Overview of License Renewal
and TLAAs in the United States
Remarks by

David L. Rudland

Senior Level Advisor for Materials
Office of Nuclear Reactor Regulation
U.S. Nuclear Regulatory Commission
Strålsäkerhetsmyndigheten
Swedish Radiation Safety Authority
November 16, 2017
Stockholm, Sweden
The view expressed herein are those of the authors
and do not reflect the views of the U.S. Nuclear Regulatory Commission

OUTLINE

•

License Renewal Rule and Process

•

Time-Limited Aging Analyses

•

Guidance Documents

•

Summary

2

License Renewal Rule – 10 CFR Part 54
• Rule provisions
–
–
–
–
–

Permits renewal for up to 20 years (e.g., 40 to 60 years)
Can apply 20 years before license expiration per 54.17(c)
Must apply at least 5 years before expiration per 2.109(b)
A renewed license may be subsequently renewed per 54.31(d)
No restrictions on number of subsequent renewals

• Focus is on demonstrating adequate management of the
effects of aging for long-lived, passive structures and
components important to plant safety

– Other aspects of original license are not reconsidered
– “A program based solely on detecting structure and component
failures is not considered an effective aging management program”
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Safety First 40 Years
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Safety For License Renewal

Same plant operating rules for the renewal term
The plant’s current licensing basis (CLB) to be maintained
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Scope of License Renewal
• Safety-related systems, structures, and components (SSCs)

– Maintain integrity of the reactor coolant pressure boundary
– Ensure capability to shut down and maintain safe shutdown
– Prevent or mitigate offsite exposures comparable to 10 CFR Part 100

• Non-safety related SSCs whose failure could affect safety-related
SSC functions
• SSCs relied upon for compliance with the Commission’s
regulations for:
–
–
–
–
–

Fire Protection (10 CFR 50.48)
Environmental qualification (10 CFR 50.49)
Pressurized thermal shock (10 CFR 50.61)
Anticipated transients without scram (10 CFR 50.62)
Station blackout (10 CFR 50.63)

6

Scoping & Screening
•

Process for determining which structures and components
require an aging management review (AMR)
• Scoping – Identify SSCs that are within scope
• Screening – Include only those structures and components
(SCs) that are passive and long-lived
• Passive = perform an intended function without moving parts or
without a change in configuration or properties
• Long-lived = not subject to replacement based on a qualified life or
specified time period

• Reliability and performance of active structures and
components are covered by compliance with the
Maintenance Rule (10 CFR 50.65)
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License Renewal Application (LRA)
• General information about the plant owner or operator
–
–
–
–

Integrated Plant Assessment (IPA)
Identify SCs subject to aging management review (AMR)
Describe and justify scoping and screening methodology
Demonstrate that aging effects will be adequately managed
during renewed period

• Annual updates as the plant CLB changes
• An evaluation of time-limited aging analyses (TLAAs),
including exemptions based on TLAAs
• Supplement to FSAR with summary of AMPs and TLAAs
• Changes to plant Technical Specifications
• Environmental Information
• Consistent with Subpart A to Part 51
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Safety Review
• Focus is on the effects of aging on long-lived, passive
structures and components important to plant safety
• NRC staff review must be able conclude that aging
effects will be adequately managed for license renewal,
with reasonable assurance
• Evaluation of TLAAs in the current license basis
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Safety Review and Inspections
• Review of the application and supporting documentation
– On-site Audits & Inspection
– Inspection on scoping & screening and AMPs
– Scoping & screening methodology audit
– Audit on Aging Management Programs (AMPs) that are
consistent with GALL
– Document in Audit Reports and Inspection Reports
• Document review results in Safety Evaluation Report
• Post-approval Site Inspection
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What is a TLAA?
10 CFR Part 54 Definition (10 CFR 54.3)
Current licensing basis (CLB) calculations and analyses that:
1) Involve systems, structures, and components within the scope of
license renewal (54.4(a))
2) Consider the effects of aging;
3) Involve time-limited assumptions defined by the current operating
term, for example, 40 years;
4) Were determined to be relevant by the licensee in making a safety
determination;
5) Involve conclusions or provide the basis for conclusions related to the
capability of the system, structure, and component to perform its
intended functions, as delineated in § 54.4(b); and
6) Are contained or incorporated by reference in the CLB.
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Typical TLAAs
• Reactor vessel neutron embrittlement
• Metal fatigue
• Environmental qualification of electrical
equipment
• Concrete containment tendon prestress
• Flow-induced vibration endurance limit for
reactor vessel internals
• Flaw growth analyses from inservice inspections
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Potential TLAAs
• Intergranular separation in the heat-affected zone (HAZ)
of reactor vessel low-alloy steel under austenitic SS
cladding
• Low-temperature overpressure protection (LTOP)
analyses
• Fatigue analysis for the main steam supply lines to the
turbine-driven auxiliary feedwater pumps
• Fatigue analysis of the reactor coolant pump flywheel
• Fatigue analysis of polar crane
• Flow-induced vibration endurance limit for the reactor
vessel internals
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•
•
•
•
•
•
•
•

Potential TLAAs
Transient cycle count assumptions for the reactor vessel
internals
Ductility reduction of fracture toughness for the reactor
vessel internals
Leak before break
Fatigue analysis for the containment liner plate
Containment penetration pressurization cycles
Metal corrosion allowance
High-energy line-break postulation based on fatigue
cumulative usage factor
Inservice flaw growth analyses that demonstrate
structure stability for 40 years
15

TLAA Disposition
• Two types of parameters:
– A time-dependent parameter (e.g., neutron fluence, number of
cycles)
– An analysis parameter that is calculated using the time-dependent
parameter (e.g., neutron embrittlement, cumulative usage factor
(CUF))

• TLAA characteristics:
– The TLAA either has an assumed or calculated value of the timedependent parameter (e.g., neutron fluence or number of cycles)
– Safety basis: current (CLB) analysis demonstrates that the analysis
parameter is acceptable compared to a regulatory limit or criterion
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TLAA Disposition

The application demonstrates that:
(i) the projected 60-year time-dependent parameter value does
not exceed the time parameter value(s) in the CLB analysis
(ii) the time-based parameter is projected to 60-years, causing a
change in the value of the analysis parameter, which continues
to meet the acceptance criterion, and thus the analysis is
demonstrated to continue to be acceptable
(iii) the applicant will “manage” the time-dependent parameter
using an aging management program to maintain acceptability
of updated analysis as the plant continues to operate
 Corrective actions will be taken if the analysis cannot be
demonstrated to meet the acceptance criterion
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License Renewal Guidance Documents
• Generic Aging Lessons Learned (GALL) report (NUREG-1801)
• Standard Review Plan (SRP) for License Renewal (NUREG1800)
• Regulatory Guide 1.188, “Standard Format and Content for
Applications to Renew Nuclear Power Plant Operating
Licenses”, endorses Nuclear Energy Institute (NEI) guidance
NEI 95-10
• GALL and SRP-LR are amended through Interim Staff Guidance
process (LR-ISG)
– Changes normally based on operating experience or lessons learned
from LRA reviews
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GALL Report
• Generic Aging Lessons Learned (GALL) Report
– NUREG-1801, Revision 2 issued 2010
– Provides assessments for aging management review, including
identification of materials, environments and aging effects that require
management
– Identifies acceptable Aging Management Programs (AMPs)
– Defines terms
–

Structures and components

–

Materials

–

Environments

–

Aging effects

–

Significant aging mechanisms
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SRP-LR
• Standard Review Plan for License Renewal (SRP-LR)
– NUREG-1800, Revision 2 issued 2010
– Guidance for NRC staff review of
– Scoping and Screening
– Aging Management Review
– Time-limited Aging Analyses (TLAAs)
– e.g., metal fatigue, reactor pressure vessel (RPV)
neutron embrittlement, environmental qualification
– UFSAR supplement description of AMPs
– UFSAR supplement description of TLAAs
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Benefits of GALL Report
• GALL report is a key technical document for license
renewal
– Documents NRC expectations to ensure a stable
regulatory process
• GALL report improves effectiveness and efficiency of
NRC staff review
– Applicants typically claim 80% consistency with GALL
report
– Helps focus NRC resources by not re-reviewing aging
evaluations that have been found adequate
generically
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Independent Review Bodies
• Advisory Committee on Reactor Safeguards

– Established by Sec. 29 of the Atomic Energy Act
– Review safety studies and facility license applications referred to it and
shall make reports thereon.
– Advise the Commission with regard to the hazards of proposed or existing
reactor facilities
– Advise the Commission on the adequacy of proposed reactor safety
standards

• Atomic Safety and Licensing Board

– Established by Sec. 191 of the Atomic Energy Act
– Three members (one qualified to conduct administrative proceedings, two
qualified appropriately for technical issues to be decided)
– Conducts hearings as directed by the Commission
– Authorized by Commission to makes intermediate and final decisions with
respect to the granting, suspending, revoking or amending of any license
or authorization
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Schedule & Resources
• Review schedule

– 22 months for review with no hearing
– 30 months for review with hearing

• Resources

– Licensee development of application – ~2 years and ~$20 million
– NRC review – ~17 man-years or ~$3.5 million

• Reviewers come from a variety of sources

– Division of Materials and License Renewal staff (technical
reviews and project management)
– Technical staff from divisions dealing with plant operational
issues
– May be supplemented by contractor reviews
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License Renewal Status
• 99 operating reactors in the U.S.
– 65 PWRs
– 34 BWRs

• Renewed licenses issued for 89 units at 54 sites (3 have
ceased operations)
• Reviewing applications for 7 units at 3 sites

– Applications scheduled for 4 units (2 units unscheduled)

• 46 units have entered their 41st year of operation; first was in
April 2009
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Projected Capacity Dependent on License Renewals
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Status of License Renewal

Data is as of December 2016
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Subsequent License Renewal

• License for plant operation from 60 to 80 years
– Anticipate first submittal(s) in 2017-2019
– Commission determined no rule changes needed
– Industry to resolve technical issues
– NRC changing regulatory guidance to address aging
issues for 80 years of operation
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Concerns for Aging
• Identification of potential new aging phenomena
─ Known mechanisms
─ New phenomena

• Approaches for identifying potential aging phenomena
─
─
─
─

Expanded materials degradation assessment
Results from 1st renewal aging management programs
Domestic and international operating experience
Research findings
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NRC Actions on Subsequent Renewal

• Expert panel process to identify potential materials
degradation issues for 80 years of operation
• Audits to assess results from implementation of
AMPs at three plants with renewed licenses
• Public meetings with industry on technical issues,
including operating experience and industry
research activities
• NRC staff review of information and propose aging
management approaches for 80 years of operation
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AMP Effectiveness Audits
• Three plants – Ginna, Nine Mile Point and HB Robinson
• Reviewed all AMPs (one-time and periodic)
• Assess findings – unanticipated or expected
degradation found, or confirm no degradation
• Accessibility issues, adequacy of methods
• Trending information (mainly existing programs)
Purpose – Evaluate effectiveness of AMPs and enable an
assessment of the need for new or enhanced AMPs to
address subsequent renewal
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SLR Technical Issues
• Reactor pressure vessel – neutron embrittlement
– Trends for high fluence levels
– Surveillance programs

• Reactor vessel internals - high fluence effects
– Irradiation-assisted stress corrosion cracking
– Loss of fracture toughness
– Void swelling

• Concrete and containment performance

– Long-term radiation and high temperature exposure
– Alkali-silica reaction (ASR)

• Electrical cables

– Environmental qualification
– In-service testing of cables
– Long-term submersion of low and medium voltage cables
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Status & Schedule for SLR Guidance
Milestone

Date

• Issued draft GALL-SLR and SRP-SLR

December 2015

• Public Meetings

Jan-Feb 2016

• Public Comment Period Ended

February 2016

• Public Meetings (to discuss
comments)

April-June 2016

• Issuance of final GALL-SLR Report
and SRP-SLR

July 2017

• Issuance of Technical Bases and
Public Comments

December 2017

• First SLR Applications

2017-2019
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Basis for Changes to Develop GALL-SLR AMPs
• To reflect expected aging differences for increased operating
time from 60 to 80 years
• New plant operating experience since GALL Rev. 2
• Gaps identified in current guidance
• Improvements in efficiency and effectiveness of applications and
NRC reviews
• Corrections to GALL Rev. 2 and SRP-LR Rev. 2
• Incorporate Interim Staff Guidance since GALL Rev. 2
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Summary
• License renewal is a limited scope review
– Supported by Regulatory Process Essential Elements

• Licenses have been renewed for over 80% of U.S. plants and reviews
of remaining plants (except two) are ongoing or planned
• Licensees are responsible for demonstrating that aging is
adequately managed for licensed operating period
• NRC ensures that plants will be operated with reasonable assurance
of adequate protection of the public health and safety
• NRC is finalizing 60-80 year aging management guidance
– Final guidance issued July 2017
– First application(s) expected 2017-2019
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