuesday, December 3, 2019 

TLM
0

0uesti~~ #4 Review .· .. , TLAA'Ouestfori'#5 Review 1 . ~; TLAA Question #6 Review , ;c-

X e~['tht aiia1ys~s!d~s1ih ba~if ,:: ,. ··;; :. v ef;ili; inalysisiciesiit11basi~;, •. 1Y es, the design docui~ent1ana1~sis is 
docunierit was deternjined to,·~e _document i11volves cQnclusio.~s or 1contaLn\:d or incorporated by · · 

.,___,.-=-,---=-"-;-;~---=-=-=-=~ 1re1ft~r.\.,iJ1zR?\ll.King ~ s.~f,ety ;;:> .. ; , pro;J~er, 11ll.~! •. ~, pf 9:-qnc1usjoJ%r.:. . • 'ti·.._. e_fi~e.,.,re"'.n~c_e~in-th.,,·e__,.de_s_i,,,gn.,.,:_b...,a~si_s_. -""---' 
detenmnatmn b the,CoC Holder. relat~p to tbe•capab1hty of tbe,.:SSC too 

·- - -, ...... \,,,-, .• - ·--,~· ·-··-·-·· . b ·, •••• "-····-· /.·perform its intended·safety function .. 

Page 6 of 17 



~~:s·@?~{l~}Jl~lf~~~, ... 
AMP Review NOT Required 

DB ID Document Type 

1323 Calculation 

Document No. 

63004500-5041 

Revision 
No. Document Name 

0 Activation Calculation for the LACBWR Vertical Concrete Cask 

;':T::'L'::A'::A'::Q:':u=e=s=t=io::n'::#':l::::::::R::ev:::i:'e::w:_ ____ ~ ;':T::LA=A=Q~u=e=s=t·::,o::n'::#':2::::::::R::ev:::i:'e:'w:_ _____ ;':T::'L'::A:::A'::Q:':u::e":s::t':io=n:'::#::3:::::R:'e::v::ie::::w=------:':T::'LA=A=Q~u=e=s=t=io::n:::#::4:::'::R::ev::i:'e::w:______ TLAA Question #5 Review 
Yes, this document involves systems, No, this document does not consider No, this document does not involve Yes, the analyses/design basis Yes, the analysis/design basis 
structures, and components (SSCs) the effects of aging on the ITS SSC. time-limited assumptions defined by document was determined to be document involves conclusions or 
important to safety (ITS) within the ~th_e_c_u_rr_e_n_t_o~p_er_a_ti_n=g_te_rm_. ___ ~ relevant in making a safety provides a basis of conclusions 
scope of the CoC renewal. determination by the CoC Holder. related to the capability of the SSC to 

perform its intended safety function. 

TLAA Question #6 Review 

Yes, the design document/analysis is 
contained or incorporated by 
reference in the design basis. 

t'":. ,. . Y;t!.s; thi,s .. \I .. ocume.ntjiwqlv.~.e .... s syst~rns, i.this.\J,o ... c.uine.n ... t.··.d.· .. o ... • es .. n ... o .... tco.n. sidf!'. ·. o/this docub:ient does not·involve;,·· Yes,:the analyses/design basis,· , .\'~ ·~es '.the· analysis/design1basis; , 0-· '<:; es, theaesigri.doc11ment/analysis is 
'sj~ucture~; aiio:cp"nipon~t1i~1cssC~l',:. · tlie effeciii of agin'~'''ilfi tlle1'ifs::ssc. . tini'e"iimitea a~sumpti6ns defined by .. docuinent w'~'aeiermined· t«rb'e >~:/j ~.' oc~fuen't<i~Vs)ves ·co)\8riis,ons:or ·)'l 'coritaiped· or 1ri2brporafod by<>" '. 
important to safety (!Tsrwithin the' . . . the current operating.term', :;') ' · :· l' relevant in making a safety .: ·, . ''. provio~s·~ 'basisi:>f(oncliisi~ns· . \ refei;n'ce in tlie desig~'basis. · 
scopeor,lheCoC,renewat : , , ;,,,6,,:, .!:i,.: :;';,;;5, , ;;·.. .. ... 'iili;<,· "'" :, · ";:, 1,.,'f',.. deterinfoatioiv.bytlie.GoOH:o'Iaer: . elated,totli~ldapability6ft11e·ssct6·, . , 

__ ~:: ;' -- ··-"_'.t\~1\'~0l .. ''j.{t_:;~~*' '~, "~- ,', ,::&f:;''.•.'\/it'~;;~, ,'' ___ i:i<>~ '> ',f' A,<~\ ·~,~:)~>~ "9'.e·:{{' ~J·-,<~W· ' ~ .... ~2; ___ :k,t.~~'' -~ ,~\'~ · .," ~~ .. perr~nn;i'ts i~tende<l' ~arety· fJrlttiOil~ , ·" 
AMP Review NOT Required 

DB ID Document Type 

1325 Calculation 

Document No. 

63004500-6001 

Revision 
No. Document Name 

2 LACBWR Transfer and Storage Criticality Evaluations 

;':T=LA=A=Q=u=e=s=ti:::o::n:::#':::l::R::e::v:::i::ew=-----~ ;':T::LA=A=Q~u=e=s=ti:::o::n'::#::::2:::R':::e::v:::i:'e::w:_ ____ ~ ;':T::'LA'::=A'::Q:':u=e=s=t=io:::n':#::'3:::':'R:'e:=v·=,e=w=------ TLAA Question #4 Review 
Yes, this document involves systems, o, this document does not consider ~o, this document does not involve Yes, the analyses/design basis 
structures, and components (SSCs) the effects of aging on the ITS SSC. me-limited assumptions defined by document was determined to be 
important to safety (ITS) within the _h_e_cu_r_r_en_t_o~p_e_r_at_in~g_te_rm_. ____ ~,relevant in making a safety 
scope of the CoC renewal. determination by the CoC Holder. 

TLAA Question #5 Review 

es, the analysis/design basis 
document involves conclusions or 
provides a basis of conclusions 
related to the capability of the SSC to 
perform its intended safety function. 

TLAA Question #6 Review 

Yes, the design document/analysis is 
contained or incorporated by 
reference in the design basis. 

~=u-~~~~;:~-
' :llAA Que~Jion ~~~~vi~.;;::.r,:: ,,itt \' ~~ikQues:i~n #2,R~ith!w::~~~: :~1<'.Jii ,,,;TL!'aJ~~{;~~'ii~ ~¥fi~~ ;,;~,~~:~.' :,t:fl:\TL#t6esti~~~;;4 R~~j~t;;.:::~~~l>\, ~-~1~~f~~u~sil~~'~s~±~£:;&~~-;~ -~~~; TLAlhue~t;d'n;6·Revi~w· ' .• ' . . ' 

Yes, this _document involxes systefii~. ofthis document 'does iiorconsider', o:Ihis documerit;aoes noiT . Ive:, Yes;the,anafy~es/desfgn basis(' ·': . y es::9.ii analysis/cjesign basis;', . ,, r~Jhe design doc~~ent/analysis is 
sJr~ctur.e~:.~~?, SC/[l!Pciri~ijf~/S~<;:s)..,,. th~;:effecis.ofaging;ori,the Ms. ss:tt, ti::U~irrg~;~~)JJ~Ji\1~i1~( ,b~, dpctimentwq{aiteri,liil}tid ioJ,~-:,'ti1 t doc .. • ···.volyfi:,c;,<i_n~I~li.?:PS~or.• ·•1S.9fi.!),.f'l\'}.i,9 :~,r,.ihp.'.fao~P;.?:Wb~.li}nt.·: . ,, 
importarit'to safety'(ITS);~ithin 11\e> ., ,;::; .. . · '•/' ' • ·"'1 ",1;::.,,,, 'tl\ecurreht o'pefatingtenn\ ···S'· r~\eJ~_ntm'.IJ!ikmg a:'.1,a~ety_ ~\; '.' :~f. pro; ,, ' conclus1ont .' . re erence·mt e es1gn as1s. ·,·, • 

. e of the CoC·ren· .. e. _w,_a~'" ·s:'Ff:.,;_;_,,:: :~:·. · ... ··.·.·.·.· ... · ... •,· ... · .·.· •. ·, ./ .. ·.·.:.'.·.··,'.··.·.~.~.· .. :.: •. ·.'~.·,.·.·.··.•·.: .. ,1 .. :_;~,-~· •. ~·· .. ··•••• .. ~: •• ·., •• ;.· ..•. ·.·.·.·.;.: .•. .'.·.~·.:.: •. '.•.,~.·.:.·. ,:.:.. .•. ,L·Y·'' .. ··• .. ·., .• , ...•. ,,:'.: .. ,~._-.•. 4.;,•,',·,.·,·.·.·.·.·.· .. ···· ..• ,·.·,:>!;{~~- ' ,/!t:. dete:~J~atlon~b 'the .GoC,.H?lde_r .. ;:-::: .~· r~l~ th~:;S~C t . .. ' --·" ' .... ~ --~-~-~~ .. ,.;· ' .: ;;_,_; ' ':_·;: .. " . .:. ,. ~;:,- ,:,:.,~· ,, ,,._,_,,,~-~~ . ,)' . ""!~!: . :, ' --~''-::..,,,·:. .$ iiJ1~\0~~~\~~~~"!J!:·~-/~~{'.~;;;J?:st?:/ -{ ~-;~_if::£?:~~;:0.~ '~f:~ :;:·J;;;:iug;:P;;;c;;;ti;;;O;;;l1:;,· :,,;;,;;1; .. ; .. t)iSIX,,,:.~::.,:.,..;:J;;,,,,.:: .. ,.'i:,:;.,,.:J,;.::.:c .;.,>),.,,; ..... ·"'' ::. !, 

Tuesday, December 3, 2019 Page 7 of 17 

• • 



• 
. ;;...;;..~....:e~_flf:\~W~u~~ot~~ft~iJ!. 

AMP Revie·w NOT Required 

DB ID Document Type 

1327 Drawing 

Document No. 

630045-862 

• • 
Revision 
No. Document Name 

O Loaded Vertical Concrete Cask (VCC), MPC-LACBWR 

;:T:::LA':A:::::::Q'.:u:'e::st::io::n:::::#::1 ::R::e::vi::e::w:_ ___ ~ ;:T:::LA':A:::::::Q'.:u:'e::st::io::n:::::#2=R=e=vi=e::w:_ ____ • ~T=L=A=A=Q~u=e=s=ti::o:'::n:::#::3::::R::e:'v::ie:::w::_ ____ • ;T'::L::A::A=Q~u=e=s=f=•o::n':::#:::4':::R::'e=v=ie=w=------~ ;:T:::LA':A:::::::Q'.:u:'e::st=i=on=#=S=R=e=v=ie::w:_ ____ • TLAA Question #6 Review 
Yes, this document involves systems, No, this document does not consider No, this document does not involve Yes, the analyses/design basis Yes, the analysis/design basis l:Yes, the design document/analysis is 
structures, and components (SSCs) the effects of aging on the ITS SSC. time-limited assumptions defined by document was determined to be document involves conclusions or contained or incorporated by 
important to safety (ITS) within the ~th_e_c_u_r_re_n_t_o~p_er_a_ti_n=g_te_rm_. ____ , ,relevant in making a safety provides a basis of conclusions reference in the design basis. 
scope of the CoC renewal. ~d_et_e_rm_in_a_ti_o_n_b~y_t_he_C_o_C_H_o_ld_e_r._~ related to the capability of the SSC to 

AMP Review NOT Required 

DB ID Document Type 

1329 Drawing 

Document No. 

630045-864 

perform its intended safety function. 

Revision 
No. Document Name 

2 Nameplate, Vertical Concrete Cask (VCC) MPC-LACBWR 

~T::LA::A:::::Q':"u':"e:':st:':io=n=lll=R=ev::i'::e::'w:_ ____ , ~T::LA::A:::::Q':"u':"e:':st:':io=n=ll2=R=e=vi'::e:::'w':_ ____ , ;::T:'LA:'A:::::Q':"u'::e::st:':io=n=#3=R=ev::i'::e::w:_ ____ ;::T:'LA:'A:::::Q':"u':"e::st:':io=n=#4::::R=:ev::i'::e::w:_ ____ • ;:T:::LA':A:::::::Q'.:u:'e::st::i'::on::'::::#'::5:::R':"e':::v:'ie::w:_ ____ • TLAA Question 116 Review 
Yes, this document involves systems, No, this document does not consider J No, this document does not involve Yes, the analyses/design basis Yes, the analysis/design basis es, the design document/analysis is 
structures, and components (SSCs) the effects of aging on the ITS SSC. time-limited assumptions defined by document was determined to be document involves conclusions or contained or incorporated by 
important to safety (ITS) within the ~th_e_c_u_r_re_n_t_o~p_e_ra_t_in~g~te_n_n_. ___ ~ relevant in making a safety provides a basis of conclusions reference in the design basis. 
scope of the CoC renewal. ~d_et_e_rm_in_a_ti_o_n_b~y_t_he_C_o_C_H_ol_d_e_r._~ related to the capability of the SSC to 

perform its intended safety function. ·-----~ -----.. ~--·-----~~-----~-.,..,-------~~------------ -.,..,,.,..-. - . " --AMP ,Re\fie\i\kNOT Bequired ', , , , , . ,, , , , , , <• , , ii,,°.,\ :/;;, :Y . , , , , , 
"•\/ \1>.i ·£"''\"1"',~- ' ;;,>-':•\\,",',:t'l"- ·- .,., \ ~- 'l:.':\1'·•"''·,- ·.:~.::(_·-.J<.•,},·,·:1,·:\1;, fj:\- .,--~ ''"'' ... ,., --,,,_~_,' (;' ~1;<; ,·,·~,:~/.'-'"''~--'it~ :·:.\·':(t\'\'{ .::--y.: ',<,:;\/~. " \f'}«'">· ,~\,,;:'>"'.~~\~?:"S'.>\f,:f.'·, - ,..,, '.1:"':·:;' /II c e ',~:::t~'.: \'.\-.:,~:i:t\·' , }:'Jfj~, 

~-; DB ID Docum~rit Type'. ~!'. Docu'ment 'No~ ocfcument Name • · x•· , :,· • 

r .. 1
''

9 
:~'"::. },C'"lll!<~·~· . .· tlli?~~;.t_'. ;T,~L.~_:_ •. 

0

.o.huce;~s:,tt··.~.·.·o:,·_pn• 1

11

11c3~R~.:etvr,~.\el:w:v_ •. '.~-·-··~ .. :'_:_;,.,·,'._
1
_'.,·.~-:.~_: ... ·:·-··:

1

.-· •. ~ •.. 1,-.: ... ·_~;;··.:.t,._e····:~ .. ·-~.·.·.:T.~··A;:Ai,'.;Q;,:u'..~e'. \s>_,t·,~."'.oy'.n?#'.4, .·R::.:,e

3
v:~.
1
e*wY. ,.::,··_ •• ?Ir:\\: ,;t~ ~. <'1:; '(f 

~;;~: . Tt~A ouestion #1 Review,, , .• : :; }~,;·. •·:· T~Alguij.#!~n #2 ~~iew·;~~--~·~·~" • ~;:: , "..':'- _ _ _ ,. _ , ,.:- . • "- ____ .,, _ , , ,, ?'f'.:c?}tAA~~~e~~~;(~~-Rtiv~~::~. 
Yes, thiscjocument invofves systems, 6, this document,does 116\consider • Q,'this documen(db'es no(fovolve: , Yes;;tlie analyses/cjesign basis ' ;, es, the a11aly\i~/desigh bas1S'< 

t; . s1tlJ,c,tvre~;:ll11d, fO,ffiP,0!1e9ts·(SSC:s) 1;. the '.effects of agirlg:on the,;tts.ssG., ~iwf1rlm~teiis~11,~.i}Jons .~i~,H~-~i:~i· , <l.sii,if . ~tenwv~fl,tg;t;:,'; :.:fl,£': -~qµ~w¥n,Ma.~i!~,~~;9$1l1S,!v.~\~g,s,<Jr 
infportantJ0°Sa(~l),.tlTS)\yJithirt'tlif , ":;\~: "-' ~x .. ,, "\\::~:;:·:· the,~urrenroperatuigtenn/;~>,< '·;,)·'~\~- r~Ir~}!?t , , Jig a;~afely· 0

.'._3:>':Z-,' ·~:y; ,ro~J_~es aibas1s:.of cone us1ous 
scope ofthe CoC'renewaI;- , · ·;;· ';;p,. . · ·,.. • _.,., dete&inatioil liy the. Co'CH6!aer. :., . ';' rel· 

.. ~~~~g\"?.\'),.y< )t~ ., . ~)dfi>; '"j . ,.\/(\~:/ P _ '~~}-. ;;, ;;,::-.. >:· ~ ..::~,·i$s -~. ~i·:J,~:~:< ·:··<t\~z::~:f:~. \" :;~.;<,~:~efg:t.:···\w2 !Ek· <i·,·; ·~t~~i+il;·+t~··i£;J'.f~h~ ~· ~~5:L\\?~tt±·:;c :;: ~'._:~~.&~~±:~~~7<.~.<~~~J~-~~~1IB~~~~~?J 
Tuesday, December 3, 2019 Page 8 of 17 



AMP Review NOT Required 

DB ID Document Type 

1331 Drawing 

Document No. 

630045-870 

Revision 
No. Document Name 

2 Shell Weldment, Canister (TSC), MPC-LACBWR 

;':.T:':LA:::A'::::::Q':u:'e:':st'::io::n:::::#l=R=ev::i::e:::'w'_ ___ ~ ;=T=LA:::A'::::::Q':u:'e::st'::io::n:::::#2=R=ev::i:':e::'w'_ ____ ~ ~T::L:::'A:::'A:::Q~u=e=s=ti:':o:::'n:::#:':3::R:::'e':::v:::'ie:::'w::_ ____ ~ ;':.T':'LA:::A'::::::Q':u:'e:':st'::io::n:::::#4=R=e=vi:'e::'w:_ ____ ~ TLAA Question #5 Review 
Yes, this document involves systems, No, this document does not consider No, this document does not involve Yes, the analyses/design basis Yes, the analysis/design basis 
structures, and components (SSCs) the effects of aging on the ITS SSC. time-limited assumptions defined by document was determined to be document involves conclusions or 
important to safety (ITS) within the ~th_e_cu_r_r_en_t_o~p~e_r_at_in~g~te_rm_. ____ ~ relevant in making a safety provides a basis of conclusions 

Yes, the design document/analysis is 
contained or incorporated by 
reference in the design basis. 

scope of the CoC renewal. determination by the CoC Holder. related to the capability of the SSC to 
perform its intended safety function. 

00

DBID, 'DocumehtType':' 06ocumentNo.: 

)332 D(a~ing 

. '?L~A Que;tion #l'Revjew ,, 

, .. \· ~ '":_R,'0,;,_·,·~··· -·--:; "-\YfWl-,,'c .',<( :~$ '\/J '., ' r'f/{." 
TLAA Quest/~~ #3 Review , . . . ··~··. TLAAQuestion #4 Review . . • TLAA Question #5 Review .':'' TLAA Questio~ #6 Review 

\'.es, this :docmne11t invoive,s syst_ems,. . o:._ih\s c1ocu~~n1,~._§~s 11?1,_/ ___ 11~?1v;:f_·_:. !'._ff;:1ii_ e ~n<:1L_x:s_ es1_c1_~s_J~~ ba~Jf_-'.• · . ,_,~_• IX e~c~i_~e-~11a1y_._~j~1ctestin b~~i-~-- , : 1,jY e~11_.hf,des(gp docu~_Jnt1ana1ysis is 
itructure{and cofuponel).tstSSCs)' ,----~--=--"',-----c-'-'l!imeclnmted, assui?ptlims g~

0
~ned bf.: dOCU!!le!lt W~-~eter;1:1med IQ be , .'Jlocu!n·ent lllV<Jlyes conclusmns:or ' ... 'JYO.ntamed _or mcorp?rated by . 

irriportant to safety'(ITS) j,vithin the the current.operatmg term. ·· · .·. relevant m makmg a safety .J jProv1cles a basJs of conclus10ns . ; reference m the des1gn,bas1s. 
scope of.the CoCrene,vaL detennination:by•the QoC Holder. r~lated;tothe,capability oftheBSC, to' . . ' ' .i '• ••. 

. . . ' . _ :( perf~rffi its'.inte'nded safety,fi{;ciion, : ' ,,· 

AMP Review NOT Required 

DB ID Document Type 

1333 Drawing 

Document No. 

630045-872 

Document Name 

1 Assembly, Transportable Storage Canister (TSC), MPC-LACBWR 

;':.T':'LA:::A'::::::Q':u:':e::st=io:::n:'::#:=l::::':::R'::ev"::'i'::ew'=-----~ ;':.T':'LA=A=Q=u=e::st=io::n:::::#2=:'R:'::ev::i:':e:::'w'_ ___ ~ ;':.T:':LA=A=Q=u=e=st=:i:::o::':n:::#:::3::"R':::e=:v':::ie=w=-----~ TLAA Question #4 Review TLAA Question #5 Review 

Yes, this document involves systems, No, this document does not consider No, this document does not involve Yes, the analyses/design basis 
structures, and components (SSCs) the effects of aging on the ITS SSC. time-limited assumptions defined by document was determined to be 
important to safety (ITS) within the the current operating tenn. relevant in making a safety 

Yes, the analysis/design basis 
document involves conclusions or 
provides a basis of conclusions 
related to the capability of the SSC to 
perform its intended safety function. 

Yes, the design document/analysis is 
contained or incorporated by 
reference in the design basis. 

sco~~fthe CoC renewal. determination by the CoC Holder. 

AMP RevielllfNOT Required" 

Q!l!Q .Document Type . Do_~ument No: 

·1334 Drawing · 

Revisi~n 
NQ, 

' 
Assel]lbly, (~(airi Tu_b;,TSC, Mf'C-LACB~R . 

\ ,,, __ ,f,;t~\,-: , '1:' ' _;_,,,,, 1 ' ',· .-. " ', '· ,,' .,'', /~!( ' · :;- \,(,,,,,<}, . :. ,· , . ' TLAA Question #1 ReviE!w\\f, , .,:( TLAA'QueStiofr#4 RevieW<'.,' :;:;,,', ~~ ),'.·· ·Tl:AA·QuestiOn-#5 Review ,·1 1 ',, ,~,"· ·c ; ~< TLA'A Questlon#6 Reviews 

No, this document does not involve No, this documen~ does not considfl o: this document does not involve· · o, die .anal;s~/des-ign basis.', . ·;: No, the analyses/desig; basis . !Yes, the design docum~nt/analysis is 
SSCs ITS within the scope of ~oC the effects of aging on the ITS.SSC time;limiteq assumptions definecj by~ do\WJ:!e?t w~cji:\terijtip!'!d to.ep'f~e: '. docun;ent d?es not involv~ or.Jlrovide ~\ontained or inrorporated by , 
renewal:· ; ,,,, relevart iri making as'afety ;'.<~ a basis.for CB,11,cltisionsrelatecj'.(o,the reference in the design basis . 

. ; deten'ninatiofrb the CoCHtilder. capabjlity oftl;ie SSC to perfo[l1} its . 
. #> .. ,:ij;:\ ···' ~":Zi':,: __ :· ;,;. .\ •: . .;},, c:,, -~:>:, ::.,t~~ intended1safet5\~functicfm ;, :::!•,, : -· '. · .. , ,,_.'Fe.'.,._ 

Tuesday, December 3, 2019 Page 9 of 17 

• • • 



• • 
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Revision 
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1335 Drawing 630045-877 3 Bottom Weldment, Fuel Basket, MPC-LACBWR 

;::.T:=LA=A=Q=u=e=st:::io:'n:::::#l=R::ev::i::ew::::_ ____ ~,::TL=A::A::':::::Q'::u::e:'st=io=n:'::#:::2=::R::ev::i::ew::::_ _____ ;::.T:':'LA::"A::::::Q=u=e=st::io':n:::::::#3:::R:'e:':vi'::e::w:_ ___ ~;::.T:'LA::"A=:Q=u=e=st::io':n:::::::#4:::R:'e:':vi'::e::w:_ ____ ~ TLAA Question #5 Review 

Yes, this document involves systems, No, this document does not consider I No, this document does not involve Yes, the analyses/design basis Yes, the analysis/design basis 
structures, and components (SSCs) the effects of aging on the ITS SSC. time-limited assumptions defined by document was determined to be document involves conclusions or 
important to safety (ITS) within the ~th_e_c_u_rr_e_n_t_o-p_e_ra_t_in~g~te_rm_. ___ ~ relevant in making a safety provides a basis of conclusions 
scope of the CoC renewal. Ld_et_e_rm_in_a_ti_o_n_b.,_y_t_he_C_o_C_H_ol_d_e_r. _ _, related to the capability of the SSC to 

DB ID , Document:Type:.' •.. 
0

?((t,i3''1\\/ j\'~' ,•, --~- " .. ',if:):'' 
1336. Drawing , ' 

D&cume~t No. 

630045~§'78 
. s,., , , -1,,, _. . ,~1 ~x :.. .. :, 

TLAA'Que~tion.#1 Review '~TLAA Question #2 Review ';<\ 
Yes, thi.s dowinem invo!yes systems,:. o, this. document does not. consider 
strgctures;tand componerits'(SSCs) the effects', ofagin'ifon tjle Yts SSC. 

perform its intended safety function. 

;::.~=~=,A=Q=u=e=st=lo='n='=M=··=~=e=vi=e=*~·-··~~~-~~~~~-~f:_~--· 
--~~ Yes, the)nalyses/design basij . Yes; the,analysis/desigri.basis,, . 

document was':ctetermihed to'be' docurneritJinvolves COQClusions''or,:'i·'· 
important fo safety (ITS) within the 
scope of the CoC renewal. . 

relbva1it.in making a safety · provides a basis of conclusions 
..,..__----~~=c----~~~~. determination (ly the (oC Holder. rel~teqJdthe cajJ~bility,ofth~§SC:t9 

perform its intended safety ftirictiori .. : 

AMP Review NOT Required 

DB ID Document Type 

1337 Drawing 

Document No. 

630045-881 

Revision 

No. Document Name 

1 Fuel Tube Assembly, MPC-LACBWR 

• 
TLAA Question #6 Review 

Yes, the design document/analysis is 
contained or incorporated by 
reference in the design basis. 

;::.T:':'LA::A:::'Q'::u'::"e::'st"::io:'n:::::#l=R::ev::i::ew::::_ ____ ~ ;::.T:':'LA=A=Q=u=e=st"::io:'n::::::#2=:'R::ev':i:'e:':w:__ ___ ~ ;.T::LA:'::A'::'.:'.Q:'.u:'::e:'::st:'::i'.'.'on'.:'::'.':#:'::3:'::R':"e:'::v·':",e:'::w':_ ____ ;.T::LA:'::A=Q:'.u:'::e:'::st:'::i'.'.'on'.:'::'.':#:'::4:'::R':"e:'::v·':",e:'::w':_ ____ ~ ;::.T:'LA=A=Q=u=e=st"::io':n:::::::#':5:':'R:'e:::vi'::e::w:_ ____ ~ TLAA Question #6 Review 

Yes, this document involves systems, No, this document does not consider I No, this document does not involve Yes, the analyses/design basis Yes, the analysis/design basis Yes, the design document/analysis is 
structures, and components (SSCs) the effects of aging on the ITS SSC. time-limited assumptions defined by document was determined to be document involves conclusions or contained or incorporated by 
important to safety {ITS) within the ~th_e_cu_r_r_en_t_o~p_e_r_at_in~g~te_n_n_. ____ ~,relevant in making a safety reference in the design basis. 
scope of the CoC renewal. detennination by the CoC Holder. 

· AMP ,Re\/iew:l\!OT Required ;p 

•, Revision. . . . ., ... , 
:.~'DB I~ Dotument'Type: ' i:J~cument No. N . 'No. ~;·~· 'Documen't Nam~ 2'' 

1338_; i;>cawing:i' •. , • > , 630045-893 Support Qisk, Fuel Basket, MPC:LACBWR 'J\ · ·, · 
· TLAA Question #1 Review;: " ·TLAA Question #2 Review• : , ,., •• ;,, , • • ·;LA;~~~~tio~~3 Rev~ew ~~,~~~~~'L.1#4 Review . ;l: Que_stion ;:~:~;:~ 

Ye(this dqcument involve§ systems,: No; this document does ndt conslder ~ o, thi§•d~cument dtie§,no~;tiwolve' ' Yjt,1h~:[rialyses/des1gri basis -- '(;es, t)i~'jnalys1s/design: b'asis:I·: · · 
struci'ures, and components" (SS(s) ' the effects or'aging on the;ITS SSC. time-limited assumptions defined by, document w~ d,eterm,ined to ).le . ,·, d9~u.ment,invo~yes conclusion~ cir 
imr,oJ!anHd safe!}',(ITS) ,l!l'.i!4iri;.the .. ;*1, '. '. reJe:,ant_Jn.maKiIJg,a ~\!fety, ·°':.'·l'.\I: ;4'1, pr9vi!fes,a ~asis:of conclusions' • 
sco e ot'the C0Crene\va1: ·•· ' ;. . defonnination oy the CciC Holder: ;': related to the capability of the SSC.to 

t ,•.,.,;.,.,,, .... , .............. ,,,. .. ~ ..... ,,-... ' ...... ,,' .... ,. ... . ; ,,: ~\,;'2!/:~ d .. ,', ~\~~ > ,:, , zF ~,:),~,,,1,~~~.;'."\~;Y•> .::~:\\:~~~ w<;:~04\z~~,:~:-r:~~~,-,.'~ ~~~~?~:.its int~~~ded s~~~~ t~.~c~i~~-. 

TL/i:A Question #6 Review. 

jY ~;·Jhe ~q~sign-docum~nt/analysis is( 
copfained 9r incoiporated by. · 

, refei:ence:i1J'.the.design basi.s. 
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1339 Drawing 
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630045-894 

Revision 
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1 Heat Transfer Disk, Fuel Basket, MPC-LACBWR 

;::T:::LA=A=Q'.:u:::e::st::io::n:::::#l=R=ev=i=e=w'--------~;:T:::LA::A:::::':Q'.:u':'e::st=io=n=#2=R=ev=i=e=w'---------;::T:::LA=A=Q'.:u:::e::st:::i::o::::n:::#::3:':R:::e::v:::ie=w=------ TLAA Question #4 Review 
Yes, this document involves systems, No, this document does not consider l~o, this document does not involve Yes, the analyses/design basis 
structures, and components (SSCs) the effects of aging on the ITS SSC. time-limited assumptions defined by document was determined to be 
important to safety (ITS) within the the current operating term. relevant in making a safety 
scope of the CoC renewal. determination by the CoC Holder. 

AMP Review NOT Required 

DB ID Document Type 

1341 Drawing 

Document No. 

630045-901 

Revision 
No. Document Name 

0 Assembly, Damaged Fuel Can (DFC). MPC-LACBWR 

TLAA Question #5 Review 

Yes, the analysis/design basis 
document involves conclusions or 
provides a basis of conclusions 
related to the capability of the SSC to 
perform its intended safety function. 

Yes, the design document/analysis is 
contained or incorporated by 
reference in the design basis. 

;:T=LA=A=Q=u=e=st:::io::'n:':#:::1::::':':Re=v=ie'::w::':_ ____ ~ ;:T:::LA=A=Q=u=e=st:::io::'n:':#:::2::::::R::':ev=i=ew=------~ ;:T:::LA::A:::::::Q'.:u:::e::st::io::n:::::#3:::::R':'e:::vi=e=w=-----~ ~T=L:::A:::A:::Q::'u::'e::s::ti::o::::n:::#::::4::::R:::e':v::::ie':w::_ ____ ~ ;:T:::LA::A:::::::Q'.:u:::e::st=io::n:::::#'::5::R':'e:::vi=e=w=----- TLAA Question #6 Review 
Yes, this document involves systems, ~o, this document does not consider l~o, this document does not involve Yes, the analyses/design basis ~es, the analysis/design basis Yes, the design document/analysis is 
structures, and components (SSCs) the effects of aging on the ITS SSC. time-limited assumptions defined by document was determined to be document involves conclusions or contained or incorporated by 
important to safety (ITS) within the ~th_e_c_u_r_re_n_t_o~p_e_ra_t_in~g~te_n_n_. ____ ~,relevant in making a safety provides a basis of conclusions reference in the design basis. 
scope of the CoC renewal. Ld_et_e_rm_in_a_ti_o_n_b.,_y_t_he---'C_o...cC_H_o_Id_e_r. _ _, related to the capability of the SSC to 

perform its intended safety function. 

~:: ~.ev;~r': NqfROi,~;f~iJ , . , OoW~"' "'"' , , ;:. . , .. ,, , ~JI ti; ;· , :·. , > ~~: 4~<~,, ;,~ ,}~~: '~ -~~~<) ''.. ' fr ' 

. 13;iz . ;;orawini. . :i{~etiiiifoa~~~~d· Fu'ei~~n:(gFC),.@il:c:LA2swi({.< -~-~-· .. j. / ~;::. ,' ;'}' . ;y • ·i/: :.,;t . ~$;:,v'.-".;i:, . ;}Jf ;if}: Jl '. ?l• :S :~f. . ' 1 
• !LAA Qu':stion ~1 Review . 't· _;J: > · Tle!E';'estion #2 Revie~ ;;~;, ~ , , , TL'~ Question #3'~evi~w ·. ·.·; , 0 , ; ,, ·;,,,f:!:~Af\:9';'e~t,!o.n'#4 ~eview,f'.-.> ,·•·'.,..· . : '}LAA,9uestf~n _#5 R<:vi~w· :r ., . :~ffl/lA 9u~stio~'.#6 Re.~.i.ew. , .. ;i; ":~:. :,,{ 
. Yes, thiJ>'documerit involves syste111~~ No;-this i:locumentdoegfifot copsider •, Ni(tqis dQsument'does not involve.•. Yes;)fi'e analxses/d.~sign Wsis_ :·- 1, es; ijie analysis(design basis ' : . ~' tn~ desigii doct£rrient/a11alysisis . ' 

~Z.Ufl!~fS: ~!1.g,c_OJJ1P9Jl\!~1s,(~~C:sti) theerrec~/)f-aging ~i:t:thfl1:ScS$C:, 5 th~~#lifl'!}!e~:A~~/~q)Jlt!~,ntt~r~~g.bY,:, 18~,Ul!l~~r%~-1~. ... . . >9(/J;J;" ocument,invo]ves'.conclusions Of·· . contained.or.incorporated by . :: 
1n1porta11t to safety (I'FS) W!tQP) the • · · "· :. •··· c'f" ' · ;,: ,,_;" .o, . •'_:( the current•operatmg term:.'' •<:.~;,•', ·, releyant m;makm •if ~ prov'ide's a.'151}s' of}iinclusibn~:'--!f9' · · i '. rd'eriiree ii{ !lie 0des\gi\'tfasis. · < ... , 
sco eo~te ~~c r~~~~~;\/,0:··f!~;,' :1:1~i~ ·-:~~;,::~efJ:~{;:·jdk,,~l(,011~· · :fhi>1t¥;0:r<>:·,~i·~j~··-'.:;-~~~e;~~:r&:.:,~~f~~~:~~

0 ~1;! "···· ~~Tu;~~~;a~~l~i~~j1~§~il~~~<t~~AfL: :.~L -~- ;0~ ~;!:;c_~:::t :.J 
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Revision 
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1294 FSAR 455-SAR (Superseded 4 
to NAC-MPC-FSAR, 
REV. O) 

NAC-MPC SAFETY ANALYSIS REPORT FOR THE NAC-MULTI-Pprpose 
Canister System, Docket No. 72-1025 - December 1999 
(Superseded to NAC-MPC-FSAR, REV. 0) 

;.T::::LA::::A::::::::Q:'.u::::e::::st::io::n:::::::#1::::::::R::::ev::i::::ew=-------~,=TL=A:::A:':::::Q:':u:=e::st=io=n=#=2=R::ev:::i:=ew=-------~ TLAA Question #3 Review 

INo, this document does not involve Yes, this document involves systems, No, this document does not consider 
structures, and components (SSCs) the effects of aging on the ITS SSC. 
important to safety (ITS) within the 
scope of the CoC renewal. Reviewed 
latest revision (R 11, April 2018) as all 
previous revision was consistent with 
final revision and latest CoC. 

,,;;~ ·· .. ~".,'fl',\'&'0-··· , ·,, ,;;,,:;",/'._/ ', ·' .,. ~~, ·,, 

'. AMP'Review NOT'Required . . . . . 

,__,., 

time-limited assumptions defined by 
the current operating term. 

'oocumeritNo: 
·Revision 

'No. Document Name 

TLAA Question #4 Review 

Yes, the analyses/design basis 
document was determined to be 
relevant in making a safety 
determination by the CoC Holder. 

1348. ;~ FSAR NAC,M PC .FSAR REV 

11 
NAC-MP.C FINAL SAFETY ANALYSIS REPORT FORJHE,NAC-MPC : 
SYSTEM (APRIL 2018) . . • . • . 

TLAA Question #5 Review 

!Yes, the analysis/design basis 

Ii''"'""''""'"~'""''"'''"'" provides a basis of conclusions 
related to the capability of the SSC to 
perform its intended safety function. 

"'TLAAQuesticin _#l Review ,'TLA~_tlorv#2 Revii:~ _____ _.:_ TLA'A Questlon#3 Revie~----··-- TLAA Cluestion'#4 Review TLAA Qu<lstion #5 Review 

. Yes, this document involves systems, o, this document does not consider o, this document does not involve Yes, th-;; analyses/design basis 1· Yes, the analysis/desi~n basis. 
. : structures;:and componentp (SSGs). ·, the effects of agi1ig on the-ITS SSC, time-limited,assumptions defined by document was determined to be document involves conclusions or 

important to safety·(ITS) within the ~ih~e_c_u_rr_e_n_t_o~pe_ra_ti_ng~te_n_n_. ___ ~ relevant in making a safety J provides ~-basis of conclusions 
scpp~.of \h~. C::oC renewal, Reyiewed /. . ,·., '.., detenni11ation by the.Coe Holder.. . related to;the capability· of t\leSSC to 
latestrevision (RI I, ApriL2018) as all' · · perform its intended safety function, 
preyi,ous revision was COl)sistent,with 
final revisiohand latestCoC. 

AMP Review NOT Required 
Revision 

DB ID Document Type Document No. No. Document Name 

1295 FSAR NAC-MPC-FSAR-3A & 3 Updated NAC-MPC Final Safety Analysis Report for the NAC-MPC 
3B Rev 3A and 36 System (January 2004 - Revision 3A & 3B) - Docket No. 72-1025 

;:T:=LA=A=O~u=e:::s:':'ti::o::':n::#:::l:':'R':':e:':vi=e=w=--------,::.T=LA:'A:=O~u=e=st:'io:'n:::::':112:::::':'R:::ev::i:::e::w:__ ___ ___, TLAA Question 113 Review 

Yes, this document involves systems, No, this document does not consider 
structures, and components (SSCs) the effects of aging on the ITS SSC. 
important to safety (ITS) within the 

INo, this document does not involve 
time-limited assumptions defined by 
the current operating term, 

scope of the CoC renewal. Reviewed 
latest revision (R 11, April 2018) as all 
previous revision was consistent with 
final revision and latest CoC. 

Tuesday, December 3, 2019 

TLAA Question #4 Review 

Yes, the analyses/design basis 
document was determined to be 
relevant in making a safety 
determination by the CoC Holder. 

TLAA Question #5 Review 

Yes, the analysis/design basis 
document involves conclusions or 
provides a basis of conclusions 
related to the capability of the SSC to 
perform its intended safety function, 

• 
TLAA Question 116 Review 

Yes, the design document/analysis is 
contained or incorporated by 
reference in the design basis, 

TLIIA Question #6 Review 
i;---------------
1:es: the design d,ocument/analysis is 

!contained or incorporated.by ' 
reference in the design basis, · 

TLAA Question 116 Review 

Yes, the design document/analysis is 
contained or incorporated by 
reference in the design basis, 
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Yes, thisdocun:i~nt iQyolvesisystems, Yes;,theanalys1s/design basis:,;;,,- .i es;\~fie desigh docwnent/analysis is 
structures, and components (SSCs) ·document involves"conchisions.or ;contained or incorporated·by .. 
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Revision 
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5 NAC-MPC Final Safety Analysis Report for the NAC-MPC System 

;':.T:'LA=A=Q=u=e=st=io::'n:'::#':':'l=:Re::'v':i::ew=-----~ _T_LA_A_Q_u_e_st_io_n_#2_R_ev_i_e_w ____ ~ ;':.T:'LA=A=Q~u=e=st=i::on::':::':'#::3::':R"'e::':v·,,,,e':':w:_ ____ ~ ~T=L=A=A=Q~u=e=s=ti,,,o:'::'n::#:::4:::R:'e':v:'::'ie::'w:':_ ____ ~ TLAA Question #5 Review 
Yes, this document involves systems, No, this document does not consider 11No, this document does not involve Yes, the analyses/design basis Yes, the analysis/design basis 
structures, and components (SSCs) the effects of aging on the ITS SSC. time-limited assumptions defined by document was determined to be document involves conclusions or 
important to safety (ITS) within the ~th_e_c_u_r_re_n_t_o~pe_r_a_ti_ng~te_rm_. ____ ,

1
relevant in making a safety provides a basis of conclusions 

scope of the CoC renewal. Reviewed ~d_et_e_rm_in_a_ti_o_n_b~y_t_he_C_o_C_H_o_ld_e_r._~ related to the capability of the SSC to 
latest revision (R l I, April 2018) as all perform its intended safety function. 
previous revision was consistent with 
final revision and latest CoC. 
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. · Document No. 
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Revision 
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. NAC-MPC Final Safety Analysis Report for the NAC:MPC __ System ,' 

TLAA Question #1 Review TLAA Question #2 Review 

Yes, thii(document inv,olves,syste111s,. No, this.document does,not'consider;, 
structures, and components (SSCs)- the ·effects of aging on the ITS SSC. · 
important to safety (ITS) witqin the , 
scope of the CqC rerle~ai. Reviewed 
latestrevision(Rl i;April 2018) as.all 
previous revision was:consisfent wHh 
final revision and latest Coe: 

Tuesday, December 3, 2019 

• 

Yes;:the ahalyses/design basis· 
docu~ent w1s determined to be 

-~-~~~~~~~-~~~-,,reiex!lnt in_J11akinga,sa(e;iy, ..... . 
• determination by the CoC,Holder .. . 

• 

'. Yes;'.the analysis/design· basis . 
!document involves conclusions or 

rovicles_ a bl!Sis ofc~nclusi911s t,, · 
related to'the'.c'a\iabiiity ofthe·s·st io 
perform' its intended safetyfunction .. 

TLAA Question #6 Review 

Yes, the design document/analysis is 
contained or incorporated by 
reference in the design basis. 

TLAA Question #6 Review, 

' f e&,·:~he design docuinent/analysis is 
contamed or mcorporated by 
eferehce in the design basis. 
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NAC-MPC-FSAR-SC 
Rev SC 
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Revision 
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5 NAC-MPC Final Safety Analysis Report for the NAC-MPC System 

;::.T:=LA=A=Q'=u=e=st':':io=n=#l":::'::'R:":ev=i:":ew=-----~ ;':-T":'LA:::A:::::::Q'::"u':e":'st':':io':n=#2=R=ev=i=e=w:_ ___ ~ ;::.T:=LA:::A:::::::Q'::"u':e::st':':i:":on=#=3=R=e=v·=,e::w:_ ___ ~ ;:T::'LA=A=Q'=u=e=st':':i:::on=#::':4:::R::e:::v·=,e=w=------~ ;':-T":'LA:::A:::::::Q'::"u':e::st':':io=n=#=S=R=e=v·=,e=w=------~ TLAA Question #6 Review 

I

No, this document does not involve Yes, the analyses/design basis Yes, the analysis/design basis Yes, the design document/analysis is Yes, this document involves systems, 
structures, and components (SSCs) 
important to safety (ITS) within the 
scope of the CoC renewal. Reviewed 
latest revision (R 11, April 2018) as all 
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