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EXECUTIVE SUMMARY

Most nuclear power plants in the United States are light-water reactors (LWRs). As a result, substantial
portions of the regulations and the regulatory guidance that are applicable to to the licensing of
domestic U.S. nuclear power plants are oriented toward LWR technology. The U.S. Department of
Energy plans to use high temperature gas-cooled reactors (HTGRs) in carrying out its Next Generation
Nuclear Plant (NGNP) program. As a result, some of the existing regulations and related guidance
documents are either not applicable or partially applicable because they address issues that differ from
the issues involved with HTGR reactors. In some cases, these regulations have underlying public health
and safety bases that would support the use of these regulations as guidance, even in cases where the
regulations or the related regulatory guidance are not directly applicable.

This procedure defines a process for performing a review of existing regulations (as of June 1, 2010) and
regulatory guidance for applicability to the NGNP HTGR program and for identifying where there are
gaps that need to be reconciled between existing LWR regulatory requirements, general design criteria,
and regulatory guidance with the specific characteristics of the HTGR technology. This procedure, when
implemented, will document specific regulatory gaps, identify areas where existing regulations or
guidance provide relevant guidance for HTGR technology, identify areas where new or revised
regulations or guidance are potentially needed, and identify areas where further design development of
the specific HTGR is needed to adequately allow the regulatory gap analysis to be completed.

The scope of the prescribed review includes the portions of the Code of Federal Regulations and
associated regulatory guidance contained in Standard Review Plans, Regulatory Guides, and other
related regulatory guidance that governs the regulation of nuclear power plants and that has been
identified as potentially having technology specific elements.

The results of the documented regulatory gap analysis will provide a basis for developing a combined
license application content guide for the HTGR and identify needed changes to appropriate regulatory
authorities to reconcile existing regulations with the NGNP HTGR technology.

This procedure was prepared and reviewed by Entergy Nuclear (Entergy) and ENERCON Services, Inc.,
under the direction of Entergy.
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1.0 Introduction

Idaho National Laboratory (INL) is managing and developing the proposed Department of Energy
(DOE) Next Generation Nuclear Plant (NGNP), which will be a high temperature gas-cooled reactor
(HTGR) with inherent and passive safety features and underlying technology that is substantially
different than light water reactors (LWRs), currently the dominant technology in the domestic
commercial nuclear power arena. Many (though not all) of the existing Nuclear Regulatory
Commission (NRC) regulations and associated guidance are oriented toward LWR technology and
design Even the regulations and guidance that are not oriented toward LWRs may not take into
account technology-specific features that need to be considered for the proposed HTGR
technology. A key component for moving towards development of a Combined Operating License
Application (COLA) content guide for the HTGR is to identify those regulations and guidance
documents that do not apply to the HTGR and those areas where new regulations or guidance may
be needed.

The general approach for development of a regulatory gap analysis and reconciliation of existing
regulatory requirements was proposed in the 2001 Exelon Proposed Licensing Approach for the
Pebble Bed Modular Reactor (PBMR) [Ref. 6.4]. The 2009 NGNP Licensing Plan [Ref. 6.1] adopts a
similar approach.

Specific relevant prior work has also been carried out as documented in the Westinghouse NGNP-
HTGR Combined License Application Writers Guide [Ref. 6.3], which includes a chapter by chapter
preliminary evaluation of NUREG-0800 [Ref. 5.12].

Also, during the period from 1989 through 1992, DOE sponsored studies conducted by the Los
Alamos National Laboratory on the New Production Reactor (NPR). These studies included a
number of accident analyses, risk assessments and comparisons to regulatory requirements and
guidance. These documents include comparisons to General Design Criteria, highly summarized
assessments of Regulatory Guides, and an HTGR version of the Standard Review Plan. Although this
information is technology specific to the NPR and the regulations have evolved considerably since
that time, the documents provide useful insight and breadth that may be useful for consideration.
[Refs. 6.5-6.24]

There are also other documents in the available literature that have a bearing on prior evaluations
of regulations and regulatory guidance that is relevant to HTGRs. In particular, the Preliminary
Safety Information Document for the Standard MHTGR (including an attachment on General Design
Criteria) [Refs. 6.25 and 6.26] and an evaluation prepared by the CEGA, Inc." concerning “NP-
MHTGR Assessment of the Applicability of NRC Regulatory Guides and Branch Technical Positions.”
[Ref. 6.27]

In 2007, the NRC also published NUREG-1860 [Ref. 6.2], which includes potential changes to
regulatory requirements and guidance in a highly summarized form that address the differences
between the LWR and HTGR technologies. (Although these potential changes were not developed
in detail and have not been adopted or endorsed through any of the formal processes used by the

! Note that CEGA, Inc. was a joint venture of Combustion Engineering and General Atomic, and that the
corporation no longer exists. Most of the documents prepared by CEGA were initially prepared electronically in
Framemaker which presented problems in the electronic conversion of documents. The only CEGA document
referenced in this procedure was scanned by earlier users to obtain it in electronic format.
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2.0

3.0

4.0

5.0

NRC in promulgating regulations or guidance, the information represents a technology neutral
approach that was developed by the responsible regulatory agency.)

Other sources of relevant information may exist which can be used in conducting an evaluation and
comparison of existing regulations and regulatory guidance, but were not identified during the
preparation of this procedure.

Purpose

The purpose of this procedure is to define the process necessary to perform a Regulatory Gap
Analysis that will identify the applicability of existing regulations and guidance to HTGR technology
and will identify where there are gaps that need to be reconciled between existing LWR regulatory
requirements, general design criteria (GDC), and regulatory guidance with the specific
characteristics of HTGRs that are being considered as part of the NGNP project.

The existing regulations and guidance used in developing this procedure were those in effect on
June 1, 2010. Future use of the results of the evaluation prepared during implementation of this
procedure must accommodate regulatory changes that have occurred since the base date of June
1, 2010.

Objectives

The objectives of this procedure are to 1) identify applicability of existing regulations, GDCs, and
regulatory guidance to the HTGR design for the NGNP, 2) identify areas where the NGNP design
may need new or revised regulations or guidance, and 3) identify areas where additional design
information is necessary in order to complete a regulatory applicability determination and describe
how selected design options may affect regulatory applicability.

Scope

This task will address regulatory requirements and associated guidance, including, but not limited
to, 10 CFR 50, Appendix A, “General Design Criteria,” of 10 CFR 50, 10 CFR 51, 10 CFR 52, 10 CFR
100, applicable Regulatory Guides, and Standard Review Plans (NUREG-0800, NUREG-1555). A
more detailed list is contained in Section 5.0 of this procedure and are further delineated in the
attached tables, which are to be completed by the assigned organizations and individuals.

This procedure applies to the organizations and individuals assigned responsibility for completing
the regulatory gap analysis.

Regulatory Requirements and Guidance
The particular regulatory requirements and guidance to be evaluated as part of this procedure are:

5.1. 10 CFR 20— Standards for Protection Against Radiation

5.2. 10 CFR 50 — Domestic Licensing of Production and Utilization Facilities (including
appendices)

5.3. 10 CFR 51 — Environmental Protection Regulations for Domestic Licensing and Related
Regulatory Functions

5.4. 10 CFR 52 — Licenses, Certifications, and Approvals for Nuclear Power Plants
5.5. 10 CFR 55— Operators' Licenses

5.6. 10 CFR 70 — Domestic Licensing of Special Nuclear Material

5.7. 10 CFR 73 — Physical Protection of Plants And Materials
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5.8. 10 CFR 75 - Safeguards on Nuclear Material—Implementation of US/IAEA Agreement
5.9. 10 CFR 100 — Reactor Site Criteria
5.10. 10 CFR 140 - Financial Protection Requirements and Indemnity Agreements

5.11. 10 CFR 961 — Standard Contract for Disposal of Spent Nuclear Fuel and/or High-Level
Radioactive Waste

5.12. NUREG-0800 — Standard Review Plan for the Review of Safety Analysis Reports for Nuclear
Power Plants: LWR Edition (Standard Review Plan reviews will focus on the SRP Acceptance
Criteria)

5.13. NUREG-1555 - Standard Review Plans for Environmental Reviews for Nuclear Power
Plants: Environmental Standard Review Plan

5.14. Division 1 Regulatory Guides — Power Reactors (Regulatory Guide reviews will focus on the
Regulatory Positions identified in Section C of most Regulatory Guides)

5.15. Division 4 Regulatory Guides — Environmental and Siting

5.16. Division 5 Regulatory Guides — Materials and Plant Protection (excluding the guides that
are related to safeguards information)

5.17. NUREG-0933, Resolution of Generic Safety Issues (Formerly entitled "A Prioritization of
Generic Safety Issues"; to the extent that the issues have not been incorporated in the
Standard Review Plan)

5.18. NUREG-0737 (to the extent that the issues have not been incorporated into the Standard
Review Plan)

5.19. NRC Generic communications such as Interim Staff Guidance, Regulatory Issue Summaries,
and Generic Letters (issued since the last revision to relevant portions of the Standard
Review Plan)

5.20. SECY documents and associated Staff Requirements Memoranda (SRM).

The specific individual elements of regulations, acceptance criteria, regulatory positions, and
guidance are delineated on the Applicability Determination Table templates contained in the
Attachments to this procedure.

6.0 Other References

6.1. PLN-3202, “NGNP Licensing Plan, Idaho National Laboratory,” June 26, 2009 (Especially
Sections 2.2.5.3, “LWR Regulation Reconciliation Development” and 2.2.5.4, “Regulatory
Gap Analysis”)

6.2. NUREG-1860, “Feasibility Study for a Risk-Informed and Performance-Based Regulatory
Structure for Future Plant Licensing,” Nuclear Regulatory Commission, 2007.

6.3. NGNP-NHS WEC-LIC-2, “Conceptual Design Studies for the NGNP With Hydrogen
Production NGNP-HTGR Combined License Application Writers Guide,” Westinghouse
Electric Company, LLC, May 2009

)

6.4. “Proposed Licensing Approach For The Pebble Bed Modular Reactor In The United States,’
Exelon Generation Company, August 31, 2001

6.5. LA-NPR-3, Revision 0 (LA-CP-89-548), “Exploratory Safety Studies of the NPR-MHTGR Pre-
conceptual Design,” Los Alamos National Laboratory, December 1989
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6.6. LA-NPR-5, Revision 3 (DOE/NP MGR-GSR-00001, Revision 0), “General Safety
Requirements for the New Production Modular High Temperature Gas-Cooled Reactor,
Volume 1 - Principles and Requirements,” Los Alamos National Laboratory, January 30,
1991
6.7. LA-NPR-5, Revision 3 (DOE/NP MGR-GSR-00001, Revision 0), “General Safety
Requirements for the New Production Modular High Temperature Gas-Cooled Reactor,
Volume 2 — Appendices,” Los Alamos National Laboratory, January 30, 1991
6.8. MGR-GSR-0001, Appendix A, “Justification and Discussion of General Safety Requirements
for the NP-MHTGR,” Los Alamos National Laboratory, January 30, 1991
6.9. MGR-GSR-0001, Appendix B, “General Design Criteria from 10 CFR 50 with Changes Shown
for the NP-MHTGR,” Los Alamos National Laboratory, January 30, 1991
6.10. MGR-GSR-0001, Appendix C, “Linkages Between the General Safety Principles (Section 3)
and the General Safety Requirements (Section 4),” Los Alamos National Laboratory,
January 30, 1991
6.11. MGR-GSR-0001, Appendix D, “Linkages Between 10 CFR and the General Safety
Requirements,” Los Alamos National Laboratory, January 30, 1991
6.12. MGR-GSR-0001, Appendix E, “Linkages Between DOE Orders and the General Safety
Requirements,” Los Alamos National Laboratory, January 30, 1991
6.13. LA-NPR-7, Revision 0 (MGR-STD-001), “Format And Content Guide for the New Production
Modular High Temperature Gas-Cooled Reactor Integrated Safety Analysis Report” Los
Alamos National Laboratory, December 23, 1992
6.14. LA-NPR-10, “New Production Reactor conceptual Design Safety Review Plan,” Los Alamos
National Laboratory, February 22, 1990
6.15. LA-NPR-11, Revision 1D (DOE/NP-000X), “Safety Review Process for the New Production
Reactors Program,” Los Alamos National Laboratory, October 11, 1991
6.16. LA-NPR-15, “The New Production Reactor Probabilistic Risk Assessment Detailed Review
Process,” Los Alamos National Laboratory, June 11, 1990
6.17. LA-NPR-16, “New Production Reactors Detailed Review Plan Development Strategy,” Los
Alamos National Laboratory, May 17, 1990
6.18. LA-NPR-17, “Quantitative Risk Analysis Results for the NPRG HWR-NPR Conceptual
Design,” Los Alamos National Laboratory, July 20, 1990
6.19. LA-NPR-21, Revision 1, “Conceptual Design Safety Review Report for the New Production
Modular High Temperature Gas-Cooled Reactor,” Los Alamos National Laboratory,
November 26, 1990
6.20. LA-NPR-22, Revision 2, “A Limited-Scope Probabilistic Safety Analysis of the NP-MHTGR
Conceptual Design: Preliminary Safety Insights,” Los Alamos National Laboratory, May 10,
1991
6.21. LA-NPR-25, “Neutronic Analyses of the NP-MHTGR Pre-conceptual Reactor Design,” Los

Alamos National Laboratory, January 4, 1991
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6.22. LA-NPR-27, “NP-MHTGR Thermal-Hydraulics/Accident Analysis Work: FY-1990 Report,”
Los Alamos National Laboratory, December 2, 1990

6.23. LA-NPR-31, Transition Version (DOE/NP MGR-STD-0002), “NP-MHTGR Detailed Review
Plan,” Los Alamos National Laboratory, March 31, 1992

6.24. LA-NPR-31 (DOE/NP MGR-STD-0002), “NP-MHTGR Detailed Review Plan,” Los Alamos
National Laboratory, 1991 (Chapters 1-18 and Appendices A and B have varying revision
numbers)

6.25. HTGR-86-024, “Preliminary Safety Information Document for the Standard MHTGR,”
Volume 1 of multiple volumes, Stone & Webster Engineering Corp. (and other corporate
authors), 1989

6.26. HTGR-86-024, Attachment 1 to R G.3-1, “Review of Light-Water Cooled Reactor General
Design Criteria Relative to the MHTGR,” Stone & Webster Engineering Corp. (and other
corporate authors), 1989

6.27. CEGA-002449, “NP-MHTGR Assessment of the Applicability of NRC Regulatory Guides and
Branch Technical Positions,” CEGA Corporation, November 30, 1992

7.0 Definitions

Applicable — A specific regulation, regulatory guidance criteria, or position is “Applicable” if it
specifies requirements or guidance that should be applied to the HTGR design without
modification.

Partially Applicable — A specific regulation, regulatory guidance criteria, or position is “Partially
Applicable” if there are some aspects that are applicable and some aspects that are not applicable
OR if the underlying principle or purpose of the regulation or guidance is applicable regardless of
whether the specific regulatory language related to that principle can be directly applied to an
HTGR.

Not Applicable — A specific regulation, regulatory guidance criteria, or position is “Not Applicable” if
it specifies requirements or guidance that does not apply to the HTGR.

Requirement — A regulatory requirement is a “requirement” specifically called out in the Code of
Federal Regulations.

Guidance — Guidance is provided in regulatory documents such as Regulatory Guides, Standard
Review Plans, Interim Staff Guidance, and NRC generic communications. For the purposes of this
procedure, the user will need to distinguish between ‘guidance’ that reflects official NRC positions
vs. ‘guidance’ that may be useful but does not reflect official NRC approval of a position/method for
satisfying the Commission’s regulations. A particular area of concern is guidance that can be used
for HTGRs but that the NRC has only endorsed for LWRs.

Identified Potential Regulatory Change — A potentially needed new or modified element of a
regulatory requirement or guidance identified during the applicability determination review to
address an element of HTGR safety and is not addressed by existing regulation. These identified
changes should include guidance that reflects an official NRC position and that can be used for
HTGRs, but is only endorsed by the NRC for LWRs.
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8.0 Responsibilities

8.1 Responsible Manager

8.1.1

8.1.2

8.1.3

8.14

8.1.5

8.1.6

8.2

8.2.1

Define appropriate qualifications for analysts (and/or teams of analysts) including, as
appropriate, such factors as familiarity and experience with: regulations and their
intent and application, LWR and HTGR technology, licensing (including Part 52
licensing), experience level, and education level.

Assure that qualified personnel are used for the analysis task and document the
qualifications of the individual analysts and/or analysis teams.

Define the training for individual analysts and members of the analysis teams. Include
specific training on the procedure and the details of how the analysis is to be
conducted. Provide for general familiarization with the References (Section 6)
identified in the procedure with special emphasis on references identified in the
Instructions (Section 9) of this procedure.

Assure that analysts are trained PRIOR TO conducting the analysis task and document
the training.

Oversee conduct of analysis as follows:
1. Assure that analysis is conducted in accordance with the procedure.
2.  Assure timely, accurate and consistent completion of the analysis.

3. Assure that each element of the analysis is traceable as specified in the detailed
instructions of this procedure. Note that the instructions provide for traceability
on a row-by-row basis for the entries to tables that will be provided as the output
of executing this procedure. Traceability for other elements of the work
conducted using this procedure must also be documented appropriately. (A log
or other documentation in a suitable format to allow row-by-row traceability
shall be maintained.)

4. Resolve any questions or issues identified during the conduct of the analysis, this
includes providing advice or guidance on the proper classification of items being
evaluated.

5. Assure that the logic for difficult determinations is documented as specified in
the detailed instructions of the procedure.

6. Escalate identified issues as appropriate.

7. Periodically (on a random basis) use independent reviews on a selective basis to
confirm accuracy, completeness, consistency and documentation of work being
conducted in carrying out the procedure.

Carry out the specific instructions in the procedure that are assigned to the
responsible manager.

Analysts

Carrying out the specific instructions in this procedure (except where those
instructions explicitly apply to the responsible manager).
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8.2.2 Identify questions regarding conduct of the analysis or proper classification of items
being evaluated to the responsible manager for resolution. Work should be continued
on remaining aspects of the analysis while the resolution of such questions is

obtained.

9.0 Instructions
9.1 Products to be prepared
This Regulatory Gap Analysis consists of providing three specific products:

e Applicability determination table (this is the primary product from the procedure) and is
intended to provide a technology neutral gap analysis that will identify LWR technology
limitations in the reviewed regulations and regulatory guidance. Although the intent is to
generally identify areas where the regulations and regulatory guidance do not adequately
translate to HTGRs, the gap analysis should be broad enough to accommodate the
evolution and changes that may occur and should not focus on a single design in a manner
that would exclude its use for evolving designs and design concepts.

e Summary table of additional design information needed to complete the vendor regulatory gap

analysis (this table provides additional detailed information to the Applicability
Determination Table regarding areas where additional design information may be needed)

e Summary table identifying potential new or modified regulations or guidance necessary for
deployment of the proposed HTGR technology design (this table provides additional
detailed information to the Applicability Determination Table regarding areas where there

are potential needs for new or modified regulatory requirements or guidance).

9.2 Applicability Determination Table
A template for the Applicability Determination Table is provided in Attachment 1.

For each row in the table, the assigned analyst is responsible for:

e Determining applicability.

e Providing a basis for each applicability determination. Where a regulation is considered
applicable or partially applicable the determination should be made whether the
regulation is directly applicable as a legal requirement or whether the underlying principle

or purpose of the requirement is applicable.

e |dentifying whether further design information is needed. If further design information is
needed briefly identify what that information is and whether design options may affect
the applicability determination.

e |dentifying areas where existing regulatory requirements and guidance do not adequately

address safety aspects of the HTGR design and/or operation. For each area identified,
briefly describe the appropriate changes to regulations and/or guidance.

NOTE: In conducting the regulatory gap evaluation, the following kinds of considerations and
previously available information should be considered.

e When performing the applicability evaluation as described above, consideration should be

given to:
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— Limiting occupational and public radiation exposures during normal operations

— Avoiding postulated accidents

— Reducing the consequences of postulated accidents

— Limiting the environmental impact during normal operations and postulated accidents
— Providing for plant security.

At the completion of a given review, the analyst should attempt to arrive at a body of
regulations and/or guidance that at least achieves the same degree of protection of the
public and the environment for the HTGR that is achieved for the current generation LWRs.

When developing the information to complete entries in the Applicability Determination
Table, consideration should be given to the underlying reasons for the original
requirement or guidance being evaluated. In some cases, technology dependent aspects
may not always be immediately apparent. Limitations stated in requirements or guidance
may be implicitly dependent on LWR technology without acknowledgement of this basis.

Special sensitivity is warranted during evaluation of applicable requirements or guidance
regarding the fuel cycle, ultimate spent fuel disposal, or waste confidence (such as

10 CFR 51.23 or other parts of 10 CFR 51, 10 CFR 961, and relevant portions of
NUREG-1555). Note that detailed treatment of the overall Waste Confidence Rule or
Waste Confidence Decision (which affects all reactors) is not warranted during the
applicability evaluation, but these areas may be especially dependent on implicit
assumptions about the fuel cycle or LWR fuel. For example, the ability to transport spent
fuel may be dependent on the availability of suitable transportation casks (and possibly
dependent on transportation regulations beyond the scope of this review) that should be
noted during the evaluation.

Regulations and guidance that primarily relate to operational aspects needs to be taken
into consideration to the extent that there may be an impact on the proposed HTGR
design.

Prior work documented in WEC-LIC-2 [Ref. 6.3] concerning applicability of NUREG-0800
criteria is useful as guidance and should be considered but should not dictate a conclusion
for the specific design under consideration.

Although not adopted or endorsed in any formal process by the NRC, the potential
changes to regulations or guidance provided in NUREG-1860 [Ref. 6.2], Appendix J, Tables
J-1 through J-12 should be considered where appropriate.

Other documents that provide general insight (such as top level safety principles) or
specific insight (into regulatory requirements or guidance) should be considered as
appropriate. These include but are not limited to the earlier reports concerning HTGRs and
the Los Alamos NPR reports such as:

e LA-NPR-3 [Ref. 6.5] concerning exploratory safety studies,

e LA-NPR-5 [Refs. 6.6-6.12] concerning the general safety requirements including
linkages between the cited general safety principles, the General Design Criteria,
Title 10, Part 50 of the CFRs, and DOE Orders,

e LA-NPR-31 [Ref. 6.24] which is an MHTGR version of the Standard Review Plan,
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e HTGR-86-024 and attachments [Ref. 6.25 and 6.26] concerning preliminary safety and,
information for the MHTGR.

Each row of the Applicability Determination Table identifies a specific regulatory requirement
or guidance element. Different parts of the table are separated by rows identifying a parent
requirement. The columns of the table specify 1) an element ID number, 2) a title or
description, 3) the applicability of the element, 4) whether the element constitutes a
requirement or guidance, 5) whether additional design information is needed, 6) whether
additional regulations or guidance are needed, and 7) the basis for the determination of
applicability and/or relevant comments.

Some line item entries in the tables in Attachment 1 are purely administrative in nature or
are not technology dependent. These items are marked “Exclude from review” in the
Basis/Comment field and do not need review. If, however, an entry that has been excluded
from review is believed to be appropriate to be included in the review, the analyst or
analysis team identifying that need, should escalate the issue to the responsible manager.
If the responsible manager concurs, then that line item entry may be included in the
review. In such cases, the responsible manager should also notify INL so that INL can
consider whether other vendors or teams should also include the item in the review.

Instructions for completing the column entries for each row are as follows:

9.2.1 Element ID — This information is provided as part of the template. No further
information needs to be added.

9.2.2 Title or Requirement — The information in this column is populated as part of the
initial population of the first two columns. No further information needs to be added
but may be modified as appropriate.

9.2.3  Applicability — Based on the HTGR design being evaluated and the definitions specified

in this procedure, identify whether the element being considered is Applicable,
Partially Applicable, or Not Applicable. A summary statement of the basis for the
applicability determination should be provided in the Basis/Comments column. The
specific entry in this column of the table should be:

o  “Yes” for Applicable

e  “Partial” for Partially Applicable (clear delineation of the applicability of such
items must be provided in the Basis/Comments column)

e  “NA” for Not Applicable.

For the body of 10 CFR 50, consider the information contained in the following
documents:

e NUREG-1860 [Ref. 6.2] Appendix J
e LA-NPR-5, Appendix D [Ref. 6.11]

For the General Design Criteria (10 CFR 50, Appendix A), the evaluation documented in
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9.24

9.2.5

the following specific documents should be considered:
e HTGR-86-024, Attachment 1 to R G.3-1 [Ref. 6.26]
e LA-NPR-5, Appendix B [Ref. 6.9]

For Regulatory Guides, the information contained in the following references should be
consulted:

e The CEGA evaluation of Regulatory Guides and Branch Technical Positions [Ref.
6.27]

e The portions of NUREG-1860 [Ref. 6.2] related to Division 1 Regulatory Guides
For the NUREG-0800 items, the following references should be specifically consulted:
e The applicability determination provided in WEC-LIC-2 [Ref. 6.3]

e LA-NPR-31, the MHTGR Detailed Review Plan [Ref. 6.24]

e LA-NPR-7 [Ref. 6.15] which corresponds to the Regulatory Guide 1.70 Standard
Format and Content Guide is organized by Safety Analysis Report chapters and may
provide useful insight into corresponding sections of NUREG-0800

e To the extent that Branch Technical Positions are involved, the CEGA evaluation of
Regulatory Guides and Branch Technical Positions [Ref. 6.27]

In addition, for NUREG-0800 items, the corresponding portion of Regulatory Guide
1.206 should be included in the evaluation for the NUREG-0800 item. (Because most of
the applicable portion of Regulatory Guide 1.206 is organized on a section by section
basis in the same manner as NUREG-0800 and covers the same general material, this
approach will avoid duplication and simplify the overall evaluation. The
Basis/Comments entry should identify the portion of the evaluation regarding
Regulatory Guide 1.206.) Selected portions of Regulatory Guide 1.206 that need
independent evaluation are listed in the Division 1 Regulatory Guide table (Table A1-
12).

Regulation or Guidance (abbreviated: “Reg or Guidance”) for those items that are
identified as being either Partially Applicable or Applicable, enter R if the item being
considered is a legal requirement or GA if the item being considered is guidance found
acceptable by the NRC for the HTGR, or GNA if it is useful guidance but not yet
approved by the NRC for the HTGR application. An applicable or partially applicable
regulation MAY be considered to be guidance (GNA) if the regulation is intended to be
for an LWR design but the underlying principle or purpose is applicable to an HTGR.

For the NUREG-0800 items, information provided in WEC-LIC-2 [Ref. 6.3] on whether an
item is useful as guidance should also be considered in making this determination.

In addition, other specific citations listed in the tabular note to Section 9.2.3 of this
procedure should also be considered as appropriate.

Additional Design Information Needed (abbreviated: “Additional Design Info”) — An X
should be entered if the design is not developed sufficiently and that additional design
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9.2.6

information is needed to make an applicability determination. When this is the case,
the entry in the Basis/Comments column should provide a brief explanation and, when
appropriate, the explanation should include information on how different design
options affect applicability. To the extent that the explanatory information is
voluminous, it may be summarized in the column entry with the additional
information contained in a note to this table. In addition to the entry in the
Basis/Comments section an appropriate entry should be included in the Summary
Report of Additional Design Information Needed (Attachment 2).

Additional Regulation or Guidance Needed (abbreviated: “Additional Reg Needed”) —
If, as a result of evaluating the applicability of the regulatory element, it is determined
that there are areas where existing regulatory requirements and guidance do not
adequately address safety aspects of the HTGR design and, therefore, additional HTGR
specific regulation, policy or guidance is needed, this column should be filled in with
an X. In these cases, the Basis/Comments column should identify and describe the
additional regulation, policy, or guidance. In addition to the entry in the
Basis/Comments section, an appropriate entry should be included in the Summary
Report of Recommended Regulatory Changes (Attachment 3).

The need for additional regulation and/or guidance may be for technical and/or
licensing reasons. Technical reasons could include HTGR design features which are
different than LWR design features, thus requiring different guidance. Licensing
reasons could include the fact that a Regulatory Guide position has only been
approved for a LWR, even though it is likely to be the same for an HTGR. For example
NUREG 0800 (Standard Review Plan: LWR Edition) has not been approved for an HTGR
even though it is possible that an HTGR SRP would have the same content. ltis
anticipated that guidance categorized GNA (see step 9.2.4) would thus also be
identified as “needing additional guidance” for the licensing reason that NRC
endorsement for the HTGR is needed.

It is also possible that during the evaluation, a need could be identified for an entirely
new regulation or regulatory guidance. If any such situations are identified, the
analyst or analysis team should add a new line to the table with a unique identifier
and the notation NEW in the “Additional Reg Needed” column and with a discussion in
the Basis/Comments column regarding the need for the new regulation or guidance.
Any such cases should be escalated to the responsible manager for concurrence. If the
responsible manager concurs, INL should also be notified to provide the ability to alert
other vendors or analysis teams to the new item.

Note: Information contained in NUREG-1860 [Ref. 6.2], Appendix J, Tables J-1 through J-
12 should be considered in identifying areas for potential changes in regulations or
regulatory guidance to accommodate the proposed NGNP HTGR designs. These tables
were an early preliminary effort by selected NRC staff personnel to identify potential
changes to current regulations and regulatory guidance for a technology neutral
approach as well as selected HTGR technology specific areas. A number of specific items
are identified in those tables related to 10 CFR 20, 50 (including the GDCs), 73, and 100
as well as Division 1 Regulatory Guides.

Page 15 of 22




Identifier: NGNP-LIC-ETR-PROC-0001 Procedure for
Revision: 1 Performing the Regulatory Gap
Date: 08/16/2010 Analysis
In addition, other specific citations listed in the tabular note to Section 9.2.3 of this
procedure should also be considered as appropriate.
9.2.7 Basis/Comments — A summary statement of the basis for the applicability

determination should be provided. For “Partially Applicable” classifications, particular
attention is needed to clearly delineate the applicability of the item. Also, information
on the need for additional design information, effects of design options, and/or need
for additional regulations or guidance should be provided as appropriate. Both
technical and licensing basis/comments should be included as appropriate (see step
9.2.6). In cases where the column entry providing this information would prove
cumbersome to the tabular format, the information may be provided in a NOTE. In
that case, the Basis/Comment entry should end: “See Notes.” Also, detailed
information may be placed in Table 2 with a reference to that table item.

Note: In completing the basis entries for each row of the Applicability Determination
Table, reference should be made to duplicate or similar information provided in other
rows of the table. Complete duplication of information should generally be avoided
though with some exceptions. Where the information has been provided elsewhere, the
entry for the item should be completed, but the basis information should reference the
primary row of the table that contains the information. (As an example, there may be
references in the Standard Review Plan elements being reviewed to specific Regulatory
Guides. In such cases, the basis recorded for the Standard Review Plan element should
provide a statement referring to the evaluation done for the specific Regulatory Guide.)
In cases where the needed basis information is generic and is completely specified by
the basis information in the referenced item of the table, the reference alone is a
sufficient basis. If the basis information needed is more specific or if the referenced
information does not completely specify the appropriate basis information, a cross
reference should be provided along with the additional basis information. (Example: the
Standard Review Plan contains system specific regulatory guidance, and it is appropriate
to record the basis for determining the applicability of system specific guidance in the
row of the Applicability Determination Table for that Standard Review Plan element,
even if this results in some duplication of information.)
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9.2.8

9.2.9

9.2.10

9.2.11

A notes section should be provided, if needed at the end of the Applicability
Determination Table. The notes should be identified with the element ID number that
refers to the specific note. A note should be added to this section of the table when
the Basis/Comments entry would be too voluminous. When a note is added, the
information in the corresponding row of the Basis/Comments column should provide a
brief summary and a notation to “See Notes.” Notes should be used sparingly.

The responsible manager should assure that difficult determinations regarding
applicability, whether items are partially applicable and the need for new or additional
regulations should assure that the logic and criteria used in those determinations is
documented. That documentation may be delegated to analysts (or analysis teams) or
independent reviewers or may be prepared by the responsible manager. One
approach that may be useful in such documentation is the use of a decision matrix on
a case by case basis.

The responsible manager (or designee) should review completed entries in the
applicability determination table on a line by line basis to assure accuracy,
completeness and consistency in the approach used for the evaluation. The
responsible manager may choose to have additional independent reviews done on a
selective basis to assist in assuring accuracy and consistency.

Documentation of personnel preparing the report, personnel conducting independent
reviews (when independent reviews are used), the review by the responsible manager
(or designee) and the dates of evaluation and reviews should be documented in a
manner that allows row-by-row traceability of the results of the analysis contained in
the completed Applicability Determination Table.

3 Summary report of additional design information needed

In areas where the regulatory gap analysis cannot be fully completed because of the lack of
design information, the Applicability Determination Table identifies the specific additional
design information needed to complete the regulatory gap analysis and describes how
relevant design options might affect the applicability of the specific requirement.

9.3.1

Using the table layout specified in Attachment 2, the analyst should compile a
summary of areas where additional design information is needed. This information
should come from the Applicability Determination Table (including any information
contained in notes to the Applicability Determination Table). Each separate area
where additional design information is needed should be in a separate entry in the
table. The description entry should be a narrative format. To the extent applicable, the
impact of design options should be included in the description. The table column
“Regulatory Gap Element Identifier” should be filled in with the appropriate
corresponding “ID” entry from the Applicability Determination Table.

Some entries in this report may have multiple element ID numbers from the
Applicability Determination Table. In these cases, there should be only a single entry for
the area where additional design information is needed, but all of the element ID
numbers should be listed.
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9.3.2 Documentation of personnel preparing the report and the dates of the work should

4

be maintained.

Summary table of potential regulatory changes

The Applicability Determination Table also identifies areas where existing regulatory
requirements and guidance do not adequately address safety aspects of the HTGR design
and/or operation. This table compiles those identified potential changes needed to
regulations or guidance in this separate summary table. The analyst responsible for preparing
the Summary Table of Potential Regulatory Changes should complete the following.

9.4.1 Using the table layout specified in Attachment 3, compile a summary of potentially

needed regulatory changes (including any completely new regulations or guidance).
This information should come from the Applicability Determination Table (including
any information contained in notes to the Applicability Determination Table). Each
separate potentially needed regulatory change should be in a separate entry in the
table. The description entry should be a narrative format. The table column
“Regulatory Gap Element Identifier” should be filled in with the appropriate
corresponding “ID” entry from the Applicability Determination Table.

Some entries in this report may have multiple element ID numbers from the
Applicability Determination Table. In these cases, there should be only a single entry for
the potentially needed regulatory change, but all element ID numbers should be listed.

9.4.2 Documentation of personnel preparing this table and the dates of the work should be

maintained.

10.0 List of Attachments

Attachment 1 — Template for Applicability Determination Table (Note that due to voluminous size
of the tables, these tables are appended to the end of the procedure.)

Table Al-1: Part 20--Standards for Protection Against Radiation

Table A1-2: Part 50--Domestic Licensing of Production and Utilization Facilities

Table A1-3, Part 50, Appendix A --General Design Criteria

Table Al-4, Part 51--Environmental Protection Regulations for Domestic Licensing and
Related Regulatory Functions

Table A1-5, Part 52--Licenses, Certifications, and Approvals for Nuclear Power Plants

Table A1-6, Part 55--Operators’ Licenses

Table A1-7, Part 70—Domestic Licensing of Special Nuclear Material

Table A1-8, Part 73—Physical Protection of Plants And Materials

Table A1-9, Part 100--Reactor Site Criteria

Table A1-10, Part 140--Financial Protection Requirements and Indemnity Agreements

Table A1-11, Part 961--Standard Contract for Disposal of Spent Nuclear Fuel and/or High-
Level Radioactive Waste
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e Table A1-12, Regulatory Guides (Division 1)
e Table Al1-13, Regulatory Guides (Division 4)
e Table Al-14, Regulatory Guides (Division 5)
e Table A1-15, NUREG-0800, Standard review Plan
e Table A1l-16, NUREG-1555, Environmental Report Standard Review Plan
e Table A1-17, Interim Staff Guidance
e Table A1-18, Generic Letters and SECY documents
e Table A1-19, Three Mile Island Requirements (NUREG-0737)
e Table A1-20, Unresolved and Generic Safety Issues (NUREG-0933)
Attachment 2 — Template for Summary Report of Additional Design Information Needed

Attachment 3 — Template for Summary Table of Potential Regulatory Changes
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Attachment 1 — Template for Applicability Determination Table

Due to the voluminous nature of the detailed tables, Tables A1-1 through A1-20 are appended to the end of the procedure.
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Attachment 2 -Summary Table of Addition Design Information Needed

Regulatory Gap Element
Identifier(s)

Identification/Description of Additional Design Information Needed
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Attachment 3 -Summary Table of Potential Regulatory Changes

Regulatory Gap Element
Identifier(s)

Identification/Description of Potential Regulatory Change
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Table A1-1: PART 20--STANDARDS FOR PROTECTION AGAINST RADIATION
[}
2 00
2 'S T® © ©
8 2| 5| 53
= o 2 = =
Q. oY) T »n T O
ID Title/Requirement & & 24 < 2 | Basis/Comment
Subpart A--General Provisions Heading
20.1001 Purpose. Exclude; Admin
20.1002 Scope. Exclude; Admin
20.1003 Definitions. Exclude; Admin
20.1004 Units of radiation dose. Exclude; Admin
20.1005 Units of radioactivity. Exclude; Admin
20.1006 Interpretations. Exclude; Admin
20.1007 Communications. Exclude; Admin
20.1008 Implementation. NA Exclude
20.1009 Information collection requirements: OMB Exclude; Admin
approval.
Subpart B--Radiation Protection Programs Heading
20.1101 Radiation protection programs. Exclude; Admin
Subpart C--Occupational Dose Limits Heading
20.1201 Occupational dose limits for adults. Exclude; Admin
20.1202 Compliance with requirements for summation Exclude; Admin
of external and internal doses.
20.1203 Determination of external dose from airborne Exclude; Admin
radioactive material.
20.1204 Determination of internal exposure. Exclude; Admin
20.1205 [Reserved] NA Exclude
20.1206 Planned special exposures. Exclude; Admin
20.1207 Occupational dose limits for minors. Exclude; Admin
20.1208 Dose equivalent to an embryo/fetus. Exclude; Admin
Subpart D--Radiation Dose Limits for Heading
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Table A1-1: PART 20--STANDARDS FOR PROTECTION AGAINST RADIATION
- B
© o —
= | 3 | EE | ¢
S = Sc | 83
2| 0w 5% 5%
ID Title/Requirement & & 248 < 2 | Basis/Comment
Individual Members of the Public
20.1301 Dose limits for individual members of the Exclude; Admin
public.
20.1302 Compliance with dose limits for individual Exclude; Admin
members of the public.
Subpart E--Radiological Criteria for License Heading
Termination
20.1401 General provisions and scope. Exclude; Admin
20.1402 Radiological criteria for unrestricted use. Exclude; Admin
20.1403 Criteria for license termination under Exclude; Admin
restricted conditions.
20.1404 Alternate criteria for license termination. Exclude; Admin
20.1405 Public notification and public participation. Exclude; Admin
20.1406 Minimization of contamination. Exclude; Admin
Subpart F--Surveys and Monitoring Heading
20.1501 General. Exclude; Admin
20.1502 Conditions requiring individual monitoring of Exclude; Admin
external and internal occupational dose.
Subpart G--Control of Exposure From External Heading
Sources in Restricted Areas
20.1601 Control of access to high radiation areas. Exclude; Admin
20.1602 Control of access to very high radiation areas. Exclude; Admin

Subpart H--Respiratory Protection and
Controls to Restrict Internal Exposure in
Restricted Areas

Heading
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Table A1-1: PART 20--STANDARDS FOR PROTECTION AGAINST RADIATION
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ID Title/Requirement & & 24 < 2 | Basis/Comment
20.1701 Use of process or other engineering controls. Exclude; Admin
20.1702 Use of other controls. Exclude; Admin
20.1703 Use of individual respiratory protection Exclude; Admin
equipment.
20.1704 Further restrictions on the use of respiratory Exclude; Admin
protection equipment.
20.1705 Application for use of higher assigned Exclude; Admin
protection factors.
Subpart |--Storage and Control of Licensed Heading
Material
20.1801 Security of stored material. Exclude; Admin
20.1802 Control of material not in storage. Exclude; Admin
Subpart J--Precautionary Procedures Heading
20.1901 Caution signs. Exclude; Admin
20.1902 Posting requirements. Exclude; Admin
20.1903 Exceptions to posting requirements. Exclude; Admin
20.1904 Labeling containers. Exclude; Admin
20.1905 Exemptions to labeling requirements. Exclude; Admin
20.1906 Procedures for receiving and opening Exclude; Admin
packages.
Subpart K--Waste Disposal Heading
20.2001 General requirements. Exclude; Admin
20.2002 Method for obtaining approval of proposed Exclude; Admin
disposal procedures.
20.2003 Disposal by release into sanitary sewerage. Exclude; Admin
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20.2004 Treatment or disposal by incineration. Exclude; Admin
20.2005 Disposal of specific wastes. Exclude; Admin
20.2006 Transfer for disposal and manifests. Exclude; Admin
20.2007 Compliance with environmental and health Exclude; Admin
protection regulations.
20.2008 Disposal of certain byproduct material. Exclude; Admin
Subpart L--Records Heading
20.2101 General provisions. Exclude; Admin
20.2102 Records of radiation protection programs. Exclude; Admin
20.2103 Records of surveys. Exclude; Admin
20.2104 Determination of prior occupational dose. Exclude; Admin
20.2105 Records of planned special exposures. Exclude; Admin
20.2106 Records of individual monitoring results. Exclude; Admin
20.2107 Records of dose to individual members of the Exclude; Admin
public.
20.2108 Records of waste disposal. Exclude; Admin
20.2109 [Reserved] NA Exclude
20.2110 Form of records. Exclude; Admin
Subpart M--Reports Heading
20.2201 Reports of theft or loss of licensed material. Exclude; Admin
20.2202 Notification of incidents. Exclude; Admin
20.2203 Reports of exposures, radiation levels, and Exclude; Admin
concentrations of radioactive material
exceeding the constraints or limits.
20.2204 Reports of planned special exposures. Exclude; Admin
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ID Title/Requirement & & 248 < 2 | Basis/Comment
20.2205 Reports to individuals of exceeding dose Exclude; Admin
limits.
20.2206 Reports of individual monitoring. Exclude; Admin
20.2207 Reports of transactions involving nationally Exclude; Admin
tracked sources.
Subpart N--Exemptions and Additional Heading
Requirements
20.2301 Applications for exemptions. Exclude; Admin
20.2302 Additional requirements. Exclude; Admin
Subpart O--Enforcement Heading
20.2401 Violations. Exclude; Admin
20.2402 Criminal penalties. Exclude; Admin
20-App.A Assigned Protection Factors for Respirators Exclude; Admin
20-App.B Annual Limits on Intake (ALls) and Derived Air Effluent concentration limits should be

Concentrations (DACs) of Radionuclides for
Occupational Exposure; Effluent
Concentrations; Concentrations for Release to
Sewerage

[RELEVANT REVIEW MATERIAL IS EXCERPTED
RELATED TO TABLE 2

Introduction

... Table 2 provides concentration limits for
airborne and liquid effluents released to the

considered in the review.
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Title/Requirement

Applicable

Reg or Guidance

Additional

Design Info
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Basis/Comment

general environment. . . .
Table 2

The columns in Table 2 of this appendix
captioned "Effluents," "Air," and "Water," are
applicable to the assessment and control of
dose to the public, particularly in the
implementation of the provisions of §
20.1302. The concentration values given in
Columns 1 and 2 of Table 2 are equivalent to
the radionuclide concentrations which, if
inhaled or ingested continuously over the
course of a year, would produce a total
effective dose equivalent of 0.05 rem (50
millirem or 0.5 millisieverts).

Consideration of non-stochastic limits has not
been included in deriving the air and water
effluent concentration limits because non-
stochastic effects are presumed not to occur
at the dose levels established for individual
members of the public. For radionuclides,
where the non-stochastic limit was governing
in deriving the occupational DAC, the
stochastic ALl was used in deriving the
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corresponding airborne effluent limit in Table
2. For this reason, the DAC and airborne

effluent limits are not always proportional as
was the case in appendix B to §§ 20.1-20.601.

The air concentration values listed in Table 2,
Column 1, were derived by one of two
methods. For those radionuclides for which
the stochastic limit is governing, the
occupational stochastic inhalation ALl was
divided by 2.4 x 109ml, relating the inhalation
ALl to the DAC, as explained above, and then
divided by a factor of 300. The factor of 300
includes the following components: a factor
of 50 to relate the 5-rem annual occupational
dose limit to the 0.1-rem limit for members of
the public, a factor of 3 to adjust for the
difference in exposure time and the
inhalation rate for a worker and that for
members of the public; and a factor of 2 to
adjust the occupational values (derived for
adults) so that they are applicable to other
age groups.

For those radionuclides for which submersion
(external dose) is limiting, the occupational
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DAC in Table 1, Column 3, was divided by 219.
The factor of 219 is composed of a factor of
50, as described above, and a factor of 4.38
relating occupational exposure for 2,000
hours per year to full-time exposure (8,760
hours per year). Note that an additional factor
of 2 for age considerations is not warranted in
the submersion case.

The water concentrations were derived by
taking the most restrictive occupational
stochastic oral ingestion ALl and dividing by
7.3 x 107. The factor of 7.3 x 107 (ml) includes
the following components: the factors of 50
and 2 described above and a factor of 7.3 x
105 (ml) which is the annual water intake of
"Reference Man."

Note 2 of this appendix provides groupings of
radionuclides which are applicable to
unknown mixtures of radionuclides. These
groupings (including occupational inhalation
ALls and DACs, air and water effluent
concentrations and sewerage) require
demonstrating that the most limiting
radionuclides in successive classes are absent.
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The limit for the unknown mixture is defined
when the presence of one of the listed
radionuclides cannot be definitely excluded
either from knowledge of the radionuclide
composition of the source or from actual
measurements.

[TABLE 2 SHOULD BE CONSULTED IN THE
ACTUAL REGULATIONS]

20-App.C

Quantities of Licensed Material Requiring
Labeling

Exclude; Admin

20-App.D

United States Nuclear Regulatory Commission
Regional Offices

Exclude; Admin

20-App.E

Nationally Tracked Source Thresholds

Exclude; Admin

20-App.F

[Reserved]

NA

Exclude

20-App.G

Requirements for Transfers of Low-Level
Radioactive Waste Intended for Disposal at
Licensed Land Disposal Facilities and
Manifests

Exclude; Admin
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ID Title/Requirement g & 3|2 8|2 & Basis/Comment
General Provisions
Sec.
50.1 Basis, purpose, and procedures applicable. Exclude
Administrative
50.2 Definitions.
50.3 Interpretations. Exclude
Administrative
50.4 Written communications. Exclude
Administrative
50.5 Deliberate misconduct. Exclude
Administrative
50.7 Employee protection. Exclude
Administrative
50.8 Information collection requirements: OMB approval. Exclude
Administrative
50.9 Completeness and accuracy of information. Exclude
Administrative
Requirement of License, Exceptions
50.10 License required; limited work authorization Exclude
Administrative
50.11 Nothing in this part shall be deemed to require a license for: Relevant to US

(a) The manufacture, production, or acquisition by the Department of Defense of any utilization
facility authorized pursuant to section 91 of the Act, or the use of such facility by the Department
of Defense or by a person under contract with and for the account of the Department of Defense;

(b) Except to the extent that Administration facilities of the types subject to licensing pursuant to
section 202 of the Energy Reorganization Act of 1974 are involved;

(1)(i) The processing, fabrication or refining of special nuclear material or the separation of
special nuclear material, or the separation of special nuclear material from other substances by a
prime contractor of the Department under a prime contract for:

(A) The performance of work for the Department at a United States government-owned or

government owned

or contracted
facilities
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Title/Requirement

Applicable
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Design Info
Additional

Basis/Comment

controlled site;

(B) Research in, or development, manufacture, storage, testing or transportation of, atomic
weapons or components thereof; or

(C) The use or operation of a production or utilization facility in a United States owned vehicle or
vessel; or

(ii) By a prime contractor or subcontractor of the Commission or the Department under a prime
contract or subcontract when the Commission determines that the exemption of the prime
contractor or subcontractor is authorized by law; and that, under the terms of the contract or
subcontract, there is adequate assurance that the work thereunder can be accomplished without
undue risk to the public health and safety;

(2)(i) The construction or operation of a production or utilization facility for the Department at a
United States government-owned or controlled site, including the transportation of the production
or utilization facility to or from such site and the performance of contract services during
temporary interruptions of such transportation; or the construction or operation of a production or
utilization facility for the Department in the performance of research in, or development,
manufacture, storage, testing, or transportation of, atomic weapons or components thereof; or the
use or operation of a production or utilization facility for the Department in a United States
government-owned vehicle or vessel: Provided, That such activities are conducted by a prime
contractor of the Department under a prime contract with the Department.

(i) The construction or operation of a production or utilization facility by a prime contractor or
subcontractor of the Commission or the Department under his prime contract or subcontract when
the Commission determines that the exemption of the prime contractor or subcontractor is
authorized by law; and that, under the terms of the contract or subcontract, there is adequate
assurance that the work thereunder can be accomplished without undue risk to the public health
and safety.

(c) The transportation or possession of any production or utilization facility by a common or
contract carrier or warehousemen in the regular course of carriage for another or storage incident
thereto.

50.12

Specific exemptions.
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50.12(a)

(a) The Commission may, upon application by any interested person or upon its own initiative,
grant exemptions from the requirements of the regulations of this part, which are--

(1) Authorized by law, will not present an undue risk to the public health and safety, and are
consistent with the common defense and security.

(2) The Commission will not consider granting an exemption unless special circumstances are
present. Special circumstances are present whenever--

(i) Application of the regulation in the particular circumstances conflicts with other rules or
requirements of the Commission; or

(i) Application of the regulation in the particular circumstances would not serve the underlying
purpose of the rule or is not necessary to achieve the underlying purpose of the rule; or

(iii) Compliance would result in undue hardship or other costs that are significantly in excess of
those contemplated when the regulation was adopted, or that are significantly in excess of those
incurred by others similarly situated; or

(iv) The exemption would result in benefit to the public health and safety that compensates for
any decrease in safety that may result from the grant of the exemption; or

(v) The exemption would provide only temporary relief from the applicable regulation and the
licensee or applicant has made good faith efforts to comply with the regulation; or

(vi) There is present any other material circumstance not considered when the regulation was
adopted for which it would be in the public interest to grant an exemption. If such condition is
relied on exclusively for satisfying paragraph (a)(2) of this section, the exemption may not be
granted until the Executive Director for Operations has consulted with the Commission.

50.12(b)

(b) Any person may request an exemption permitting the conduct of activities prior to the issuance
of a construction permit prohibited by § 50.10. The Commission may grant such an exemption
upon considering and balancing the following factors:

(1) Whether conduct of the proposed activities will give rise to a significant adverse impact on the
environment and the nature and extent of such impact, if any;
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(2) Whether redress of any adverse environment impact from conduct of the proposed activities
can reasonably be effected should such redress be necessary;
(3) Whether conduct of the proposed activities would foreclose subsequent adoption of
alternatives; and
(4) The effect of delay in conducting such activities on the public interest, including the power
needs to be used by the proposed facility, the availability of alternative sources, if any, to meet
those needs on a timely basis and delay costs to the applicant and to consumers.
Issuance of such an exemption shall not be deemed to constitute a commitment to issue a
construction permit. During the period of any exemption granted pursuant to this paragraph (b),
any activities conducted shall be carried out in such a manner as will minimize or reduce their
environmental impact.
50.13 Attacks and destructive acts by enemies of the United States; and defense activities. Exclude
Administrative
Classification and Description of Licenses
50.20 Two classes of licenses. Exclude
Administrative
50.21 Class 104 licenses; for medical therapy and research and development facilities. Exclude, Not
applicable to the
NGNP licensing.
50.22 Class 103 licenses; for commercial and industrial facilities. Exclude
Administrative
50.23 Construction permits. Exclude
Administrative
Applications for Licenses, Certifications, and Regulatory Approvals; Form; Contents;
Ineligibility of Certain Applicants
50.30 Filing of applications for licenses; oath or affirmation. Exclude
Administrative
50.31 Combining applications. Exclude
Administrative
50.32 Elimination of repetition. Exclude
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Administrative
50.33 Contents of applications; general information. Exclude
Administrative
50.34 Contents of applications; technical information. A review of only
Sections 50.34(f)
and (h) are
necessary.
50.34 (f) (f) Design objectives for equipment to control releases of radioactive material in effluents—
nuclear power reactors.
Refer to 10 CFR 50.34 for the specific criteria.
50.34(h) (h) Conformance with the Standard Review Plan (SRP).

(1)(i) Applications for light water cooled nuclear power plant operating licenses docketed after
May 17, 1982 shall include an evaluation of the facility against the Standard Review Plan (SRP)
in effect on May 17, 1982 or the SRP revision in effect six months prior to the docket date of the
application, whichever is later.

(i) Applications for light-water cooled nuclear power plant construction permits docketed after
May 17, 1982, shall include an evaluation of the facility against the SRP in effect on May 17,
1982, or the SRP revision in effect six months before the docket date of the application,
whichever is later.

(2) The evaluation required by this section shall include an identification and description of all
differences in design features, analytical techniques, and procedural measures proposed for a
facility and those corresponding features, techniques, and measures given in the SRP
acceptance criteria. Where such a difference exists, the evaluation shall discuss how the
alternative proposed provides an acceptable method of complying with those rules or regulations
of Commission, or portions thereof, that underlie the corresponding SRP acceptance criteria.

(3) The SRP was issued to establish criteria that the NRC staff intends to use in evaluating
whether an applicant/licensee meets the Commission's regulations. The SRP is not a substitute
for the regulations, and compliance is not a requirement. Applicants shall identify differences from
the SRP acceptance criteria and evaluate how the proposed alternatives to the SRP criteria
provide an acceptable method of complying with the Commission's regulations.
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50.34a

Design Objective Requirements for Equipment to Control the Release of Radioactive Material

50.34a(a)

(a) An application for a construction permit shall include a description of the preliminary design of
equipment to be installed to maintain control over radioactive materials in gaseous and liquid
effluents produced during normal reactor operations, including expected operational occurrences.
In the case of an application filed on or after January 2, 1971, the application shall also identify
the design objectives, and the means to be employed, for keeping levels of radioactive material in
effluents to unrestricted areas as low as is reasonably achievable. The term "as low as is
reasonably achievable" as used in this part means as low as is reasonably achievable taking into
account the state of technology, and the economics of improvements in relation to benefits to the
public health and safety and other societal and socioeconomic considerations, and in relation to
the use of atomic energy in the public interest. The guides set out in appendix | to this part
provide numerical guidance on design objectives for light-water-cooled nuclear power reactors to
meet the requirements that radioactive material in effluents released to unrestricted areas be kept
as low as is reasonably achievable. These numerical guides for design objectives and limiting
conditions for operation are not to be construed as radiation protection standards.

50.34a(b)

(b) Each application for a construction permit shall include:

(1) A description of the preliminary design of equipment to be installed under paragraph (a) of this
section;

(2) An estimate of:

(i) The quantity of each of the principal radionuclides expected to be released annually to
unrestricted areas in liquid effluents produced during normal reactor operations; and

(ii) The quantity of each of the principal radionuclides of the gases, halides, and particulates
expected to be released annually to unrestricted areas in gaseous effluents produced during
normal reactor operations.

(3) A general description of the provisions for packaging, storage, and shipment offsite of solid
waste containing radioactive materials resulting from treatment of gaseous and liquid effluents
and from other sources.

50.34a( c)

(c) Each application for an operating license shall include:

(1) A description of the equipment and procedures for the control of gaseous and liquid effluents
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and for the
maintenance and use of equipment installed in radioactive waste systems, under paragraph (a) of
this section; and
(2) A revised estimate of the information required in paragraph (b)(2) of this section if the
expected releases and exposures differ significantly from the estimates submitted in the
application for a construction permit.
50.34a(d) | (d) Each application for a combined license under part 52 of this chapter shall include:
(1) A description of the equipment and procedures for the control of gaseous and liquid effluents
and for the maintenance and use of equipment installed in radioactive waste systems, under
paragraph (a) of this section; and
(2) The information required in paragraph (b)(2) of this section.
50.34a(e) | (e) Each application for a design approval, a design certification, or a manufacturing license under
part 52 of this chapter shall include:
(1) A description of the equipment for the control of gaseous and liquid effluents and for the
maintenance and use of equipment installed in radioactive waste systems, under paragraph (a) of
this section; and
(2) The information required in paragraph (b)(2) of this section.
50.35 Issuance of construction permits. Exclude
Administrative
50.36 Technical Specifications.
50.36(a) (a)(1) Each applicant for a license authorizing operation of a production or utilization facility shall

include in his application proposed technical specifications in accordance with the requirements of
this section. A summary statement of the bases or reasons for such specifications, other than
those covering administrative controls, shall also be included in the application, but shall not
become part of the technical specifications.

(2) Each applicant for a design certification or manufacturing license under part 52 of this chapter
shall include in its application proposed generic technical specifications in accordance with the
requirements of this section for the portion of the plant that is within the scope of the design
certification or manufacturing license application.
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50.36(b) (b) Each license authorizing operation of a production or utilization facility of a type described in §
50.21 or § 50.22 will include technical specifications. The technical specifications will be derived
from the analyses and evaluation included in the safety analysis report, and amendments thereto,
submitted pursuant to § 50.34. The Commission may include such additional technical
specifications as the Commission finds appropriate.
50.36( c) (c) Technical specifications will include items in the following categories:

(1) Safety limits, limiting safety system settings, and limiting control settings. (i)(A) Safety limits for
nuclear reactors are limits upon important process variables that are found to be necessary to
reasonably protect the integrity of certain of the physical barriers that guard against the
uncontrolled release of radioactivity. If any safety limit is exceeded, the reactor must be shut
down. The licensee shall notify the Commission, review the matter, and record the results of the
review, including the cause of the condition and the basis for corrective action taken to preclude
recurrence. Operation must not be resumed until authorized by the Commission. The licensee
shall retain the record of the results of each review until the Commission terminates the license
for the reactor, except for nuclear power reactors licensed under § 50.21(b) or § 50.22 of this part.
For these reactors, the licensee shall notify the Commission as required by § 50.72 and submit a
Licensee Event Report to the Commission as required by § 50.73. Licensees in these cases shall
retain the records of the review for a period of three years following issuance of a Licensee Event
Report.

(B) Safety limits for fuel reprocessing plants are those bounds within which the process variables
must be maintained for adequate control of the operation and that must not be exceeded in order
to protect the integrity of the physical system that is designed to guard against the uncontrolled
release or radioactivity. If any safety limit for a fuel reprocessing plant is exceeded, corrective
action must be taken as stated in the technical specification or the affected part of the process, or
the entire process if required, must be shut down, unless this action would further reduce the
margin of safety. The licensee shall notify the Commission, review the matter, and record the
results of the review, including the cause of the condition and the basis for corrective action taken
to preclude recurrence. If a portion of the process or the entire process has been shutdown,
operation must not be resumed until authorized by the Commission. The licensee shall retain the
record of the results of each review until the Commission terminates the license for the plant.

(ii)(A) Limiting safety system settings for nuclear reactors are settings for automatic protective
devices related to those variables having significant safety functions. Where a limiting safety
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system setting is specified for a variable on which a safety limit has been placed, the setting must
be so chosen that automatic protective action will correct the abnormal situation before a safety
limit is exceeded. If, during operation, it is determined that the automatic safety system does not
function as required, the licensee shall take appropriate action, which may include shutting down
the reactor. The licensee shall notify the Commission, review the matter, and record the results of
the review, including the cause of the condition and the basis for corrective action taken to
preclude recurrence. The licensee shall retain the record of the results of each review until the
Commission terminates the license for the reactor except for nuclear power reactors licensed
under § 50.21(b) or § 50.22 of this part. For these reactors, the licensee shall notify the
Commission as required by § 50.72 and submit a Licensee Event Report to the Commission as
required by § 50.73. Licensees in these cases shall retain the records of the review for a period of
three years following issuance of a Licensee Event Report.

(B) Limiting control settings for fuel reprocessing plants are settings for automatic alarm or
protective devices related to those variables having significant safety functions. Where a limiting
control setting is specified for a variable on which a safety limit has been placed, the setting must
be so chosen that protective action, either automatic or manual, will correct the abnormal situation
before a safety limit is exceeded. If, during operation, the automatic alarm or protective devices
do not function as required, the licensee shall take appropriate action to maintain the variables
within the limiting control-setting values and to repair promptly the automatic devices or to shut
down the affected part of the process and, if required, to shut down the entire process for repair of
automatic devices. The licensee shall notify the Commission, review the matter, and record the
results of the review, including the cause of the condition and the basis for corrective action taken
to preclude recurrence. The licensee shall retain the record of the results of each review until the
Commission terminates the license for the plant.

(2) Limiting conditions for operation. (i) Limiting conditions for operation are the lowest functional
capability or performance levels of equipment required for safe operation of the facility. When a
limiting condition for operation of a nuclear reactor is not met, the licensee shall shut down the
reactor or follow any remedial action permitted by the technical specifications until the condition
can be met. When a limiting condition for operation of any process step in the system of a fuel
reprocessing plant is not met, the licensee shall shut down that part of the operation or follow any
remedial action permitted by the technical specifications until the condition can be met. In the
case of a nuclear reactor not licensed under § 50.21(b) or § 50.22 of this part or fuel reprocessing
plant, the licensee shall notify the Commission, review the matter, and record the results of the
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review, including the cause of the condition and the basis for corrective action taken to preclude
recurrence. The licensee shall retain the record of the results of each review until the Commission
terminates the license for the nuclear reactor or the fuel reprocessing plant. In the case of nuclear
power reactors licensed under § 50.21(b) or § 50.22, the licensee shall notify the Commission if
required by § 50.72 and shall submit a Licensee Event Report to the Commission as required by
§ 50.73. In this case, licensees shall retain records associated with preparation of a Licensee
Event Report for a period of three years following issuance of the report. For events which do not
require a Licensee Event Report, the licensee shall retain each record as required by the
technical specifications.

(ii) A technical specification limiting condition for operation of a nuclear reactor must be
established for each item meeting one or more of the following criteria:

(A) Criterion 1. Installed instrumentation that is used to detect, and indicate in the control room, a
significant abnormal degradation of the reactor coolant pressure boundary.

(B) Criterion 2. A process variable, design feature, or operating restriction that is an initial
condition of a design basis accident or transient analysis that either assumes the failure of or
presents a challenge to the integrity of a fission product barrier.

(C) Criterion 3. A structure, system, or component that is part of the primary success path and
which functions or actuates to mitigate a design basis accident or transient that either assumes
the failure of or presents a challenge to the integrity of a fission product barrier.

(D) Criterion 4. A structure, system, or component which operating experience or probabilistic risk
assessment has shown to be significant to public health and safety.

(iii) A licensee is not required to propose to modify technical specifications that are included in
any license issued before August 18, 1995, to satisfy the criteria in paragraph (c)(2)(ii) of this
section.

(3) Surveillance requirements. Surveillance requirements are requirements relating to test,
calibration, or inspection to assure that the necessary quality of systems and components is
maintained, that facility operation will be within safety limits, and that the limiting conditions for
operation will be met.
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(4) Design features. Design features to be included are those features of the facility such as
materials of construction and geometric arrangements, which, if altered or modified, would have a
significant effect on safety and are not covered in categories described in paragraphs (c) (1), (2),
and (3) of this section.

(5) Administrative controls. Administrative controls are the provisions relating to organization and
management, procedures, recordkeeping, review and audit, and reporting necessary to assure
operation of the facility in a safe manner. Each licensee shall submit any reports to the
Commission pursuant to approved technical specifications as specified in § 50.4.

(6) Decommissioning. This paragraph applies only to nuclear power reactor facilities that have
submitted the certifications required by § 50.82(a)(1) and to non-power reactor facilities which are
not authorized to operate. Technical specifications involving safety limits, limiting safety system
settings, and limiting control system settings; limiting conditions for operation; surveillance
requirements; design features; and administrative controls will be developed on a case-by-case
basis.

(7) Initial notification. Reports made to the Commission by licensees in response to the
requirements of this section must be made as follows:

(i) Licensees that have an installed Emergency Notification System shall make the initial
notification to the NRC Operations Center in accordance with §50.72 of this part.

(ii) All other licensees shall make the initial notification by telephone to the Administrator of the
appropriate NRC Regional Office listed in appendix D, part 20, of this chapter.

(8) Written Reports. Licensees for nuclear power reactors licensed under § 50.21(b) and § 50.22
of this part shall submit written reports to the Commission in accordance with § 50.73 of this part
for events described in paragraphs (c)(1) and (c)(2) of this section. For all licensees, the
Commission may require Special Reports as appropriate.

50.36(d)

(d)(1) This section shall not be deemed to modify the technical specifications included in any
license issued prior to January 16, 1969. A license in which technical specifications have not
been designated shall be deemed to include the entire safety analysis report as technical
specifications.
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(2) An applicant for a license authorizing operation of a production or utilization facility to whom a
construction permit has been issued prior to January 16, 1969, may submit technical
specifications in accordance with this section, or in accordance with the requirements of this part
in effect prior to January 16, 1969.
(3) At the initiative of the Commission or the licensee, any license may be amended to include
technical specifications of the scope and content which would be required if a new license were
being issued.
50.36(e) (e) The provisions of this section apply to each nuclear reactor licensee whose authority to
operate the reactor has been removed by license amendment, order, or regulation.
50.36a Technical Specifications on effluents from nuclear power reactors. Exclude, This is not
technology specific.
50.36b Environmental conditions. Exclude
Administrative
50.37 Agreement limiting access to Classified Information. Exclude
Administrative
50.38 Ineligibility of certain applicants. Exclude
Administrative
50.39 Public inspection of applications. Exclude
Administrative
Standards for Licenses, Certifications, and Regulatory Approvals
50.40 Common standards. Exclude
Administrative
50.41 Additional standards for class 104 licenses. No Not applicable to the
NGNP technology.
50.42 Additional standard for class 103 licenses. Exclude
Administrative
50.43 Additional standards and provisions affecting class 103 licenses and certifications for commercial Not applicable to the
power. NGNP technology.
50.43(a) (a) The NRC will provide notice to the regulatory agencies, the State, utilities, and the public as
warranted, through various means.
50.43(b) (b) If there are conflicting applications for a limited opportunity for such license, the Commission
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will give preferred consideration in the following order: First, to applications submitted by public or
cooperative bodies for facilities to be located in high cost power areas in the United States;
second, to applications submitted by others for facilities to be located in such areas; third, to
applications submitted by public or cooperative bodies for facilities to be located in other than high
cost power areas; and, fourth, to all other applicants.

50.43( c)

(c) The licensee who transmits electric energy in interstate commerce, or sells it at wholesale in
interstate commerce, shall be subject to the regulatory provisions of the Federal Power Act.

50.43(d)

(d) Nothing shall preclude any government agency, now or hereafter authorized by law to engage
in the production, marketing, or distribution of electric energy, if otherwise qualified, from
obtaining a construction permit or operating license under this part, or a combined license under
part 52 of this chapter for a utilization facility for the primary purpose of producing electric energy
for disposition for ultimate public consumption.

50.43(e)

(e) Applications for a design certification, combined license, manufacturing license, or operating
license that propose nuclear reactor designs which differ significantly from light-water reactor
designs that were licensed before 1997, or use simplified, inherent, passive, or other innovative
means to accomplish their safety functions, will be approved only if:

(1)(i) The performance of each safety feature of the design has been demonstrated through either
analysis,
appropriate test programs, experience, or a combination thereof;

(i) Interdependent effects among the safety features of the design are acceptable, as
demonstrated by analysis,
appropriate test programs, experience, or a combination thereof; and

(iii) Sufficient data exist on the safety features of the design to assess the analytical tools used for
safety analyses over a sufficient range of normal operating conditions, transient conditions, and
specified accident sequences, including equilibrium core conditions; or

(2) There has been acceptable testing of a prototype plant over a sufficient range of normal
operating conditions,

transient conditions, and specified accident sequences, including equilibrium core conditions. If a
prototype plant is used to comply with the testing requirements, then the NRC may impose
additional requirements on siting, safety features, or operational conditions for the prototype plant
to protect the public and the plant staff from the possible consequences of accidents during the
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testing period.
50.44 Combustible gas control for nuclear power reactors.
(a) Definitions
50.44(b) (b) Requirements for currently-licensed reactors. Each boiling or pressurized water nuclear power

reactor with an operating license on October 16, 2003, except for those facilities for which the
certifications required under § 50.82(a)(1) have been submitted, must comply with the following
requirements, as applicable:

(following 5 requirements)

(1) Mixed atmosphere. All containments must have a capability for ensuring a mixed atmosphere.

(2) Combustible gas control. (i) All boiling water reactors with Mark | or Mark Il type containments
must have an inerted atmosphere

(i) All boiling water reactors with Mark Il type containments and all pressurized water reactors
with ice condenser containments must have the capability for controlling combustible gas
generated from a metal-water reaction involving 75 percent of the fuel cladding surrounding the
active fuel region (excluding the cladding surrounding the plenum volume) so that there is no loss
of containment structural integrity.

(3) Equipment Survivability. All boiling water reactors with Mark 1ll containments and all
pressurized water reactors with ice condenser containments that do not rely upon an inerted
atmosphere inside containment to control combustible gases must be able to establish and
maintain safe shutdown and containment structural integrity with systems and components
capable of performing their functions during and after exposure to the environmental conditions
created by the burning of hydrogen. Environmental conditions caused by local detonations of
hydrogen must also be included, unless such detonations can be shown unlikely to occur. The
amount of hydrogen to be considered must be equivalent to that generated from a metal-water
reaction involving 75 percent of the fuel cladding surrounding the active fuel region (excluding the
cladding surrounding the plenum volume).

(4) Monitoring. (i) Equipment must be provided for monitoring oxygen in containments that use an
inerted atmosphere for combustible gas control. Equipment for monitoring oxygen must be
functional, reliable, and capable of continuously measuring the concentration of oxygen in the
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containment atmosphere following a significant beyond design-basis accident for combustible gas
control and accident management, including emergency planning.

(ii) Equipment must be provided for monitoring hydrogen in the containment. Equipment for
monitoring hydrogen must be functional, reliable, and capable of continuously measuring the
concentration of hydrogen in the containment atmosphere following a significant beyond design-
basis accident for accident management, including emergency planning.

(5) Analyses. Each holder of an operating license for a boiling water reactor with a Mark Il type of
containment or for a pressurized water reactor with an ice condenser type of containment, shall
perform an analysis that:

(i) Provides an evaluation of the consequences of large amounts of hydrogen generated after the
start of an accident (hydrogen resulting from the metal-water reaction of up to and including 75
percent of the fuel cladding surrounding the active fuel region, excluding the cladding surrounding
the plenum volume) and include consideration of hydrogen control measures as appropriate;

(i) Includes the period of recovery from the degraded condition;

(iii) Uses accident scenarios that are accepted by the NRC staff. These scenarios must be
accompanied by sufficient supporting justification to show that they describe the behavior of the
reactor system during and following an accident resulting in a degraded core.

(iv) Supports the design of the hydrogen control system selected to meet the requirements of this
section; and,

(v) Demonstrates, for those reactors that do not rely upon an inerted atmosphere to comply with
paragraph (b)(2)(ii) of this section, that:

(A) Containment structural integrity is maintained. Containment structural integrity must be
demonstrated by use of an analytical technique that is accepted by the NRC staff in accordance
with § 50.90. This demonstration must include sufficient supporting justification to show that the
technique describes the containment response to the structural loads involved. This method could
include the use of actual material properties with suitable margins to account for uncertainties in
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modeling, in material properties, in construction tolerances, and so on; and
(B) Systems and components necessary to establish and maintain safe shutdown and to maintain
containment integrity will be capable of performing their functions during and after exposure to the
environmental conditions created by the burning of hydrogen, including local detonations, unless
such detonations can be shown unlikely to occur.
50.44( c) (c) Requirements for future water-cooled reactor applicants and licensees.” The requirements in

this paragraph apply to all water-cooled reactor construction permits or operating licenses under
this part, and to all water-cooled reactor design approvals, design certifications, combined
licenses or manufacturing licenses under part 52 of this chapter, any of which are issued after
October 16, 2003.

(following 5 requirements)

Mixed atmosphere. All containments must have a capability for ensuring a mixed atmosphere
during design-basis and significant beyond design-basis accidents.

Combustible gas control. All containments must have an inerted atmosphere, or must limit
hydrogen concentrations in containment during and following an accident that releases an
equivalent amount of hydrogen as would be generated from a 100 percent fuel clad-coolant
reaction, uniformly distributed, to less than 10 percent (by volume) and maintain containment
structural integrity and appropriate accident mitigating features.

Equipment Survivability. Containments that do not rely upon an inerted atmosphere to control
combustible gases must be able to establish and maintain safe shutdown and containment
structural integrity with systems and components capable of performing their functions during and
after exposure to the environmental conditions created by the burning of hydrogen. Environmental
conditions caused by local detonations of hydrogen must also be included, unless such
detonations can be shown unlikely to occur. The amount of hydrogen to be considered must be
equivalent to that generated from a fuel clad-coolant reaction involving 100 percent of the fuel
cladding surrounding the active fuel region.

Monitoring. (i) EqQuipment must be provided for monitoring oxygen in containments that use an
inerted atmosphere for combustible gas control. Equipment for monitoring oxygen must be
functional, reliable, and capable of continuously measuring the concentration of oxygen in the
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containment atmosphere following a significant beyond design-basis accident for combustible gas
control and accident management, including emergency planning.

(i) Equipment must be provided for monitoring hydrogen in the containment. Equipment for
monitoring hydrogen must be functional, reliable, and capable of continuously measuring the
concentration of hydrogen in the containment atmosphere following a significant beyond design-
basis accident for accident management, including emergency planning.

Structural analysis. An applicant must perform an analysis that demonstrates containment
structural integrity. This demonstration must use an analytical technique that is accepted by the
NRC and include sufficient supporting justification to show that the technique describes the
containment response to the structural loads involved. The analysis must address an accident
that releases hydrogen generated from 100 percent fuel clad-coolant reaction accompanied by
hydrogen burning. Systems necessary to ensure containment integrity must also be
demonstrated to perform their function under these conditions.

(1) (d) Requirements for future non water-cooled reactor applicants and licensees and certain
water-cooled reactor applicants and licensees. The requirements in this paragraph apply to all
construction permits and operating licenses under this part, and to all design approvals,
design certifications, combined licenses, or manufacturing licenses under part 52 of this
chapter, for non water-cooled reactors and water-cooled reactors that do not fall within the
description in paragraph (c), footnote 1 of this section, any of which are issued after October
16, 2003. Applications subject to this paragraph must include:

(following 2 requirements)

Information addressing whether accidents involving combustible gases are technically
relevant for their design, and

If accidents involving combustible gases are found to be technically relevant, information
(including a design-specific probabilistic risk assessment) demonstrating that the safety
impacts of combustible gases during design-basis and significant beyond design-basis
accidents have been addressed to ensure adequate protection of public health and safety
and common defense and security.

50.45

Standards for construction permits, operating licenses, and combined licenses.

Exclude, This is not
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technology specific.
50.46 Acceptance criteria for emergency core cooling systems for light-water nuclear power reactors.
50.46(a) (a)(1)(i) Each boiling or pressurized light-water nuclear power reactor fueled with uranium oxide

pellets within cylindrical zircaloy or ZIRLO cladding must be provided with an emergency core
cooling system (ECCS) that must be designed so that its calculated cooling performance
following postulated loss-of-coolant accidents conforms to the criteria set forth in paragraph (b) of
this section. ECCS cooling performance must be calculated in accordance with an acceptable
evaluation model and must be calculated for a number of postulated loss-of-coolant accidents of
different sizes, locations, and other properties sufficient to provide assurance that the most
severe postulated loss-of-coolant accidents are calculated. Except as provided in paragraph
(a)(1)(ii) of this section, the evaluation model must include sufficient supporting justification to
show that the analytical technique realistically describes the behavior of the reactor system during
a loss-of-coolant accident. Comparisons to applicable experimental data must be made and
uncertainties in the analysis method and inputs must be identified and assessed so that the
uncertainty in the calculated results can be estimated. This uncertainty must be accounted for, so
that, when the calculated ECCS cooling performance is compared to the criteria set forth in
paragraph (b) of this section, there is a high level of probability that the criteria would not be
exceeded. Appendix K, Part Il Required Documentation, sets forth the documentation
requirements for each evaluation model. This section does not apply to a nuclear power reactor
facility for which the certifications required under § 50.82(a)(1) have been submitted.

(ii) Alternatively, an ECCS evaluation model may be developed in conformance with the required
and acceptable features of appendix K ECCS Evaluation Models.

(a)(2) The Director of Nuclear Reactor Regulation may impose restrictions on reactor operation if
it is found that the evaluations of ECCS cooling performance submitted are not consistent with
paragraphs (a)(1) (i) and (ii) of this section.

(a)(3)(i) Each applicant for or holder of an operating license or construction permit issued under
this part, applicant for a standard design certification under part 52 of this chapter (including an
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applicant after the Commission has adopted a final design certification regulation), or an applicant
for or holder of a standard design approval, a combined license or a manufacturing license issued
under part 52 of this chapter, shall estimate the effect of any change to or error in an acceptable
evaluation model or in the application of such a model to determine if the change or error is
significant. For this purpose, a significant change or error is one which results in a calculated
peak fuel cladding temperature different by more than 50 °F from the temperature calculated for
the limiting transient using the last acceptable model, or is a

cumulation of changes and errors such that the sum of the absolute magnitudes of the respective
temperature changes is greater than 50 °F.

(i) For each change to or error discovered in an acceptable evaluation model or in the application
of such a model that affects the temperature calculation, the applicant or holder of a construction
permit, operating license, combined license, or manufacturing license shall report the nature of
the change or error and its estimated effect on the limiting ECCS analysis to the Commission at
least annually as specified in § 50.4 or § 52.3 of this chapter, as applicable. If the change or error
is significant, the applicant or licensee shall provide this report within 30 days and include with the
report a proposed schedule for providing a reanalysis or taking other action as may be needed to
show compliance with § 50.46 requirements. This schedule may be developed using an
integrated scheduling system previously approved for the facility by the NRC. For those facilities
not using an NRC approved integrated scheduling system, a schedule will be established by the
NRC staff within 60 days of receipt of the proposed schedule. Any change or error correction that
results in a calculated ECCS performance that does not conform to the criteria set forth in
paragraph (b) of this section is a reportable event as described in §§ 50.55(e), 50.72, and 50.73.
The affected applicant or licensee shall propose immediate steps to demonstrate compliance or
bring plant design or operation into compliance with § 50.46 requirements.

(iii) For each change to or error discovered in an acceptable evaluation model or in the application
of such a model that affects the temperature calculation, the applicant or holder of a standard
design approval or the applicant for a standard design certification (including an applicant after
the Commission has adopted a final design certification rule) shall report the nature of the change
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or error and its estimated effect on the limiting ECCS analysis to the Commission and to any
applicant or licensee referencing the design approval or design certification at least annually as
specified in § 52.3 of this chapter. If the change or error is significant, the applicant or holder of
the design approval or the applicant for the design certification shall provide this report within 30
days and include with the report a proposed schedule for providing a reanalysis or taking other
action as may be needed to show compliance with § 50.46 requirements. The affected applicant
or holder shall propose immediate steps to demonstrate compliance or bring plant design into
compliance with § 50.46 requirements.

50.46(b)

(b)(1) Peak cladding temperature. The calculated maximum fuel element cladding temperature
shall not exceed 2200° F.

Maximum cladding oxidation. The calculated total oxidation of the cladding shall nowhere exceed
0.17 times the total cladding thickness before oxidation. As used in this subparagraph total
oxidation means the total thickness of cladding metal that would be locally converted to oxide if all
the oxygen absorbed by and reacted with the cladding locally were converted to stoichiometric
zirconium dioxide. If cladding rupture is calculated to occur, the inside surfaces of the cladding
shall be included in the oxidation, beginning at the calculated time of rupture. Cladding thickness
before oxidation means the radial distance from inside to outside the cladding, after any
calculated rupture or swelling has occurred but before significant oxidation. Where the calculated
conditions of transient pressure and temperature lead to a prediction of cladding swelling, with or
without cladding rupture, the unoxidized cladding thickness shall be defined as the cladding
cross-sectional area, taken at a horizontal plane at the elevation of the rupture, if it occurs, or at
the elevation of the highest cladding temperature if no rupture is calculated to occur, divided by
the average circumference at that elevation. For ruptured cladding the circumference does not
include the rupture opening.

Maximum hydrogen generation. The calculated total amount of hydrogen generated from the
chemical reaction of the cladding with water or steam shall not exceed 0.01 times the hypothetical
amount that would be generated if all of the metal in the cladding cylinders surrounding the fuel,
excluding the cladding surrounding the plenum volume, were to react.
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Coolable geometry. Calculated changes in core geometry shall be such that the core remains
amenable to cooling.

Long-term cooling. After any calculated successful initial operation of the ECCS, the calculated
core temperature shall be maintained at an acceptably low value and decay heat shall be
removed for the extended period of time required by the long-lived radioactivity remaining in the
core.

50.46( c)

(c) As used in this section:

(1) Loss-of-coolant accidents (LOCA's) are hypothetical accidents that would result from the loss
of reactor coolant, at a rate in excess of the capability of the reactor coolant makeup system, from
breaks in pipes in the reactor coolant pressure boundary up to and including a break equivalent in
size to the double-ended rupture of the largest pipe in the reactor coolant system.

(2) An evaluation model is the calculational framework for evaluating the behavior of the reactor
system during a postulated loss-of-coolant accident (LOCA). It includes one or more computer
programs and all other information necessary for application of the calculational framework to a
specific LOCA, such as mathematical models used, assumptions included in the programs,
procedure for treating the program input and output information, specification of those portions of
analysis not included in computer programs, values of parameters, and all other information
necessary to specify the calculational procedure.

50.46(d)

(d) The requirements of this section are in addition to any other requirements applicable to ECCS
set forth in this part. The criteria set forth in paragraph (b), with cooling performance calculated in
accordance with an acceptable evaluation model, are in implementation of the general
requirements with respect to ECCS cooling performance design set forth in this part, including in
particular Criterion 35 of appendix A.

50.46a

Acceptance criteria for reactor coolant system venting systems.

No

Exclude, This is not
applicable to the
NGNP design.

50.47

Emergency plans.

50.47(a)

(a)(1)(i) Except as provided in paragraph (d) of this section, no initial operating license for a
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nuclear power reactor will be issued unless a finding is made by the NRC that there is reasonable
assurance that adequate protective measures can and will be taken in the event of a radiological
emergency. No finding under this section is necessary for issuance of a renewed nuclear power
reactor operating license.

(i) No initial combined license under part 52 of this chapter will be issued unless a finding is made
by the NRC that there is reasonable assurance that adequate protective measures can and will
be taken in the event of a

radiological emergency. No finding under this section is necessary for issuance of a renewed
combined license.

(iii) If an application for an early site permit under subpart A of part 52 of this chapter includes
complete and

integrated emergency plans under 10 CFR 52.17(b)(2)(ii), no early site permit will be issued
unless a finding is made

by the NRC that the emergency plans provide reasonable assurance that adequate protective
measures can and will be taken in the event of a radiological emergency.

(iv) If an application for an early site permit proposes major features of the emergency plans
under 10 CFR 52.17(b)(2)(i), no early site permit will be issued unless a finding is made by the
NRC that the major features are acceptable in accordance with the applicable standards of 10
CFR 50.47 and 10 CFR part 50, appendix E, within the scope of emergency preparedness
matters addressed in the major features.

(2) The NRC will base its finding on a of the Federal Emergency Management Agency (FEMA)
findings and determinations as to whether State and local emergency plans are adequate and
whether there is reasonable assurance that they can be implemented, and on the NRC
assessment as to whether the applicant's onsite emergency plans are adequate and whether
there is reasonable assurance that they can be implemented. A FEMA finding will primarily be
based on a review of the plans. Any other information already available to FEMA may be
considered in assessing whether there is reasonable assurance that the plans can be
implemented. In any NRC licensing proceeding, a FEMA finding will constitute a rebuttable
presumption on questions of adequacy and implementation capability.

50.47(b)

(b) The onsite and, except as provided in paragraph (d) of this section, offsite emergency
response plans for nuclear power reactors must meet the following standards: (following 16
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requirements)

(1) Primary responsibilities for emergency response by the nuclear facility licensee and by State
and local organizations within the Emergency Planning Zones have been assigned, the
emergency responsibilities of the various supporting organizations have been specifically
established, and each principal response organization has staff to respond and to augment its
initial response on a continuous basis.

(2) On-shift facility licensee responsibilities for emergency response are unambiguously defined,
adequate staffing to provide initial facility accident response in key functional areas is maintained
at all times, timely augmentation of response capabilities is available and the interfaces among
various onsite response activities and offsite support and response activities are specified.

(3) Arrangements for requesting and effectively using assistance resources have been made,
arrangements to accommodate State and local staff at the licensee's near-site Emergency
Operations Facility have been made, and other organizations capable of augmenting the planned
response have been identified.

(4) A standard emergency classification and action level scheme, the bases of which include
facility system and effluent parameters, is in use by the nuclear facility licensee, and State and
local response plans call for reliance on information provided by facility licensees for
determinations of minimum initial offsite response measures.

(5) Procedures have been established for notification, by the licensee, of State and local
response organizations and for notification of emergency personnel by all organizations; the
content of initial and follow-up messages to response organizations and the public has been
established; and means to provide early notification and clear instruction to the populace within
the plume exposure pathway Emergency Planning Zone have been established.

(6) Provisions exist for prompt communications among principal response organizations to
emergency personnel and to the public.

(7) Information is made available to the public on a periodic basis on how they will be notified and
what their initial actions should be in an emergency (e.qg., listening to a local broadcast station and
remaining indoors), the principal points of contact with the news media for dissemination of
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information during an emergency (including the physical location or locations) are established in
advance, and procedures for coordinated dissemination of information to the public are
established.

(8) Adequate emergency facilities and equipment to support the emergency response are
provided and maintained.

(9) Adequate methods, systems, and equipment for assessing and monitoring actual or potential
offsite consequences of a radiological emergency condition are in use.

(10) A range of protective actions has been developed for the plume exposure pathway EPZ for
emergency workers and the public. In developing this range of actions, consideration has been
given to evacuation, sheltering, and, as a supplement to these, the prophylactic use of potassium
iodide (KI), as appropriate. Guidelines for the choice of protective actions during an emergency,
consistent with Federal guidance, are developed and in place, and protective actions for the
ingestion exposure pathway EPZ appropriate to the locale have been developed.

(11) Means for controlling radiological exposures, in an emergency, are established for
emergency workers. The means for controlling radiological exposures shall include exposure
guidelines consistent with EPA Emergency Worker and Lifesaving Activity Protective Action
Guides.

(12) Arrangements are made for medical services for contaminated injured individuals.

(13) General plans for recovery and reentry are developed.

(14) Periodic exercises are (will be) conducted to evaluate major portions of emergency response
capabilities, periodic drills are (will be) conducted to develop and maintain key skills, and

deficiencies identified as a result of exercises or drills are (will be) corrected.

(15) Radiological emergency response training is provided to those who may be called on to
assist in an emergency.

(16) Responsibilities for plan development and review and for distribution of emergency plans are
established, and planners are properly trained.
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50.47( c) (c)(1) Failure to meet the applicable standards set forth in paragraph (b) of this section may result

in the Commission declining to issue an operating license; however, the applicant will have an
opportunity to demonstrate to the satisfaction of the Commission that deficiencies in the plans are
not significant for the plant in question, that adequate interim compensating actions have been or
will be taken promptly, or that there are other compelling reasons to permit plant operations.
Where an applicant for an operating license asserts that its inability to demonstrate compliance
with the requirements of paragraph (b) of this section results wholly or substantially from the
decision of state and/or local governments not to participate further in emergency planning, an
operating license may be issued if the applicant demonstrates to the Commission's satisfaction
that:

(i) The applicant's inability to comply with the requirements of paragraph (b) of this section is
wholly or substantially the result of the non-participation of state and/or local governments.

(i) The applicant has made a sustained, good faith effort to secure and retain the participation of
the pertinent state and/or local governmental authorities, including the furnishing of copies of its
emergency plan.

(iii) The applicant's emergency plan provides reasonable assurance that public health and safety
is not endangered by operation of the facility concerned. To make that finding, the applicant must
demonstrate that, as outlined below, adequate protective measures can and will be taken in the
event of an emergency. A utility plan will be evaluated against the same planning standards
applicable to a state or local plan, as listed in paragraph (b) of this section, with due allowance
made both for--

(A) Those elements for which state and/or local non-participation makes compliance infeasible
and

(B) The utility's measures designed to compensate for any deficiencies resulting from state and/or
local non-participation.

In making its determination on the adequacy of a utility plan, the NRC will recognize the reality
that in an actual emergency, state and local government officials will exercise their best efforts to
protect the health and safety of the public. The NRC will determine the adequacy of that expected
response, in combination with the utility's compensating measures, on a case-by-case basis,
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subject to the following guidance. In addressing the circumstance where applicant's inability to
comply with the requirements of paragraph (b) of this section is wholly or substantially the result
of non-participation of state and/or local governments, it may be presumed that in the event of an
actual radiological emergency state and local officials would generally follow the utility plan.
However, this presumption may be rebutted by, for example, a good faith and timely proffer of an
adequate and feasible state and/or local radiological emergency plan that would in fact be relied
upon in a radiological emergency.

(2) Generally, the plume exposure pathway EPZ for nuclear power plants shall consist of an area
about 10 miles (16 km) in radius and the ingestion pathway EPZ shall consist of an area about 50
miles (80 km) in radius. The exact size and configuration of the EPZs surrounding a particular
nuclear power reactor shall be determined in relation to local emergency response needs and
capabilities as they are affected by such conditions as demography, topography, land
characteristics, access routes, and jurisdictional boundaries. The size of the EPZs also may be
determined on a case-by-case basis for gas-cooled nuclear reactors and for reactors with an
authorized power level less than 250 MW thermal. The plans for the ingestion pathway shall focus
on such actions as are appropriate to protect the food ingestion pathway.

50.47(d)

(d) Notwithstanding the requirements of paragraphs (a) and (b) of this section, and except as
specified by this paragraph, no NRC or FEMA review, findings, or determinations concerning the
state of offsite emergency preparedness or the adequacy of and capability to implement State
and local or utility offsite emergency plans are required prior to issuance of an operating license
authorizing only fuel loading or low power testing and training (up to 5 percent of the rated
power). Insofar as emergency planning and preparedness requirements are concerned, a license
authorizing fuel loading and/or low power testing and training may be issued after a finding is
made by the NRC that the state of onsite emergency preparedness provides reasonable
assurance that adequate protective measures can and will be taken in the event of a radiological
emergency. The NRC will base this finding on its assessment of the applicant's onsite emergency
plans against the pertinent standards in paragraph (b) of this section and appendix E. Review of
applicant's emergency plans will include the following standards with offsite aspects:

(following 7 requirements)

(1) Arrangements for requesting and effectively using offsite assistance on site have been made,
arrangements to accommodate State and local staff at the licensee's near-site Emergency
Operations Facility have been made, and other organizations capable of augmenting the planned
onsite response have been identified.
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(2) Procedures have been established for licensee communications with State and local response
organizations, including initial notification of the declaration of emergency and periodic provision
of plant and response status reports.

(3) Provisions exist for prompt communications among principal response organizations to offsite
emergency personnel who would be responding onsite.

(4) Adequate emergency facilities and equipment to support the emergency response onsite are
provided and maintained.

(5) Adequate methods, systems, and equipment for assessing and monitoring actual or potential
offsite consequences of a radiological emergency condition are in use onsite.

(6) Arrangements are made for medical services for contaminated and injured onsite individuals.

(7) Radiological emergency response training has been made available to those offsite who may
be called to assist in an emergency onsite.

50.47(e)

(e) Notwithstanding the requirements of paragraph (b) of this section and the provisions of §
52.103 of this chapter, a

holder of a combined license under part 52 of this chapter may not load fuel or operate except as
provided in

accordance with appendix E to part 50 and § 50.54(gQ).

50.48

Fire protection.

50.48(a)

(a)(1) Each holder of an operating license issued under this part or a combined license issued
under part 52 of this chapter must have a fire protection plan that satisfies Criterion 3 of appendix
A to this part. This fire protection plan must:

(i) Describe the overall fire protection program for the facility;

(i) Identify the various positions within the licensee's organization that are responsible for the
program;

(iii) State the authorities that are delegated to each of these positions to implement those
responsibilities; and
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(iv) Outline the plans for fire protection, fire detection and suppression capability, and limitation of
fire damage.

(2) The plan must also describe specific features necessary to implement the program described
in paragraph (a)(1) of this section such as—

(i) Administrative controls and personnel requirements for fire prevention and manual fire
suppression activities;

(ii) Automatic and manually operated fire detection and suppression systems; and

(iii) The means to limit fire damage to structures, systems, or components important to safety so
that the capability to shut down the plant safely is ensured.

(3) The licensee shall retain the fire protection plan and each change to the plan as a record until
the Commission terminates the reactor license. The licensee shall retain each superseded
revision of the procedures for 3 years from the date it was superseded.

(4) Each applicant for a design approval, design certification, or manufacturing license under part
52 of this chapter must have a description and analysis of the fire protection design features for
the standard plant necessary to demonstrate compliance with Criterion 3 of appendix A to this
part.

50.48(b)

(b) Appendix R to this part establishes fire protection features required to satisfy Criterion 3 of
appendix A to this part with respect to certain generic issues for nuclear power plants licensed to
operate before January 1, 1979.

(following 2 requirements)

(1) Except for the requirements of Sections 111.G, Ill.J, and III.O, the provisions of Appendix R to
this part do not apply to nuclear power plants licensed to operate before January 1, 1979, to the
extent that--

(i) Fire protection features proposed or implemented by the licensee have been accepted by the
NRC staff as satisfying the provisions of Appendix A to Branch Technical Position (BTP) APCSB
9.5-1 reflected in NRC fire protection safety evaluation reports issued before the effective date of
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February 19, 1981; or
(ii) Fire protection features were accepted by the NRC staff in comprehensive fire protection
safety evaluation reports issued before Appendix A to Branch Technical Position (BTP) APCSB
9.5-1 was published in August 1976.
(2) With respect to all other fire protection features covered by Appendix R, all nuclear power
plants licensed to operate before January 1, 1979, must satisfy the applicable requirements of
Appendix R to this part, including specifically the requirements of Sections I1l.G, Ill.J, and IIl.O.
50.48( c) (c) National Fire Protection Association Standard NFPA 805.

(following 4 requirements)

(1) Approval of incorporation by reference. National Fire Protection Association (NFPA) Standard
805, "Performance-Based Standard for Fire Protection for Light Water Reactor Electric
Generating Plants, 2001 Edition" (NFPA 805), which is referenced in this section, was approved
for incorporation by reference by the Director of the Federal Register pursuant to 5 U.S.C. 552(a)
and 1 CFR part 51. Copies of NFPA 805 may be purchased from the NFPA Customer Service
Department, 1 Batterymarch Park, P.O. Box 9101, Quincy, MA 02269-9101 and in PDF format
through the NFPA Online Catalog (http.//www.nfpa.org) or by calling 1-800-344-3555 or (617)
770-3000. Copies are also available for inspection at the NRC Library, Two White Flint North,
11545 Rockville Pike, Rockville, Maryland 20852-2738, and at the NRC Public Document Room,
Building One White Flint North, Room O1-F15, 11555 Rockville Pike, Rockville, Maryland 20852-
2738. Copies are also available at the National Archives and Records Administrative (NARA). For
information on the availability of this material at NARA, call (202) 741-6030, or go to:
http://www.archives.gov/federal_register/code_of federal_regulations/ibr_locations.html.

(2) Exceptions, modifications, and supplementation of NFPA 805. As used in this section,
references to NFPA 805 are to the 2001 Edition, with the following exceptions, modifications, and
supplementation:

(i) Life Safety Goal, Objectives, and Criteria. The Life Safety Goal, Objectives, and Criteria of
Chapter 1 are not endorsed.

(ii) Plant Damage/Business Interruption Goal, Objectives, and Criteria. The Plant
Damage/Business Interruption Goal, Objectives, and Criteria of Chapter 1 are not endorsed.
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(iii) Use of feed-and-bleed. In demonstrating compliance with the performance criteria of Sections
1.5.1(b) and (c), a high-pressure charging/injection pump coupled with the pressurizer power-
operated relief valves (PORVSs) as the sole fire-protected safe shutdown path for maintaining
reactor coolant inventory, pressure control, and decay heat removal capability (i.e., feed-and-
bleed) for pressurized-water reactors (PWRs) is not permitted.

(iv) Uncertainty analysis. An uncertainty analysis performed in accordance with Section 2.7.3.5 is
not required to support deterministic approach calculations.

(v) Existing cables. In lieu of installing cables meeting

(vi) Water supply and distribution. The italicized exception to Section 3.6.4 is not endorsed.
Licensees who wish to use the exception to Section 3.6.4 must submit a request for a license
amendment in accordance with paragraph (c)(2)(vii) of this section.

(vii) Performance-based methods. Notwithstanding the prohibition in Section 3.1 against the use
of performance-based methods, the fire protection program elements and minimum design
requirements of Chapter 3 may be subject to the performance-based methods permitted
elsewhere in the standard. Licensees who wish to use performance-based methods for these fire
protection program elements and minimum design requirements shall submit a request in the
form of an application for license amendment under § 50.90. The Director of the Office of Nuclear
Reactor Regulation, or a designee of the Director, may approve the application if the Director or
designee determines that the performance-based approach;

(A) Satisfies the performance goals, performance objectives, and performance criteria specified in
NFPA 805 related to nuclear safety and radiological release;

(B) Maintains safety margins; and

(C) Maintains fire protection defense-in-depth (fire prevention, fire detection, fire suppression,
mitigation, and post-fire safe shutdown capability).

(3) Compliance with NFPA 805.
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(i) A licensee may maintain a fire protection program that complies with NFPA 805 as an
alternative to complying with paragraph (b) of this section for plants licensed to operate before
January 1, 1979, or the fire protection license conditions for plants licensed to operate after
January 1, 1979. The licensee shall submit a request to comply with NFPA 805 in the form of an
application for license amendment under § 50.90. The application must identify any orders and
license conditions that must be revised or superseded, and contain any necessary revisions to
the plant's technical specifications and the bases thereof. The Director of the Office of Nuclear
Reactor Regulation, or a designee of the Director, may approve the application if the Director or
designee determines that the licensee has identified orders, license conditions, and the technical
specifications that must be revised or superseded, and that any necessary revisions are
adequate. Any approval by the Director or the designee must be in the form of a license
amendment approving the use of NFPA 805 together with any necessary revisions to the
technical specifications.

(i) The licensee shall complete its implementation of the methodology in Chapter 2 of NFPA 805
(including all required evaluations and analyses) and, upon completion, modify the fire protection
plan required by paragraph (a) of this section to reflect the licensee's decision to comply with
NFPA 805, before changing its fire protection program or nuclear power plant as permitted by
NFPA 805.

(4) Risk-informed or performance-based alternatives to compliance with NFPA 805. A licensee
may submit a request to use risk-informed or performance-based alternatives to compliance with
NFPA 805. The request must be in the form of an application for license amendment under §
50.90 of this chapter. The Director of the Office of Nuclear Reactor Regulation, or designee of the
Director, may approve the application if the Director or designee determines that the proposed
alternatives:

(i) Satisfy the performance goals, performance objectives, and performance criteria specified in
NFPA 805 related to nuclear safety and radiological release;

(ii) Maintain safety margins; and

(iii) Maintain fire protection defense-in-depth (fire prevention, fire detection, fire suppression,
mitigation, and post-fire safe shutdown capability).

50.48(d)

(d) [Reserved].

NA

Exclude
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50.48(e)

(e) [Reserved].

Z|Applicable
Reg or

Exclude

50.48()

(f) Licensees that have submitted the certifications required under § 50.82(a)(1) shall maintain a
fire protection program to address the potential for fires that could cause the release or spread of
radioactive materials (i.e., that could result in a radiological hazard). A fire protection program that
complies with NFPA 805 shall be deemed to be acceptable for complying with the requirements
of this paragraph.

(following 3 requirements)

(1) The objectives of the fire protection program are to--
(i) Reasonably prevent these fires from occurring;

(ii) Rapidly detect, control, and extinguish those fires that do occur and that could result in a
radiological hazard; and

(iii) Ensure that the risk of fire-induced radiological hazards to the public, environment and plant
personnel is minimized.

(2) The licensee shall assess the fire protection program on a regular basis. The licensee shall
revise the plan as appropriate throughout the various stages of facility decommissioning.

(3) The licensee may make changes to the fire protection program without NRC approval if these
changes do not reduce the effectiveness of fire protection for facilities, systems, and equipment
that could result in a radiological hazard, taking into account the decommissioning plant
conditions and activities.

50.49

Environmental qualification of electric equipment important to safety for nuclear power plants.

50.49(a)

(a) Each holder of or an applicant for an operating license issued under this part, or a combined
license or manufacturing license issued under part 52 of this chapter, other than a nuclear power
plant for which the certifications required under § 50.82(a)(1) or § 52.110(a)(1) of this chapter
have been submitted, shall establish a program for qualifying the electric equipment defined in
paragraph (b) of this section. For a manufacturing license, only electric equipment defined in
paragraph (b) which is within the scope of the manufactured reactor must be included in the
program.

50.49(b)

(b) Electric equipment important to safety covered by this section is:
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(following 3 requirements)
(1) Safety-related electric equipment.'"”

(i) This equipment is that relied upon to remain functional during and following design basis
events to ensure--

(A) The integrity of the reactor coolant pressure boundary;
(B) The capability to shut down the reactor and maintain it in a safe shutdown condition; or

(C) The capability to prevent or mitigate the consequences of accidents that could result in
potential offsite exposures comparable to the guidelines in § 50.34(a)(1), § 50.67(b)(2), or §
100.11 of this chapter, as applicable.

(i) Design basis events are defined as conditions of normal operation, including anticipated
operational occurrences, design basis accidents, external events, and natural phenomena for
which the plant must be designed to ensure functions (b)(1)(i) (A) through (C) of this section.

NOTE:
(1) Safety-related electric equipment is referred to as "Class 1E" equipment in IEEE 323-1974.
Copies of this standard may be obtained from the Institute of Electrical and Electronics.

(2) Nonsafety-related electric equipment whose failure under postulated environmental conditions
could prevent satisfactory accomplishment of safety functions specified in subparagraphs (b)(1)
(i) (A) through (C) of paragraph (b)(1) of this section by the safety-related equipment.

(3) Certain post-accident monitoring equipment.
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NOTE: Specific guidance concerning the types of variables to be monitored is provided in
Revision 2 of Regulatory Guide 1.97, "Instrumentation for Light-Water-Cooled Nuclear Power
Plants to Assess Plant and Environs Conditions During and Following an Accident." Copies of the
Regulatory Guide may be purchased through the U.S. Government Printing Office by calling 202-
275-2060 or by writing to the U.S. Government Printing Office, P.O. Box 37082, Washington, DC
20013-7082.

50.49( c)

(c) Requirements for (1) dynamic and seismic qualification of electric equipment important to
safety, (2) protection of electric equipment important to safety against other natural phenomena
and external events, and (3) environmental qualification of electric equipment important to safety
located in a mild environment are not included within the scope of this section. A mild
environment is an environment that would at no time is significantly more severe than the
environment that would occur during normal plant operation, including anticipated operational
occurrences.

50.49((d)

(d) The applicant or licensee shall prepare a list of electric equipment important to safety covered
by this section. In addition, the applicant or licensee shall include the information in paragraphs
(d)(1), (2), and (3) of this section for this electric equipment important to safety in a qualification
file. The applicant or licensee shall keep the list and information in the file current and retain the
file in auditable form for the entire period during which the covered item is installed in the nuclear
power plant or is stored for future use to permit verification that each item of electric equipment is
important to safely meet the requirements of paragraph (j) of this section.

(1) The performance specifications under conditions existing during and following design basis
accidents.

(2) The voltage, frequency, load, and other electrical characteristics for which the performance
specified in accordance with paragraph (d)(1) of this section can be ensured.

(3) The environmental conditions, including temperature, pressure, humidity, radiation, chemicals,

and submergence at the location where the equipment must perform as specified in accordance
with paragraphs (d)(1) and (2) of this section.

50.49(e)

(e) The electric equipment qualification program must include and be based on the following:
(following 8 requirements)
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(1) Temperature and pressure. The time-dependent temperature and pressure at the location of
the electric equipment important to safety must be established for the most severe design basis
accident during or following which this equipment is required to remain functional.

(2) Humidity. Humidity during design basis accidents must be considered.

(3) Chemical effects. The composition of chemicals used must be at least as severe as that
resulting from the most limiting mode of plant operation (e.g., containment spray, emergency core
cooling, or recirculation from containment sump). If the composition of the chemical spray can be
affected by equipment malfunctions, the most severe chemical spray environment that results
from a single failure in the spray system must be assumed.

(4) Radiation. The radiation environment must be based on the type of radiation, the total dose
expected during normal operation over the installed life of the equipment, and the radiation
environment associated with the most severe design basis accident during or following which the
equipment is required to remain functional, including the radiation resulting from recirculating
fluids for equipment located near the recirculating lines and including dose-rate effects.

(5) Aging. Equipment qualified by test must be preconditioned by natural or artificial (accelerated)
aging to its end-of-installed life condition. Consideration must be given to all significant types of
degradation which can have an effect on the functional capability of the equipment. If
preconditioning to an end-of-installed life condition is not practicable, the equipment may be
preconditioned to a shorter designated life. The equipment must be replaced or refurbished at the
end of this designated life unless ongoing qualification demonstrates that the item has additional
life.

(6) Submergence (if subject to being submerged).

(7) Synergistic effects. Synergistic effects must be considered when these effects are believed to
have a significant effect on equipment performance.

(8) Margins. Margins must be applied to account for unquantified uncertainty, such as the effects
of production variations and inaccuracies in test instruments. These margins are in addition to any
conservatisms applied during the derivation of local environmental conditions of the equipment
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unless these conservatisms can be quantified and shown to contain appropriate margins.

50.49(f)

(f) Each item of electric equipment important to safety must be qualified by one of the following
methods:
(following 4 requirements)

(1) Testing an identical item of equipment under identical conditions or under similar conditions
with a supporting analysis to show that the equipment to be qualified is acceptable.(2) Testing a
similar item of equipment with a supporting analysis to show that the equipment to be qualified is
acceptable.

(3) Experience with identical or similar equipment under similar conditions with a supporting
analysis to show that the equipment to be qualified is acceptable.

(4) Analysis in combination with partial type test data that supports the analytical assumptions
and conclusions.

50.49(g)

(9) Each holder of an operating license issued prior to February 22, 1983, shall, by May 20, 1983,
identify the electric equipment important to safety within the scope of this section already qualified
and submit a schedule for either the qualification to the provisions of this section or for the
replacement of the remaining electric equipment important to safety within the scope of this
section. This schedule must establish a goal of final environmental qualification of the electric
equipment within the scope of this section by the end of the second refueling outage after March
31, 1982 or by March 31, 1985, whichever is earlier. The Director of the Office of Nuclear Reactor
Regulation may grant requests for extensions of this deadline to a date no later than November
30, 1985, for specific pieces of equipment if these requests are filed on a timely basis and
demonstrate good cause for the extension, such as procurement lead time, test complications,
and installation problems. In exceptional cases, the Commission itself may consider and grant
extensions beyond November 30, 1985, for completion of environmental qualification.

The schedule in this paragraph supersedes the June 30, 1982, deadline, or any other previously
imposed date, for environmental qualification of electric equipment contained in certain nuclear
power operating licenses.

50.49(h)

(h) Each license shall notify the Commission as specified in § 50.4 of any significant equipment
qualification problem that may require extension of the completion date provided in accordance
with paragraph (g) of this section within 60 days of its discovery.

50.49(i)

(i) Applicants for operating licenses granted after February 22, 1983, but prior to November 30,
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1985, shall perform an analysis to ensure that the plant can be safely operated pending
completion of equipment qualification required by this section. This analysis must be submitted,
as specified in § 50.4, for consideration prior to the granting of an operating license and must
include, where appropriate, consideration of:

(following 5 requirements)

(1) Accomplishing the safety function by some designated alternative equipment if the principal
equipment has not been demonstrated to be fully qualified.

(2) The validity of partial test data in support of the original qualification.

(3) Limited use of Administrative controls over equipment that has not been demonstrated to be
fully qualified.

(4) Completion of the safety function prior to exposure to the accident environment resulting from
a design basis event and ensuring that the subsequent failure of the equipment does not degrade
any safety function or mislead the operator.

(5) No significant degradation of any safety function or misleading information to the operator as a
result of failure of equipment under the accident environment resulting from a design basis event.

50.49())

(j) A record of the qualification, including documentation in paragraph (d) of this section, must be
maintained in an auditable form for the entire period during which the covered item is installed in
the nuclear power plant or is stored for future use to permit verification that each item of electric
equipment important to safety covered by this section:

(following 2 requirements)

(1) Is qualified for its application; and

(2) Meets its specified performance requirements when it is subjected to the conditions predicted
to be present when it must perform its safety function up to the end of its qualified life.

50.49(k)

(k) Applicants for and holders of operating licenses are not required to requalify electric
equipment important to safety in accordance with the provisions of this section if the Commission
has previously required qualification of that equipment in accordance with "Guidelines for
Evaluating Environmental Qualification of Class 1E Electrical Equipment in Operating Reactors,"
November 1979 (DOR Guidelines), or NUREG-0588 (For Comment version), "Interim Staff
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Position on Environmental Qualification of Safety-Related Electrical Equipment.”
50.49(1) (I) Replacement equipment must be qualified in accordance with the provisions of this section
unless there are sound reasons to the contrary.
Issuance, Limitations, and Conditions of Licenses and Construction Permits
50.50 Issuance of licenses and construction permits. Exclude
Administrative
50.51 Continuation of license. Exclude
Administrative
50.52 Combining licenses. Exclude
Administrative
50.53 Jurisdictional limitations. Exclude
Administrative
50.54 Conditions of licenses. Exclude
Administrative
50.55 Conditions of construction permits, early site permits, combined licenses, and manufacturing Exclude;
licenses. Administrative
50.55a Codes and standards.
Each construction permit for a utilization facility is subject to the following conditions in addition to
those specified in § 50.55. Each combined license for a utilization facility is subject to the
following conditions in addition to those specified in § 50.55, except that each combined license
for a boiling or pressurized water-cooled nuclear power facility is subject to the conditions in
paragraphs (f) and (g) of this section, but only after the Commission makes the finding under §
52.103(g) of this chapter. Each operating license for a boiling or pressurized water-cooled nuclear
power facility is subject to the conditions in paragraphs (f) and (g) of this section in addition to
those specified in § 50.55. Each manufacturing license, standard design approval, and standard
design certification application under part 52 of this chapter is subject to the conditions in
paragraphs (a), (b)(1), (b)(4), (c), (d), (e), (f)(3), and (g)(3) of this section.
[Refer to the full text of 10 CFR 50.55a for detailed criteria.]
50.56 Conversion of construction permit to license; or amendment of license. Exclude
Administrative
50.57 Issuance of operating license. Exclude

Administrative
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50.58 Hearings and report of the Advisory Committee on Reactor Safeguards. Exclude
Administrative
50.59 Changes, tests and experiments. Exclude
Administrative
50.60 Acceptance criteria for fracture prevention measures for lightwater nuclear power reactors for Although this section
normal operation. appears to be
applicable to LWRs
only, it should be
evaluated for
guidance or partial
applicability.
50.60(a) (a) Except as provided in paragraph (b) of this section, all light-water nuclear power reactors,
other than reactor facilities for which the certifications required under § 50.82(a)(1) have been
submitted, must meet the fracture toughness and material surveillance program requirements for
the reactor coolant pressure boundary set forth in appendices G and H to this part.
50.60(b) (b) Proposed alternatives to the described requirements in Appendices G and H of this part or
portions thereof may be used when an exemption is granted by the Commission under § 50.12.
50.61 Fracture toughness requirements for protection against pressurized thermal shock events.
Refer to the 10 CFR 50.61a document for detailed criteria.
50.61a Alternate fracture toughness requirements for protection against pressurized thermal shock
events. [Refer to the full text of 10 CFR 50.61a for the detailed criteria.]
50.62 Requirements for reduction of risk from anticipated transients without scram (ATWS) events for Although this section
light-water-cooled nuclear power plants. appears to be
applicable to LWRs
only, it should be
evaluated for
guidance or partial
applicability.
50.62(a) (a) Applicability. The requirements of this section apply to all commercial light-water-cooled
nuclear power plants, other than nuclear power reactor facilities for which the certifications
required under § 50.82(a)(1) have been submitted.
50.62(b) (b) Definition. For purposes of this section, Anticipated Transient Without Scram (ATWS) means

an anticipated operational occurrence as defined in appendix A of this part followed by the failure
of the reactor trip portion of the protection system specified in General Design Criterion 20 of
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appendix A of this part.
50.62( c) (c) Requirements. (1) Each pressurized water reactor must have equipment from sensor output to

final actuation device, that is diverse from the reactor trip system, to automatically initiate the
auxiliary (or emergency) feedwater system and initiate a turbine trip under conditions indicative of
an ATWS. This equipment must be designed to perform its function in a reliable manner and be
independent (from sensor output to the final actuation device) from the existing reactor trip
system.

(2) Each pressurized water reactor manufactured by Combustion Engineering or by Babcock and
Wilcox must have a diverse scram system from the sensor output to interruption of power to the
control rods. This scram system must be designed to perform its function in a reliable manner and
be independent from the existing reactor trip system (from sensor output to interruption of power
to the control rods).

(3) Each boiling water reactor must have an alternate rod injection (ARI) system that is diverse
(from the reactor trip system) from sensor output to the final actuation device. The ARI system
must have redundant scram air header exhaust valves. The ARI must be designed to perform its
function in a reliable manner and be independent (from the existing reactor trip system) from
sensor output to the final actuation device.

(4) Each boiling water reactor must have a standby liquid control system (SLCS) with the
capability of injecting into the reactor pressure vessel a borated water solution at such a flow rate,
level of boron concentration and boron-10 isotope enrichment, and accounting for reactor
pressure vessel volume, that the resulting reactivity control is at least equivalent to that resulting
from injection of 86 gallons per minute of 13 weight percent sodium pentaborate decahydrate
solution at the natural boron-10 isotope abundance into a 251-inch inside diameter reactor
pressure vessel for a given core design. The SLCS and its injection location must be designed to
perform its function in a reliable manner. The SLCS initiation must be automatic and must be
designed to perform its function in a reliable manner for plants granted a construction permit after
July 26, 1984, and for plants granted a construction permit prior to July 26, 1984, that have
already been designed and built to include this feature.

(5) Each boiling water reactor must have equipment to trip the reactor coolant recirculating pumps
automatically under conditions indicative of an ATWS. This equipment must be designed to
perform its function in a reliable manner.
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(6) Information sufficient to demonstrate to the Commission the adequacy of items in paragraphs
(c)(1) through (c)(5) of this section shall be submitted to the Commission as specified in § 50.4.

50.62(d)

(d) Implementation. For each light-water-cooled nuclear power plant operating license issued
before September 27, 2007, by 180 days after the issuance of the QA guidance for non-safety
related components, each licensee shall develop and submit to the Commission, as specified in §
50.4, a proposed schedule for meeting the requirements of paragraphs (c)(1) through (c)(5) of this
section. Each shall include an explanation of the schedule along with a justification if the schedule
calls for final implementation later than the second refueling outage after July 26, 1984, or the
date of issuance of a license authorizing operation above 5 percent of full power. A final schedule
shall then be mutually agreed upon by the Commission and licensee. For each light-water-cooled
nuclear power plant operating license application submitted after September 27, 2007, the
applicant shall submit information in its final safety analysis report demonstrating how it will
comply with paragraphs (c)(1) through (c)(5) of this section.

50.63

Loss of all alternating current power.

50.63(a)

(a) Requirements.

(1) Each light-water-cooled nuclear power plant licensed to operate under this part, each light-
water-cooled nuclear power plant licensed under subpart C of 10 CFR part 52 after the
Commission makes the finding under § 52.103(g) of this chapter, and each design for a light-
water-cooled nuclear power plant approved under a standard design approval, standard design
certification, and manufacturing license under part 52 of this chapter must be able to withstand for
a specified duration and recover from a station blackout as defined in § 50.2. The specified
station blackout duration shall be based on the following factors:

(i) The redundancy of the onsite emergency ac power sources;
(i) The reliability of the onsite emergency ac power sources;
(iii) The expected frequency of loss of offsite power; and

(iv) The probable time needed to restore offsite power.

(a)(2) The reactor core and associated coolant, control, and protection systems, including station
batteries and any other necessary support systems, must provide sufficient capacity and
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capability to ensure that the core is cooled and appropriate containment integrity is maintained in
the event of a station blackout for the specified duration. The capability for coping with a station
blackout of specified duration shall be determined by an appropriate coping analysis. Licensees
are expected to have the baseline assumptions, analyses, and related information used in their
coping evaluations available for NRC .
50.63(b) (b) Limitation of scope. Paragraph (c) of this section does not apply to those plants licensed to
operate prior to July 21, 1988, if the capability to withstand station blackout was specifically
addressed in the operating license proceeding and was explicitly approved by the NRC.
50.63(c) (c) Implementation.

(1) Information Submittal. For each light-water-cooled nuclear power plant licensed to operate on
or before July 21, 1988, the licensee shall submit the information defined below to the Director of
the Office of Nuclear Reactor Regulation by April 17, 1989. For each light-water-cooled nuclear
power plant licensed to operate after July 21, 1988, but before September 27, 2007, the licensee
shall submit the information defined in this section to the Director of the Office of Nuclear Reactor
Regulation, by 270 days after the date of license issuance. For each light-water-cooled nuclear
power plant operating license application submitted after September 27, 2007, the applicant shall
submit the information defined below in its final safety analysis report.

(i) A proposed station blackout duration to be used in determining compliance with paragraph (a)
of this section, including a justification for the selection based on the four factors identified in
paragraph (a) of this section;

(i) A description of the procedures that will be implemented for station blackout events for the
duration determined in paragraph (c)(1)(i) of this section and for recovery therefrom; and

(iii) A list of modifications to equipment and associated procedures, if any, necessary to meet the
requirements of paragraph (a) of this section, for the specified station blackout duration
determined in paragraph (c)(1)(i) of this section, and a proposed schedule for implementing the
stated modifications.

(2) Alternate ac source: The alternate ac power source(s), as defined in § 50.2, will constitute
acceptable capability to withstand station blackout provided an analysis is performed which
demonstrates that the plant has this capability from onset of the station blackout until the alternate
ac source(s) and required shutdown equipment are started and lined up to operate. The time
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required for startup and alignment of the alternate ac power source(s) and this equipment shall be
demonstrated by test. Alternate ac source(s) serving a multiple unit site where onsite emergency
ac sources are not shared between units must have, as a minimum, the capacity and capability
for coping with a station blackout in any of the units. At sites where onsite emergency ac sources
are shared between units, the alternate ac source(s) must have the capacity and capability as
required to ensure that all units can be brought to and maintained in safe shutdown (non-DBA) as
defined in § 50.2. If the alternate ac source(s) meets the above requirements and can be
demonstrated by test to be available to power the shutdown buses within 10 minutes of the onset
of station blackout, then no coping analysis is required.

(3) Regulatory Assessment. After consideration of the information submitted in accordance with
paragraph (c)(1) of this section, the Director, Office of Nuclear Reactor Regulation, will notify the
licensee of the Director's conclusions regarding the adequacy of the proposed specified station
blackout duration, the proposed equipment modifications and procedures, and the proposed
schedule for implementing the procedures and modifications for compliance with paragraph (a)
this section.

(c)(4) Implementation Schedule: For each light-water-cooled nuclear power plant licensed to
operate on or before June 21, 1988, the licensee shall, within 30 days of the notification provided
in accordance with paragraph (c)(3) of this section, submit to the Director of the Office of Nuclear
Reactor Regulation a schedule commitment for implementing any equipment and associated
procedure modifications necessary to meet the requirements of paragraph (a) of this section. This
submittal must include an explanation of the schedule and a justification if the schedule does not
provide for completion of the modifications within two years of the notification provided in
accordance with paragraph (c)(3) of this section. A final schedule for implementing modifications
necessary to comply with the requirements of paragraph (a) of this section will be established by
the NRC staff in consultation and coordination with the affected licensee.

50.64

Limitations on the use of highly enriched uranium (HEU) in domestic non-power reactors.

No

Exclude, Not
applicable to the
HTGR.

50.65

Requirements for monitoring the effectiveness of maintenance at nuclear power plants.

50.65(a)

(a)(1) Each holder of an operating license for a nuclear power plant under this part and each
holder of a combined license under part 52 of this chapter after the Commission makes the
finding under § 52.103(g) of this chapter, shall monitor the performance or condition of structures,
systems, or components, against licensee-established goals, in a manner sufficient to provide
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reasonable assurance that these structures, systems, and components, as defined in paragraph
(b) of this section, are capable of fulfilling their intended functions. These goals shall be
established commensurate with safety and, where practical, take into account industry wide
operating experience. When the performance or condition of a structure, system, or component
does not meet established goals, appropriate corrective action shall be taken. For a nuclear
power plant for which the licensee has submitted the certifications specified in § 50.82(a)(1) or
52.110(a)(1) of this chapter, as applicable, this section shall only apply to the extent that the
licensee shall monitor the performance or condition of all structures, systems, or components
associated with the storage, control, and maintenance of spent fuel in a safe condition, in a
manner sufficient to provide reasonable assurance that these structures, systems, and
components are capable of fulfilling their intended functions.

(2) Monitoring as specified in paragraph (a)(1) of this section is not required where it has been
demonstrated that the performance or condition of a structure, system, or component is being
effectively controlled through the performance of appropriate preventive maintenance, such that
the structure, system, or component remains capable of performing its intended function.

(3) Performance and condition monitoring activities and associated goals and preventive
maintenance activities shall be evaluated at least every refueling cycle provided the interval
between evaluations does not exceed 24 months. The evaluations shall take into account, where
practical, industry-wide operating experience. Adjustments shall be made where necessary to
ensure that the objective of preventing failures of structures, systems, and components through
maintenance is appropriately balanced against the objective of minimizing unavailability of
structures, systems, and components due to monitoring or preventive maintenance.

(4) Before performing maintenance activities (including but not limited to surveillance, post-
maintenance testing, and corrective and preventive maintenance), the licensee shall assess and
manage the increase in risk that may result from the proposed maintenance activities. The scope
of the assessment may be limited to structures, systems, and components that a risk-informed
evaluation process has shown to be significant to public health and safety.

50.65(b)

(b) The scope of the monitoring program specified in paragraph (a)(1) of this section shall include
safety related and nonsafety-related structures, systems, and components, as follows:

(b)(1) Safety-related structures, systems and components that are relied upon to remain
functional during and following design basis events to ensure the integrity of the reactor coolant
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pressure boundary, the capability to shut down the reactor and maintain it in a safe shutdown
condition, or the capability to prevent or mitigate the consequences of accidents that could result
in potential offsite exposure comparable to the guidelines in Sec. 50.34(a)(1), Sec. 50.67(b)(2), or
Sec. 100.11 of this chapter, as applicable.

(b)(2) Nonsafety related structures, systems, or components:

(i) That are relied upon to mitigate accidents or transients or are used in plant emergency
operating procedures (EOPs); or

(ii) Whose failure could prevent safety-related structures, systems, and components from fulfilling
their safety-related function; or

(iii) Whose failure could cause a reactor scram or actuation of a safety-related system.

50.65(c)

(c) The requirements of this section shall be implemented by each licensee no later than July 10,
1996.

50.66

Requirements for thermal annealing of the reactor pressure vessel.

50.66(a)

(1) For those light water nuclear power reactors where neutron radiation has reduced the fracture
toughness of the reactor vessel materials, a thermal annealing may be applied to the reactor
vessel to recover the fracture toughness of the material. The use of a thermal annealing
treatment is subject to the requirements in this section. A report describing the licensee's plan
for conducting the thermal annealing must be submitted in accordance with § 50.4 at least
three years prior to the date at which the limiting fracture toughness criteria in § 50.61 or
appendix G to part 50 would be exceeded. Within three years of the submittal of the Thermal
Annealing Report and at least thirty days prior to the start of the thermal annealing, the NRC
will review the Thermal Annealing Report and make available the results of its evaluation at
the NRC Web site, http://www.nrc.gov. The licensee may begin the thermal anneal after:

Submitting the Thermal Annealing Report required by paragraph (b) of this section;

The NRC makes available the results of its evaluation of the Thermal Annealing Report at the
NRC Web site, http://www.nrc.gov; and
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The requirements of paragraph (f)(1) of this section have been satisfied.
50.66(b) (b) Thermal Annealing Report. The Thermal Annealing Report must include: a Thermal Annealing

Operating Plan; a Requalification Inspection and Test Program; a Fracture Toughness Recovery
and Reembrittlement Trend Assurance Program; and Identification of Unreviewed Safety
Questions and Technical Specification Changes.

(1) Thermal Annealing Operating Plan.
The thermal annealing operating plan must include:

(i) A detailed description of the pressure vessel and all structures and components that are
expected to experience significant thermal or stress effects during the thermal annealing
operation;

(ii) An evaluation of the effects of mechanical and thermal stresses and temperatures on the
vessel, containment, biological shield, attached piping and appurtenances, and adjacent
equipment and components to demonstrate that operability of the reactor will not be detrimentally
affected. This evaluation must include:

(A) Detailed thermal and structural analyses to establish the time and temperature profile of the
annealing operation. These analyses must include heatup and cooldown rates, and must
demonstrate that localized temperatures, thermal stress gradients, and subsequent residual
stresses will not result in unacceptable dimensional changes or distortions in the vessel, attached
piping and appurtenances, and that the thermal annealing cycle will not result in unacceptable
degradation of the fatigue life of these components.

(B) The effects of localized high temperatures on degradation of the concrete adjacent to the
vessel and changes in thermal and mechanical properties, if any, of the reactor vessel insulation,
and on detrimental effects, if any, on containment and the biological shield. If the design
temperature limitations for the adjacent concrete structure are to be exceeded during the thermal
annealing operation, an acceptable maximum temperature for the concrete must be established
for the annealing operation using appropriate test data.

(iii) The methods, including heat source, instrumentation and procedures proposed for performing
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the thermal annealing. This shall include any special precautions necessary to minimize
occupational exposure, in accordance with the As Low As Reasonably Achievable (ALARA)
principle and the provisions of § 20.1206.

(iv) The proposed thermal annealing operating parameters, including bounding conditions for
temperatures and times, and heatup and cooldown schedules.

(A) The thermal annealing time and temperature parameters selected must be based on
projecting sufficient recovery of fracture toughness, using the procedures of paragraph (e) of this
section, to satisfy the requirements of § 50.60 and § 50.61 for the proposed period of operation
addressed in the application.

(B) The time and temperature parameters evaluated as part of the thermal annealing operating
plan, and supported by the evaluation results of paragraph (b)(1)(ii) of this section, represent the
bounding times and temperatures for the thermal annealing operation. If these bounding
conditions for times and temperatures are violated during the thermal annealing operation, then
the annealing operation is considered not in accordance with the Thermal Annealing Operating
Plan, as required by paragraph (c)(1) of this section, and the licensee must comply with
paragraph (c)(2) of this section.

(2) Requialification Inspection and Test Program. The inspection and test program to requalify the
annealed reactor vessel must include the detailed monitoring, inspections, and tests proposed to
demonstrate that the limitations on temperatures, times and temperature profiles, and stresses
evaluated for the proposed thermal annealing conditions of paragraph (b)(1)(iv) of this section
have not been exceeded, and to determine the thermal annealing time and temperature to be
used in quantifying the fracture toughness recovery. The requalification inspection and test
program must demonstrate that the thermal annealing operation has not degraded the reactor
vessel, attached piping or appurtenances, or the adjacent concrete structures to a degree that
could affect the safe operation of the reactor.

(3) Fracture Toughness Recovery and Reembrittiement Trend Assurance Program. The percent
recovery of RTnpr and Charpy upper-shelf energy due to the thermal annealing treatment must
be determined based on the time and temperature of the actual vessel thermal anneal. The
recovery of RTnpr and Charpy upper-shelf energy provide the basis for establishing the post-
anneal RTnpt and Charpy upper-shelf energy for each vessel material. Changes in the RTypt and
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Charpy upper-shelf energy with subsequent plant operation must be determined using the post-
anneal values of these parameters in conjunction with the projected reembrittlement trend
determined in accordance with paragraph (b)(3)(ii) of this section. Recovery and reembrittlement
evaluations shall include:

(i) Recovery Evaluations. (A) The percent recovery of both RTnpor and Charpy upper-shelf energy
must be determined by one of the procedures described in paragraph (e) of this section, using the
proposed lower bound thermal annealing time and temperature conditions described in the
operating plan.

(B) If the percent recovery is determined from testing surveillance specimens or from testing
materials removed from the reactor vessel, then it shall be demonstrated that the proposed
thermal annealing parameters used in the test program are equal to or bounded by those used in
the vessel annealing operation.

(C) If generic computational methods are used, appropriate justification must be submitted as a
part of the application.

(ii) Reembrittlement Evaluations. (A) The projected post-anneal reembrittlement of RTnpr must be
calculated using the procedures in § 50.61(c), or must be determined using the same basis as
that used for the pre-anneal operating period. The projected change due to post-anneal
reembrittlement for Charpy upper-shelf energy must be determined using the same basis as that
used for the pre-anneal operating period.

(B) The post-anneal reembrittlement trend of both RTnpr and Charpy upper-shelf energy must be
estimated, and must be monitored using a surveillance program defined in the Thermal Annealing
Report and which conforms to the intent of Appendix H of this part, "Reactor Vessel Material
Surveillance Program Requirements."

(4) Identification of Unreviewed Safety Questions and Technical Specification Changes. Any
changes to the facility as described in the updated final safety analysis report constituting
unreviewed safety questions, and any changes to the technical specifications, which are
necessary to either conduct the thermal annealing or operate the nuclear power reactor following
the annealing, must be identified. The section shall demonstrate that the Commission's
requirements continue to be complied with, and that there is reasonable assurance of adequate

Page 48 of 83




Identifier: NGNP-LIC-ETR-PROC-0001 Procedure for Attachment 1
Revision: 1 Performing the Regulatory Gap Applicability Determination Table
Date: 08/16/2010 Analysis
Table A1-2: PART 50--DOMESTIC LICENSING OF PRODUCTION AND UTILIZATION FACILITIES
— o_73
2| YTEEE
8 « £ 9 c 9 u
= |0 B2 e 2
S | 2T BT o
ID Title/Requirement g & 3|2 8|2 & Basis/Comment
protection to the public health and safety following the changes.
50.66( c) ( ¢) Completion or Termination of Thermal Annealing.

(1) If the thermal annealing was completed in accordance with the Thermal Annealing Operating
Plan and the Requalification Inspection and Test Program, the licensee shall so confirm in writing
to the Director, Office of Nuclear Reactor Regulation. The licensee may restart its reactor after the
requirements of paragraph (f)(2) of this section have been met.

(2) If the thermal annealing was completed but the annealing was not performed in accordance
with the Thermal Annealing Operating Plan and the Requalification Inspection and Test Program,
the licensee shall submit a summary of lack of compliance with the Thermal Annealing Operating
Plan and the Requalification Inspection and Test Program and a justification for subsequent
operation to the Director, Office of Nuclear Reactor Regulation. Any changes to the facility as
described in the updated final safety analysis report which are attributable to the noncompliances
and constitute unreviewed safety questions, and any changes to the technical specifications
which are required as a result of the noncompliances, shall also be identified.

(i) If no unreviewed safety questions or changes to technical specifications are identified, the
licensee may restart its reactor after the requirements of paragraph (f)(2) of this section have
been met.

(ii) If any unreviewed safety questions or changes to technical specifications are identified, the
licensee may not restart its reactor until approval is obtained from the Director, Office of Nuclear
Reactor Regulation and the requirements of paragraph (f)(2) of this section have been met.

(3) If the thermal annealing was terminated prior to completion, the licensee shall immediately
notify the NRC of the premature termination of the thermal anneal.

(i) If the partial annealing was otherwise performed in accordance with the Thermal Annealing
Operating Plan and relevant portions of the Requalification Inspection and Test Program, and the
licensee does not elect to take credit for any recovery, the licensee need not submit the Thermal
Annealing Results Report required by paragraph (d) of this section but instead shall confirm in
writing to the Director, Office of Nuclear Reactor Regulation that the partial annealing was
otherwise performed in accordance with the Thermal Annealing Operating Plan and relevant
portions of the Requalification Inspection and Test Program. The licensee may restart its reactor
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after the requirements of paragraph (f)(2) of this section have been met.

(ii) If the partial annealing was otherwise performed in accordance with the Thermal Annealing
Operating Plan and relevant portions of the Requalification Inspection and Test Program, and the
licensee elects to take full or partial credit for the partial annealing, the licensee shall confirm in
writing to the Director, Office of Nuclear Reactor Regulation that the partial annealing was
otherwise performed in compliance with the Thermal Annealing Operating Plan and relevant
portions of the Requalification Inspection and Test Program. The licensee may restart its reactor
after the requirements of paragraph (f)(2) of this section have been met.

(iii) If the partial annealing was not performed in accordance with the Thermal Annealing
Operating Plan and relevant portions of the Requalification Inspection and Test Program, the
licensee shall submit a summary of lack of compliance with the Thermal Annealing Operating
Plan and the Requalification Inspection and Test Program and a justification for subsequent
operation to the Director, Office of Nuclear Reactor Regulation. Any changes to the facility as
described in the updated final safety analysis report which are attributable to the noncompliances
and constitute unreviewed safety questions, and any changes to the technical specifications
which are required as a result of the noncompliances, shall also be identified.

(A) If no unreviewed safety questions or changes to technical specifications are identified, the
licensee may restart its reactor after the requirements of paragraph (f)(2) of this section have
been met.

(B) If any unreviewed safety questions or changes to technical specifications are identified, the
licensee may not restart its reactor until approval is obtained from the Director, Office of Nuclear
Reactor Regulation and the requirements of paragraph (f)(2) of this section have been met.

50.66(d)

(d) Thermal Annealing Results Report. Every licensee that either completes a thermal annealing,
or that terminates an annealing but elects to take full or partial credit for the annealing, shall
provide the following information within three months of completing the thermal anneal, unless an
extension is authorized by the Director, Office of Nuclear Reactor Regulation:

(1) The time and temperature profiles of the actual thermal annealing;

(2) The post-anneal RTnpt and Charpy upper-shelf energy values of the reactor vessel materials
for use in subsequent reactor operation;
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(3) The projected post-anneal reembrittlement trends for both RTnpt and Charpy upper-shelf
energy; and

(4) The projected values of RTprs and Charpy upper-shelf energy at the end of the proposed
period of operation addressed in the Thermal Annealing Report.

50.66(e)

(e) Procedures for Determining the Recovery of Fracture Toughness. The procedures of this
paragraph must be used to determine the percent recovery of RTnpr, R, and percent recovery of
Charpy upper-shelf energy, Ry. In all cases, R; and Ry, may not exceed 100.

(1) For those reactors with surveillance programs which have developed credible surveillance
data as defined in § 50.61, percent recovery due to thermal annealing (R; and R,) must be
evaluated by testing surveillance specimens that have been withdrawn from the surveillance
program and that have been annealed under the same time and temperature conditions as those
given the beltline material.

(2) Alternatively, the percent recovery due to thermal annealing (R and R,) may be determined
from the results of a verification test program employing materials removed from the beltline
region of the reactor vessel® and that have been annealed under the same time and temperature
conditions as those given the beltline material.

(3) Generic computational methods may be used to determine recovery if adequate justification is
provided.

50.66(f)

(f) Public information and participation. (1) Upon receipt of a Thermal Annealing Report, and a
minimum of 30 days before the licensee starts thermal annealing, the Commission shall:

(i) Notify and solicit comments from local and State governments in the vicinity of the site where
the thermal annealing will take place and any Indian Nation or other indigenous people that have
treaty or statutory rights that could be affected by the thermal annealing,

(i) Publish a notice of a public meeting in the FEDERAL REGISTER and in a forum, such as
local newspapers, which is readily accessible to individuals in the vicinity of the site, to solicit
comments from the public, and

(ii) Hold a public meeting on the licensee's Thermal Annealing Report.
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(2) Within 15 days after the NRC's receipt of the licensee submissions required by paragraphs
(c)(1), (c)(2) and (c)(3)(i) through (iii) of this section, the NRC staff shall make available at the
NRC Web site, http://www.nrc.gov, a summary of its inspection of the licensee's thermal
annealing, and the Commission shall hold a public meeting:

(i) For the licensee to explain to NRC and the public the results of the reactor pressure vessel
annealing,

(ii) for the NRC to discuss its inspection of the reactor vessel annealing, and

(iii) for the NRC to receive public comments on the annealing.

(3) Within 45 days of NRC's receipt of the licensee submissions required by paragraphs (c)(1),
(c)(2) and (c)(3)(i) through (iii) of this section, the NRC staff shall complete full documentation of

its inspection of the licensee's annealing process and make available this documentation at the
NRC Web site, http://www.nrc.gov.

50.67

Accident source term.

No

Exclude, Applicable
only to earlier plants.

50.68

Criticality accident requirements.

50.68(a)

(a) Each holder of a construction permit or operating license for a nuclear power reactor issued
under this part or a combined license for a nuclear power reactor issued under Part 52 of this
chapter, shall comply with either 10 CFR 70.24 of this chapter or the requirements in paragraph
(b) of this section.

50.68(b)

(b) Each licensee shall comply with the following requirements in lieu of maintaining a monitoring
system capable of detecting a criticality as described in 10 CFR 70.24:

(1) Plant procedures shall prohibit the handling and storage at any one time of more fuel
assemblies than have been determined to be safely subcritical under the most adverse
moderation conditions feasible by unborated water.

(2) The estimated ratio of neutron production to neutron absorption and leakage (k-effective) of
the fresh fuel in the fresh fuel storage racks shall be calculated assuming the racks are loaded
with fuel of the maximum fuel assembly reactivity and flooded with unborated water and must not
exceed 0.95, at a 95 percent probability, 95 percent confidence level. This evaluation need not be
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performed if administrative controls and/or design features prevent such flooding or if fresh fuel
storage racks are not used.

(3) If optimum moderation of fresh fuel in the fresh fuel storage racks occurs when the racks are
assumed to be loaded with fuel of the maximum fuel assembly reactivity and filled with low-
density hydrogenous fluid, the k-effective corresponding to this optimum moderation must not
exceed 0.98, at a 95 percent probability, 95 percent confidence level. This evaluation need not be
performed if administrative controls and/or design features prevent such moderation or if fresh
fuel storage racks are not used.

(4) If no credit for soluble boron is taken, the k-effective of the spent fuel storage racks loaded
with fuel of the maximum fuel assembly reactivity must not exceed 0.95, at a 95 percent
probability, 95 percent confidence level, if flooded with unborated water. If credit is taken for
soluble boron, the k-effective of the spent fuel storage racks loaded with fuel of the maximum fuel
assembly reactivity must not exceed 0.95, at a 95 percent probability, 95 percent confidence
level, if flooded with borated water, and the k-effective must remain below 1.0 (subcritical), at a 95
percent probability, 95 percent confidence level, if flooded with unborated water.

(5) The quantity of SNM, other than nuclear fuel stored onsite, is less than the quantity necessary
for a critical mass.

(6) Radiation monitors are provided in storage and associated handling areas when fuel is
present to detect excessive radiation levels and to initiate appropriate safety actions.

(7) The maximum nominal U-235 enrichment of the fresh fuel assemblies is limited to five (5.0)
percent by weight.

(8) The FSAR is amended no later than the next update which § 50.71(e) of this part requires,
indicating that the licensee has chosen to comply with § 50.68(b).

50.68( c)

(c) While a spent fuel transportation package approved under Part 71 of this chapter or spent fuel
storage cask approved under Part 72 of this chapter is in the spent fuel pool:

(1) The requirements in § 50.68(b) do not apply to the fuel located within that package or cask;
and
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(2) The requirements in Part 71 or 72 of this chapter, as applicable, and the requirements of the
Certificate of Compliance for that package or cask, apply to the fuel within that package or cask.

Inspections, Records, Reports, Notifications

50.69

Risk-informed categorization and treatment of structures, systems and components for nuclear
power reactors.

50.69(a)

(a)Definitions

Risk-Informed Safety Class (RISC)-1 structures, systems, and components (SSCs) means safety-
related SSCs that perform safety significant functions.

Risk-Informed Safety Class (RISC)-2 structures, systems and components (SSCs) means
nonsafety-related SSCs that perform safety significant functions.

Risk-Informed Safety Class (RISC)-3 structures, systems and components (SSCs) means safety-
related SSCs that perform low safety significant functions.

Risk-Informed Safety Class (RISC)-4 structures, systems and components (SSCs) means
nonsafety-related SSCs that perform low safety significant functions.

Safety significant function means a function whose degradation or loss could result in a significant
adverse effect on defense-in-depth, safety margin, or risk.

50.69(b)

(b) Applicability and scope of risk-informed treatment of SSCs and submittal/approval process. (1)
A holder of a license to operate a light water reactor (LWR) nuclear power plant under this part; a
holder of a renewed LWR license under part 54 of this chapter; an applicant for a construction
permit or operating license under this part; or an applicant for a design approval, a combined
license, or manufacturing license under part 52 of this chapter; may voluntarily comply with the
requirements in this section as an alternative to compliance with the following requirements for
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RISC-3 and RISC-4 SSCs:
(i) 10 CFR part 21.

(i) The portion of 10 CFR 50.46a(b) that imposes requirements to conform to Appendix B to 10
CFR part 50.

(iii) 10 CFR 50.49.

(iv) 10 CFR 50.55(e).

(v) The inservice testing requirements in 10 CFR 50.55a(f); the inservice inspection, and repair
and replacement (with the exception of fracture toughness), requirements for ASME Class 2 and
Class 3 SSCs in 10 CFR 50.55a(g); and the electrical component quality and qualification
requirements in Section 4.3 and 4.4 of IEEE 279, and Sections 5.3 and 5.4 of IEEE 603-1991, as
incorporated by reference in 10 CFR 50.55a(h).

(vi) 10 CFR 50.65, except for paragraph (a)(4).

(vii) 10 CFR 50.72.

(viii) 10 CFR 50.73.

(ix) Appendix B to 10 CFR part 50.

(x) The Type B and Type C leakage testing requirements in both Options A and B of Appendix J
to 10 CFR part 50, for penetrations and valves meeting the following criteria:

(A) Containment penetrations that are either 1-inch nominal size or less, or continuously
pressurized.

(B) Containment isolation valves that meet one or more of the following criteria:

(1) The valve is required to be open under accident conditions to prevent or mitigate core damage
events;
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(2) The valve is normally closed and in a physically closed, water- filled system;

(3) The valve is in a physically closed system whose piping pressure rating exceeds the
containment design pressure rating and is not connected to the reactor coolant pressure
boundary; or

(4) The valve is 1-inch nominal size or less.

(xi) Appendix A to part 100, Sections Vi(a)(1) and Vl(a)(2), to the extent that these regulations
require qualification testing and specific engineering methods to demonstrate that SSCs are
designed to withstand the Safe Shutdown Earthquake and Operating Basis Earthquake.

(2) A licensee voluntarily choosing to implement this section shall submit an application for
license amendment under § 50.90 that contains the following information:

(i) A description of the process for categorization of RISC-1, RISC-2, RISC-3 and RISC-4 SSCs.

(ii) A description of the measures taken to assure that the quality and level of detail of the
systematic processes that evaluate the plant for internal and external events during normal
operation, low power, and shutdown (including the plant-specific probabilistic risk assessment
(PRA), margins-type approaches, or other systematic evaluation techniques used to evaluate
severe accident vulnerabilities) are adequate for the categorization of SSCs.

(iii) Results of the PRA review process conducted to meet § 50.69(c)(1)(i).

(iv) A description of, and basis for acceptability of, the evaluations to be conducted to satisfy §
50.69(c)(1)(iv). The evaluations must include the effects of common cause interaction
susceptibility, and the potential impacts from known degradation mechanisms for both active and
passive functions, and address internally and externally initiated events and plant operating
modes (e.g., full power and shutdown conditions).

(3) The Commission will approve a licensee's implementation of this section if it determines that
the process for categorization of RISC-1, RISC-2, RISC-3, and RISC-4 SSCs satisfies the
requirements of § 50.69(c) by issuing a license amendment approving the licensee's use of this
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section.
(4) An applicant choosing to implement this section shall include the information in § 50.69(b)(2)
as part of application. The Commission will approve an applicant's implementation of this section
if it determines that the process for categorization of RISC-1, RISC-2, RISC-3, and RISC-4 SSCs
satisfies the requirements of § 50.69(c).
50.69( c) (c) SSC Categorization Process. (1) SSCs must be categorized as RISC-1, RISC-2, RISC-3, or

RISC-4 SSCs using a categorization process that determines if an SSC performs one or more
safety significant functions and identifies those functions. The process must:

(i) Consider results and insights from the plant-specific PRA. This PRA must at a minimum model
severe accident scenarios resulting from internal initiating events occurring at full power
operation. The PRA must be of sufficient quality and level of detail to support the categorization
process, and must be subjected to a peer review process assessed against a standard or set of
acceptance criteria that is endorsed by the NRC.

(ii) Determine SSC functional importance using an integrated, systematic process for addressing
initiating events (internal and external), SSCs, and plant operating modes, including those not
modeled in the plant-specific PRA. The functions to be identified and considered include design
bases functions and functions credited for mitigation and prevention of severe accidents. All
aspects of the integrated, systematic process used to characterize SSC importance must
reasonably reflect the current plant configuration and operating practices, and applicable plant
and industry operational experience.

(iii) Maintain defense-in-depth.
(iv) Include evaluations that provide reasonable confidence that for SSCs categorized as RISC-3,
sufficient safety margins are maintained and that any potential increases in core damage

frequency (CDF) and large early release frequency (LERF) resulting from changes in treatment
permitted by implementation of § 50.69(b)(1) and (d)(2) are small.

(v) Be performed for entire systems and structures, not for selected components within a system
or structure.

(2) The SSCs must be categorized by an Integrated Decision-Making Panel (IDP) staffed with
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expert, plant-knowledgeable members whose expertise includes, at a minimum, PRA, safety
analysis, plant operation, design engineering, and system engineering.

50.69(d)

(d) Alternative treatment requirements.--(1) RISC-1 and RISC 2 SSCs. The licensee or applicant
shall ensure that RISC-1 and RISC-2 SSCs perform their functions consistent with the
categorization process assumptions by evaluating treatment being applied to these SSCs to
ensure that it supports the key assumptions in the categorization process that relate to their
assumed performance.

(2) RISC-3 SSCs. The licensee or applicant shall ensure, with reasonable confidence, that RISC-
3 SSCs remain capable of performing their safety-related functions under design basis conditions,
including seismic conditions and environmental conditions and effects throughout their service
life. The treatment of RISC-3 SSCs must be consistent with the categorization process.
Inspection and testing, and corrective action shall be provided for RISC-3 SSCs.

(i) Inspection and testing. Periodic inspection and testing activities must be conducted to
determine that RISC-3 SSCs will remain capable of performing their safety-related functions
under design basis conditions; and

(i) Corrective action. Conditions that would prevent a RISC-3 SSC from performing its safety-
related functions under design basis conditions must be corrected in a timely manner. For
significant conditions adverse to quality, measures must be taken to provide reasonable
confidence that the cause of the condition is determined and corrective action taken to preclude
repetition.

50.69(e)

(e) Feedback and process adjustment.--(1) RISC-1, RISC-2, RISC-3 and RISC-4 SSCs. The
licensee shall review changes to the plant, operational practices, applicable plant and industry
operational experience, and, as appropriate, update the PRA and SSC categorization and
treatment processes. The licensee shall perform this review in a timely manner but no longer than
once every two refueling outages.

(2) RISC-1 and RISC-2 SSCs. The licensee shall monitor the performance of RISC-1 and RISC-2
SSCs. The licensee shall make adjustments as necessary to either the categorization or
treatment processes so that the categorization process and results are maintained valid.

(3) RISC-3 SSCs. The licensee shall consider data collected in § 50.69(d)(2)(i) for RISC-3 SSCs
to determine if there are any adverse changes in performance such that the SSC unreliability
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values approach or exceed the values used in the evaluations conducted to satisfy §
50.69(c)(1)(iv). The licensee shall make adjustments as necessary to the categorization or
treatment processes so that the categorization process and results are maintained valid.

50.69(f)

(f) Program documentation, change control and records. (1) The licensee or applicant shall
document the basis for its categorization of any SSC under paragraph (c) of this section before
removing any requirements under § 50.69(b)(1) for those SSCs.

(2) Following implementation of this section, licensees and applicants shall update their final
safety analysis report (FSAR) to reflect which systems have been categorized, in accordance with
§ 50.71(e).

(3) When a licensee first implements this section for a SSC, changes to the FSAR for the
implementation of the changes in accordance with § 50.69(d) need not include a supporting §
50.59 evaluation of the changes directly related to implementation. Thereafter, changes to the
programs and procedures for implementation of § 50.69(d), as described in the FSAR, may be
made if the requirements of this section and § 50.59 continue to be met.

(4) When a licensee first implements this section for a SSC, changes to the quality assurance
plan for the implementation of the changes in accordance with § 50.69(d) need not include a
supporting § 50.54(a) review of the changes directly related to implementation. Thereafter,
changes to the programs and procedures for implementation of § 50.69(d), as described in the
quality assurance plan may be made if the requirements of this section and § 50.54(a) continue to
be met.

50.69(g)

(9) Reporting. The licensee shall submit a licensee event report under § 50.73(b) for any event or
condition that prevented, or would have prevented, a RISC-1 or RISC-2 SSC from performing a
safety significant function.

50.70

Inspections.

Exclude
Administrative

50.71

Maintenance of records, making of reports.

50.71(a)

(a) Each licensee, including each holder of a construction permit or early site permit, shall
maintain all records and make all reports, in connection with the activity, as may be required by
the conditions of the license or permit or by the regulations, and orders of the Commission in
effectuating the purposes of the Act, including Section 105 of the Act, and the Energy
Reorganization Act of 1974, as amended. Reports must be submitted in accordance with § 50.4
or 10 CFR 52.3, as applicable.
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50.71(b)

(b) With respect to any production or utilization facility of a type described in § 50.21(b) or 50.22,
or a testing facility, each licensee and each holder of a construction permit shall submit its annual
financial report, including the certified financial statements, to the Commission, as specified in §
50.4, upon issuance of the report. However, licensees and holders of a construction permit who
submit a Form 10-Q with the Securities and Exchange Commission or a Form 1 with the Federal
Energy Regulatory Commission, need not submit the annual financial report or the certified
financial statement under this paragraph.

50.71( c)

(c) Records that are required by the regulations in this part or part 52 of this chapter, by license
condition, or by

technical specifications must be retained for the period specified by the appropriate regulation,
license condition, or technical specification. If a retention period is not otherwise specified, these
records must be retained until the Commission terminates the facility license or, in the case of an
early site permit, until the permit expires.

50.71(d)

(d)(1) Records which must be maintained under this part or part 52 of this chapter may be the
original or a reproduced copy or microform if the reproduced copy or microform is duly
authenticated by authorized personnel and the microform is capable of producing a clear and
legible copy after storage for the period specified by Commission regulations. The record may
also be stored in electronic media with the capability of producing legible, accurate, and complete
records during the required retention period. Records such as letters, drawings, and
specifications, must include all pertinent information such as stamps, initials, and signatures. The
licensee shall maintain adequate safeguards against tampering with, and loss of records.

(2) If there is a conflict between the Commission's regulations in this part, license condition, or
technical specification, or other written Commission approval or authorization pertaining to the
retention period for the same type of record, the retention period specified in the regulations in
this part for such records shall apply unless the Commission, pursuant to § 50.12 of this part, has
granted a specific exemption from the record retention requirements specified in the regulations in
this part.

50.71(e)

(e) Each person licensed to operate a nuclear power reactor under the provisions of § 50.21 or §
50.22, and each applicant for a combined license under part 52 of this chapter, shall update
periodically, as provided in paragraphs (e) (3) and (4) of this section, the final safety analysis
report (FSAR) originally submitted as part of the application for the license, to assure that the
information included in the report contains the latest information developed. This submittal shall
contain all the changes necessary to reflect information and analyses submitted to the
Commission by the applicant or licensee or prepared by the applicant or licensee pursuant to
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Commission requirement since the submittal of the original FSAR, or as appropriate, the last
update to the FSAR under this section. The submittal shall include the

effects ' of all changes made in the facility or procedures as described in the FSAR; all safety
analyses and evaluations performed by the applicant or licensee either in support of approved
license amendments or in support of conclusions that changes did not require a license
amendment in accordance with § 50.59(c)(2) or, in the case of a license that references a
certified design, in accordance with § 52.98(c) of this chapter; and all analyses of new safety
issues performed by or on behalf of the applicant or licensee at Commission request. The
updated information shall be

appropriately located within the update to the FSAR.

(1) The licensee shall submit revisions containing updated information to the Commission, as
specified in § 50.4, on a replacement-page basis that is accompanied by a list which identifies the
current pages of the FSAR following page replacement.

(2) The submittal shall include (i) a certification by a duly authorized officer of the licensee that
either the information accurately presents changes made since the previous submittal, necessary
to reflect information and analyses submitted to the Commission or prepared pursuant to
Commission requirement, or that no such changes were made; and (ii) an identification of
changes made under the provisions of § 50.59 but not previously submitted to the Commission.

(3)(i) A revision of the original FSAR containing those original pages that are still applicable plus
new replacement pages shall be filed within 24 months of either July 22, 1980, or the date of
issuance of the operating license, whichever is later, and shall bring the FSAR up to date as of a
maximum of 6 months prior to the date of filing the revision.

(i) Not less than 15 days before § 50.71(e) becomes effective, the Director of the Office of
Nuclear Reactor Regulation shall notify by letter the licensees of those nuclear power plants
initially subject to the NRC's systematic evaluation program that they need not comply with the
provisions of this section while the program is being conducted at their plant. The Director of the
Office of Nuclear Reactor Regulation will notify by letter the licensee of each nuclear power plant
being evaluated when the systematic evaluation program has been completed. Within 24 months
after receipt of this notification, the licensee shall file a complete FSAR which is up to date as of a
maximum of 6 months prior to the date of filing the revision.
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(iii) During the period from the docketing of an application for a combined license under subpart C
of part 52 of this chapter until the Commission makes the finding under § 52.103(g) of this
chapter, the update to the FSAR must be submitted annually.

(4) Subsequent revisions must be filed annually or 6 months after each refueling outage provided
the interval between successive updates does not exceed 24 months. The revisions must reflect
all changes up to a maximum of 6 months prior to the date of filling. For nuclear power reactor
facilities that have submitted the certifications required by § 50.82(a)(1), subsequent revisions
must be filed every 24 months.

(5) Each replacement page shall include both a change indicator for the area changed, e.g., a
bold line vertically drawn in the margin adjacent to the portion actually changed, and a page
change identification (date of change or change number or both).

(6) The updated FSAR shall be retained by the licensee until the Commission terminates their
license.

50.71(f)

(f) Each person licensed to manufacture a nuclear power reactor under subpart F of 10 CFR part
52 shall update the FSAR originally submitted as part of the application to reflect any modification
to the design that is approved by the Commission under § 52.171 of this chapter, and any new
analyses of the design performed by or on behalf of the licensee at the NRC's request. This
submittal shall contain all the changes necessary to reflect information and analyses submitted to
the Commission by the licensee or prepared by the licensee with respect to the modification
approved under § 52.171 of this chapter or the analyses requested by the Commission under §
52.171 of this chapter. The updated information shall be appropriately located within the update to
the FSAR.

50.71(g)

(9) The provisions of this section apply to nuclear power reactor licensees that have submitted the
certification of permanent cessation of operations required under §§ 50.82(a)(1)(i) or 52.110(a)(1)
of this chapter. The provisions of paragraphs (a), (c), and (d) of this section also apply to non-
power reactor licensees that are no longer authorized to operate.

50.71(h)

(h)(1) No later than the scheduled date for initial loading of fuel, each holder of a combined
license under subpart C of 10 CFR part 52 shall develop a level 1 and a level 2 probabilistic risk
assessment (PRA). The PRA must cover those initiating events and modes for which NRC-
endorsed consensus standards on PRA exist one year prior to the scheduled date for initial
loading of fuel.
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(2) Each holder of a combined license shall maintain and upgrade the PRA required by paragraph
(h)(1) of this section. The upgraded PRA must cover initiating events and modes of operation
contained in NRC-endorsed consensus standards on PRA in effect one year prior to each
required upgrade. The PRA must be upgraded every four years until

the permanent cessation of operations under § 52.110(a) of this chapter.

(3) Each holder of a combined license shall, no later than the date on which the licensee submits
an application for a renewed license, upgrade the PRA required by paragraph (h)(1) of this
section to cover all modes and all initiating events.

50.72

Immediate notification requirements for operating nuclear power reactors.

50.72(a)

(a) Reportable events. (1) The holder of an operating license under this part or a combined
license under part 52 of this chapter (after the Commission has made the finding under §
52.103(g) of this chapter) for a nuclear power plant (licensee) shall submit a Licensee Event
Report (LER) for any event of the type described in this paragraph within 60 days after the
discovery of the event. In the case of an invalid actuation reported under § 50.73(a)(2)(iv), other
than actuation of the reactor protection system (RPS) when the reactor is critical, the licensee
may, at its option, provide a telephone notification to the NRC Operations Center within 60 days
after discovery of the event instead of submitting a written LER. Unless otherwise specified in this
section, the licensee shall report an event if it occurred within 3 years of the date of discovery
regardless of the plant mode or power level, and regardless of the significance of the structure,
system, or component that initiated the event.

(2) The licensee shall report:

(i)(A) The completion of any nuclear plant shutdown required by the plant's Technical
Specifications.

(B) Any operation or condition which was prohibited by the plant's Technical Specifications except
when:

(1) The Technical Specification is administrative in nature;
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(2) The event consisted solely of a case of a late surveillance test where the oversight was
corrected, the test was performed, and the equipment was found to be capable of performing its
specified safety functions; or

(3) The Technical Specification was revised prior to discovery of the event such that the operation
or condition was no longer prohibited at the time of discovery of the event.

(C) Any deviation from the plant's Technical Specifications authorized pursuant to Sec. 50.54(x)
of this part.

(i) Any event or condition that resulted in:

(A) The condition of the nuclear power plant, including its principal safety barriers, being seriously
degraded; or

(B) The nuclear power plant being in an unanalyzed condition that significantly degraded plant
safety.

(iii) Any natural phenomenon or other external condition that posed an actual threat to the safety
of the nuclear power plant or significantly hampered site personnel in the performance of duties
necessary for the safe operation of the nuclear power plant.

(iv)(A) Any event or condition that resulted in manual or automatic actuation of any of the systems
listed in paragraph (a)(2)(iv)(B) of this section, except when:

(1) The actuation resulted from and was part of a pre-planned sequence during testing or reactor
operation; or

(2) The actuation was invalid and;
(i) Occurred while the system was properly removed from service; or
(i) Occurred after the safety function had been already completed.

(B) The systems to which the requirements of paragraph (a)(2)(iv)(A) of this section apply are:
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(1) Reactor protection system (RPS) including: reactor scram or reactor trip.

(2) General containment isolation signals affecting containment isolation valves in more than one
system or multiple main steam isolation valves (MSIVs).

(3) Emergency core cooling systems (ECCS) for pressurized water reactors (PWRs) including:
high-head, intermediate-head, and low-head injection systems and the low pressure injection
function of residual (decay) heat removal systems.

(4) ECCS for boiling water reactors (BWRs) including: high-pressure and low-pressure core spray
systems; high-pressure coolant injection system; low pressure injection function of the residual
heat removal system.

(5) BWR reactor core isolation cooling system; isolation condenser system; and feedwater
coolant injection system.

(6) PWR auxiliary or emergency feedwater system.

(7) Containment heat removal and depressurization systems, including containment spray and
fan cooler systems.

(8) Emergency ac electrical power systems, including: emergency diesel generators (EDGs);
hydroelectric facilities used in lieu of EDGs at the Oconee Station; and BWR dedicated Division 3

EDGs.

(9) Emergency service water systems that do not normally run and that serve as ultimate heat
sinks.

(v) Any event or condition that could have prevented the fulfillment of the safety function of
structures or systems that are needed to:

(A) Shut down the reactor and maintain it in a safe shutdown condition;

(B) Remove residual heat;
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(C) Control the release of radioactive material; or
(D) Mitigate the consequences of an accident.

(vi) Events covered in paragraph (a)(2)(v) of this section may include one or more procedural
errors, equipment failures, and/or discovery of design, analysis, fabrication, construction, and/or
procedural inadequacies. However, individual component failures need not be reported pursuant
to paragraph (a)(2)(v) of this section if redundant equipment in the same system was operable
and available to perform the required safety function.

(vii) Any event where a single cause or condition caused at least one independent train or
channel to become inoperable in multiple systems or two independent trains or channels to
become inoperable in a single system designed to:

(A) Shut down the reactor and maintain it in a safe shutdown condition;

(B) Remove residual heat;

(C) Control the release of radioactive material; or

(D) Mitigate the consequences of an accident.

(viii)(A) Any airborne radioactive release that, when averaged over a time period of 1 hour,
resulted in airborne radionuclide concentrations in an unrestricted area that exceeded 20 times
the applicable concentration limits specified in appendix B to part 20, table 2, column 1.

(B) Any liquid effluent release that, when averaged over a time period of 1 hour, exceeds 20 times
the applicable concentrations specified in appendix B to part 20, table 2, column 2, at the point of
entry into the receiving waters (i.e., unrestricted area) for all radionuclides except tritium and

dissolved noble gases.

(ix)(A) Any event or condition that as a result of a single cause could have prevented the
fulfillment of a safety function for two or more trains or channels in different systems that are
needed to:
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(1) Shut down the reactor and maintain it in a safe shutdown condition;
(2) Remove residual heat;
(3) Control the release of radioactive material; or
(4) Mitigate the consequences of an accident.
(B) Events covered in paragraph (a)(2)(ix)(A) of this section may include cases of procedural
error, equipment failure, and/or discovery of a design, analysis, fabrication, construction, and/or
procedural inadequacy. However, licensees are not required to report an event pursuant to
paragraph (a)(2)(ix)(A) of this section if the event results from:
(1) A shared dependency among trains or channels that is a natural or expected consequence of
the approved plant design; or
(2) Normal and expected wear or degradation.
(x) Any event that posed an actual threat to the safety of the nuclear power plant or significantly
hampered site personnel in the performance of duties necessary for the safe operation of the
nuclear power plant including fires, toxic gas releases, or radioactive releases.
50.72(b) (b) Contents. The Licensee Event Report shall contain:

(1) A brief abstract describing the major occurrences during the event, including all component or
system failures that contributed to the event and significant corrective action taken or planned to
prevent recurrence.

(2)(i) A clear, specific, narrative description of what occurred so that knowledgeable readers
conversant with the design of commercial nuclear power plants, but not familiar with the details of
a particular plant, can understand the complete event.

(ii) The narrative description must include the following specific information as appropriate for the
particular event:
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(A) Plant operating conditions before the event.

(B) Status of structures, components, or systems that were inoperable at the start of the event
and that contributed to the event.

(C) Dates and approximate times of occurrences.
(D) The cause of each component or system failure or personnel error, if known.
(E) The failure mode, mechanism, and effect of each failed component, if known.

(F) The Energy Industry Identification System component function identifier and system name of
each component or system referred to in the LER.

(1) The Energy Industry Identification System is defined in: IEEE Std 803-1983 (May 16, 1983)
Recommended Practice for Unique Identification in Power Plants and Related Facilities--
Principles and Definitions.

(2) IEEE Std 803-1983 has been approved for incorporation by reference by the Director of the
Federal Register in accordance with 5 U.S.C. 552(a) and 1 CFR part 51.

(3) A notice of any changes made to the material incorporated by reference will be published in
the Federal Register. Copies may be obtained from the Institute of Electrical and Electronics
Engineers, 445 Hoes Lane, P.O. Box 1331, Piscataway, NJ 08855-1331. IEEE Std 803-1983 is
available for inspection at the NRC's Technical Library, which is located in the Two White Flint
North Building, 11545 Rockville Pike, Rockville, Maryland 20852-2738; or at the National Archives
and Records Administration (NARA). For information on the availability of this material at NARA,
call 202-741-6030, or go to:

http://www.archives.gov/federal_register/code_of federal_regulations/ibr_locations.html.

(G) For failures of components with multiple functions, include a list of systems or secondary
functions that were also affected.

(H) For failure that rendered a train of a safety system inoperable, an estimate of the elapsed time
from the discovery of the failure until the train was returned to service.

Page 68 of 83




Identifier:
Revision:
Date:

NGNP-LIC-ETR-PROC-0001 Procedure for
1 Performing the Regulatory Gap

08/16/2010 Analysis

Attachment 1

Applicability Determination Table

Table A1-2: PART 50--DOMESTIC LICENSING OF PRODUCTION AND UTILIZATION FACILITIES

Title/Requirement

Applicable

Reg or

Guidance

Additional

Reg Needed

Design Info
Additional

Basis/Comment

(I) The method of discovery of each component or system failure or procedural error.

(J) For each human performance related root cause, the licensee shall discuss the cause(s) and
circumstances.

(K) Automatically and manually initiated safety system responses.

(L) The manufacturer and model number (or other identification) of each component that failed
during the event.

(3) An assessment of the safety consequences and implications of the event. This assessment
must include:

(i) The availability of systems or components that could have performed the same function as the
components and systems that failed during the event, and

(i) For events that occurred when the reactor was shutdown, the availability of systems or
components that are needed to shutdown the reactor and maintain safe shutdown conditions,
remove residual heat, control the release of radioactive material, or mitigate the consequences of
an accident.

(4) A description of any corrective actions planned as a result of the event, including those to
reduce the probability of similar events occurring in the future.

(5) Reference to any previous similar events at the same plant that are known to the licensee.
(6) The name and telephone number of a person within the licensee's organization who is

knowledgeable about the event and can provide additional information concerning the event and
the plant's characteristics.

50.72( c)

(c) Supplemental information. The Commission may require the licensee to submit specific
additional information beyond that required by paragraph (b) of this section if the Commission
finds that supplemental material is necessary for complete understanding of an unusually
complex or significant event. These requests for supplemental information will be made in writing
and the licensee shall submit, as specified in § 50.4, the requested information as a supplement
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to the initial LER.
50.72(d) (d) Submission of reports. Licensee Event Reports must be prepared on Form NRC 366 and
submitted to the U.S. Nuclear Regulatory Commission, as specified in § 50.4.
50.72(e) (e) Report legibility. The reports and copies that licensees are required to submit to the
Commission under the provisions of this section must be of sufficient quality to permit legible
reproduction and micrographic processing.
50.72(f) (f) [Reserved]
50.72(g) (9) Reportable occurrences. The requirements contained in this section replace all existing
requirements for licensees to report "Reportable Occurrences" as defined in individual plant
Technical Specifications.
50.73 License event report system.
50.73(a) (a) Reportable events. (1) The holder of an operating license under this part or a combined

license under part 52 of this chapter (after the Commission has made the finding under §
52.103(g) of this chapter) for a nuclear power plant (licensee) shall submit a Licensee Event
Report (LER) for any event of the type described in this paragraph within 60 days after the
discovery of the event. In the case of an invalid actuation reported under § 50.73(a)(2)(iv), other
than actuation of the reactor protection system (RPS) when the reactor is critical, the licensee
may, at its option, provide a telephone notification to the NRC Operations Center within 60 days
after discovery of the event instead of submitting a written LER. Unless otherwise specified in this
section, the licensee shall report an event if it occurred within 3 years of the date of discovery
regardless of the plant mode or power level, and regardless of the significance of the structure,
system, or component that initiated the event.

(2) The licensee shall report:

(i)(A) The completion of any nuclear plant shutdown required by the plant's Technical
Specifications.

(B) Any operation or condition which was prohibited by the plant's Technical Specifications except
when:

(1) The Technical Specification is administrative in nature;

(2) The event consisted solely of a case of a late surveillance test where the oversight was
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corrected, the test was performed, and the equipment was found to be capable of performing its
specified safety functions; or

(3) The Technical Specification was revised prior to discovery of the event such that the operation
or condition was no longer prohibited at the time of discovery of the event.

(C) Any deviation from the plant's Technical Specifications authorized pursuant to Sec. 50.54(x)
of this part.

(ii) Any event or condition that resulted in:

(A) The condition of the nuclear power plant, including its principal safety barriers, being seriously
degraded; or

(B) The nuclear power plant being in an unanalyzed condition that significantly degraded plant
safety.

(iii) Any natural phenomenon or other external condition that posed an actual threat to the safety
of the nuclear power plant or significantly hampered site personnel in the performance of duties
necessary for the safe operation of the nuclear power plant.

(iv)(A) Any event or condition that resulted in manual or automatic actuation of any of the systems
listed in paragraph (a)(2)(iv)(B) of this section, except when:

(1) The actuation resulted from and was part of a pre-planned sequence during testing or reactor
operation; or

(2) The actuation was invalid and;
(i) Occurred while the system was properly removed from service; or
(i) Occurred after the safety function had been already completed.

(B) The systems to which the requirements of paragraph (a)(2)(iv)(A) of this section apply are:
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(1) Reactor protection system (RPS) including: reactor scram or reactor trip.

(2) General containment isolation signals affecting containment isolation valves in more than one
system or multiple main steam isolation valves (MSIVs).

(3) Emergency core cooling systems (ECCS) for pressurized water reactors (PWRs) including:
high-head, intermediate-head, and low-head injection systems and the low pressure injection
function of residual (decay) heat removal systems.

(4) ECCS for boiling water reactors (BWRs) including: high-pressure and low-pressure core spray
systems; high-pressure coolant injection system; low pressure injection function of the residual
heat removal system.

(5) BWR reactor core isolation cooling system; isolation condenser system; and feedwater
coolant injection system.

(6) PWR auxiliary or emergency feedwater system.

(7) Containment heat removal and depressurization systems, including containment spray and
fan cooler systems.

(8) Emergency ac electrical power systems, including: emergency diesel generators (EDGs);
hydroelectric facilities used in lieu of EDGs at the Oconee Station; and BWR dedicated Division 3

EDGs.

(9) Emergency service water systems that do not normally run and that serve as ultimate heat
sinks.

(v) Any event or condition that could have prevented the fulfillment of the safety function of
structures or systems that are needed to:

(A) Shut down the reactor and maintain it in a safe shutdown condition;

(B) Remove residual heat;

Page 72 of 83




Identifier: NGNP-LIC-ETR-PROC-0001 Procedure for Attachment 1
Revision: 1 Performing the Regulatory Gap Applicability Determination Table
Date: 08/16/2010 Analysis
Table A1-2: PART 50--DOMESTIC LICENSING OF PRODUCTION AND UTILIZATION FACILITIES
— o_73
2| oTEES
8 « £ 9 c 9 u
= |0 B2 e 2
S | 2T BT o
ID Title/Requirement g & 3|2 8|2 & Basis/Comment

(C) Control the release of radioactive material; or
(D) Mitigate the consequences of an accident.

(vi) Events covered in paragraph (a)(2)(v) of this section may include one or more procedural
errors, equipment failures, and/or discovery of design, analysis, fabrication, construction, and/or
procedural inadequacies. However, individual component failures need not be reported pursuant
to paragraph (a)(2)(v) of this section if redundant equipment in the same system was operable
and available to perform the required safety function.

(vii) Any event where a single cause or condition caused at least one independent train or
channel to become inoperable in multiple systems or two independent trains or channels to
become inoperable in a single system designed to:

(A) Shut down the reactor and maintain it in a safe shutdown condition;

(B) Remove residual heat;

(C) Control the release of radioactive material; or

(D) Mitigate the consequences of an accident.

(viii)(A) Any airborne radioactive release that, when averaged over a time period of 1 hour,
resulted in airborne radionuclide concentrations in an unrestricted area that exceeded 20 times
the applicable concentration limits specified in appendix B to part 20, table 2, column 1.

(B) Any liquid effluent release that, when averaged over a time period of 1 hour, exceeds 20 times
the applicable concentrations specified in appendix B to part 20, table 2, column 2, at the point of
entry into the receiving waters (i.e., unrestricted area) for all radionuclides except tritium and

dissolved noble gases.

(ix)(A) Any event or condition that as a result of a single cause could have prevented the
fulfillment of a safety function for two or more trains or channels in different systems that are
needed to:
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(1) Shut down the reactor and maintain it in a safe shutdown condition;

(2) Remove residual heat;

(3) Control the release of radioactive material; or

(4) Mitigate the consequences of an accident.

(B) Events covered in paragraph (a)(2)(ix)(A) of this section may include cases of procedural
error, equipment failure, and/or discovery of a design, analysis, fabrication, construction, and/or
procedural inadequacy. However, licensees are not required to report an event pursuant to

paragraph (a)(2)(ix)(A) of this section if the event results from:

(1) A shared dependency among trains or channels that is a natural or expected consequence of
the approved plant design; or

(2) Normal and expected wear or degradation.
(x) Any event that posed an actual threat to the safety of the nuclear power plant or significantly

hampered site personnel in the performance of duties necessary for the safe operation of the
nuclear power plant including fires, toxic gas releases, or radioactive releases.

50.73(b)

(b) Contents. The Licensee Event Report shall contain:

(1) A brief abstract describing the major occurrences during the event, including all component or
system failures that contributed to the event and significant corrective action taken or planned to
prevent recurrence.

(2)(i) A clear, specific, narrative description of what occurred so that knowledgeable readers
conversant with the design of commercial nuclear power plants, but not familiar with the details of
a particular plant, can understand the complete event.

(i) The narrative description must include the following specific information as appropriate for the
particular event:

(A) Plant operating conditions before the event.
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(B) Status of structures, components, or systems that were inoperable at the start of the event
and that contributed to the event.

(C) Dates and approximate times of occurrences.
(D) The cause of each component or system failure or personnel error, if known.
(E) The failure mode, mechanism, and effect of each failed component, if known.

(F) The Energy Industry Identification System component function identifier and system name of
each component or system referred to in the LER.

(1) The Energy Industry Identification System is defined in: IEEE Std 803-1983 (May 16, 1983)
Recommended Practice for Unique Identification in Power Plants and Related Facilities--
Principles and Definitions.

(2) IEEE Std 803-1983 has been approved for incorporation by reference by the Director of the
Federal Register in accordance with 5 U.S.C. 552(a) and 1 CFR part 51.

(3) A notice of any changes made to the material incorporated by reference will be published in
the Federal Register. Copies may be obtained from the Institute of Electrical and Electronics
Engineers, 445 Hoes Lane, P.O. Box 1331, Piscataway, NJ 08855-1331. IEEE Std 803-1983 is
available for inspection at the NRC's Technical Library, which is located in the Two White Flint
North Building, 11545 Rockville Pike, Rockville, Maryland 20852-2738; or at the National Archives
and Records Administration (NARA). For information on the availability of this material at NARA,
call 202-741-6030, or go to:

http://www.archives.gov/federal_register/code_of federal_regulations/ibr_locations.html.

(G) For failures of components with multiple functions, include a list of systems or secondary
functions that were also affected.

(H) For failure that rendered a train of a safety system inoperable, an estimate of the elapsed time
from the discovery of the failure until the train was returned to service.
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(I) The method of discovery of each component or system failure or procedural error.

(J) For each human performance related root cause, the licensee shall discuss the cause(s) and
circumstances.

(K) Automatically and manually initiated safety system responses.

(L) The manufacturer and model number (or other identification) of each component that failed
during the event.

(3) An assessment of the safety consequences and implications of the event. This assessment
must include:

(i) The availability of systems or components that could have performed the same function as the
components and systems that failed during the event, and

(i) For events that occurred when the reactor was shutdown, the availability of systems or
components that are needed to shutdown the reactor and maintain safe shutdown conditions,
remove residual heat, control the release of radioactive material, or mitigate the consequences of
an accident.

(4) A description of any corrective actions planned as a result of the event, including those to
reduce the probability of similar events occurring in the future.

(5) Reference to any previous similar events at the same plant that are known to the licensee.
(6) The name and telephone number of a person within the licensee's organization who is

knowledgeable about the event and can provide additional information concerning the event and
the plant's characteristics.

50.73( c)

(c) Supplemental information. The Commission may require the licensee to submit specific
additional information beyond that required by paragraph (b) of this section if the Commission
finds that supplemental material is necessary for complete understanding of an unusually
complex or significant event. These requests for supplemental information will be made in writing
and the licensee shall submit, as specified in § 50.4, the requested information as a supplement
to the initial LER.
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50.73(d) (d) Submission of reports. Licensee Event Reports must be prepared on Form NRC 366 and
submitted to the U.S. Nuclear Regulatory Commission, as specified in § 50.4.
50.73(e) (e) Report legibility. The reports and copies that licensees are required to submit to the
Commission under the provisions of this section must be of sufficient quality to permit legible
reproduction and micrographic processing.
50.73(f) (f) [Reserved]
50.73(g) (9) Reportable occurrences. The requirements contained in this section replace all existing
requirements for licensees to report "Reportable Occurrences" as defined in individual plant
Technical Specifications.
50.74 Notification of change in operator or senior operator status. Exclude
Administrative
50.75 Reporting and recordkeeping for decommissioning planning. Exclude, This is not
technology
dependent.
50.76 Licensee's change of status; financial qualifications. Exclude
Administrative
US/IAEA Safeguards Agreement
50.78 Facility information and verification. Exclude Safeguards
Transfers of Licenses--Creditors' Rights--Surrender of Licenses
50.80 Transfer of licenses. Exclude
Administrative
50.81 Creditor regulations. Exclude
Administrative
50.82 Termination of license. Exclude
Administrative
50.83 Release of part of a power reactor facility or site for unrestricted use. Exclude
Administrative
Amendment of License or Construction Permit at Request of Holder
50.90 Application for amendment of license, construction permit, or early site permit. Exclude
Administrative
50.91 Notice for public comment; State consultation. Exclude
Administrative
50.92 Issuance of amendment. Exclude
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Administrative
Revocation, Suspension, Modification, Amendment of Licenses and Construction Permits,
Emergency Operations by the Commission
50.100 Revocation, suspension, modification of licenses, permits, and approvals for cause. Exclude
Administrative
50.101 Retaking possession of special nuclear material. Exclude
Administrative
50.102 Commission order for operation after revocation. Exclude
Administrative
50.103 Suspension and operation in war or national emergency. Exclude
Administrative
Backfitting
50.109 Backfitting. Exclude, This is not
technology
dependent.
Enforcement
50.110 Violations. Exclude
Administrative
50.111 Criminal penalties. Exclude
Administrative
Additional Standards for Licenses, Certifications, and Regulatory Approvals
50.120 Training and qualification of nuclear power plant personnel.
50.120(a) | (a) Applicability. The requirements of this section apply to each applicant for and each holder of
an operating license
issued under this part and each holder of a combined license issued under part 52 of this chapter
for a nuclear power
plant of the type specified in § 50.21(b) or § 50.22.
50.120(b) | (b) Requirements. (1)(i) Each nuclear power plant operating license applicant, by 18 months prior

to fuel load, and

each holder of an operating license shall establish, implement, and maintain a training program
that meets the

requirements of paragraphs (b)(2) and (b)(3) of this section.
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(ii) Each holder of a combined license shall establish, implement, and maintain the training
program that meets the requirements of paragraphs (b)(2) and (b)(3) of this section, as described
in the final safety analysis report no later than 18 months before the scheduled date for initial
loading of fuel.
(2) The training program must be derived from a systems approach to training as defined in 10
CFR 55.4, and must provide for the training and qualification of the following categories of nuclear
power plant personnel:
(i) Non-licensed operator.
(ii) Shift supervisor.
(iii) Shift technical advisor.
(iv) Instrument and control technician.
(v) Electrical maintenance personnel.
(vi) Mechanical maintenance personnel.
(vii) Radiological protection technician.
(viii) Chemistry technician.
(ix) Engineering support personnel.
(3) The training program must incorporate the instructional requirements necessary to provide
qualified personnel to operate and maintain the facility in a safe manner in all modes of operation.
The training program must be developed to be in compliance with the facility license, including all
technical specifications and applicable regulations. The training program must be periodically
evaluated and revised as appropriate to reflect industry experience as well as changes to the
facility, procedures, regulations, and quality assurance requirements. The training program must
be periodically
reviewed by licensee management for effectiveness. Sufficient records must be maintained by the
licensee to maintain program integrity and kept available for NRC inspection to verify the
adequacy of the program.
50.150 Aircraft impact assessment.
50.150(a) | (a) Assessment requirements. (1) Assessment. Each applicant listed in paragraph (a)(3) shall

perform a design-specific assessment of the effects on the facility of the impact of a large,
commercial aircraft. Using realistic analyses, the applicant shall identify and incorporate into the
design those design features and functional capabilities to show that, with reduced use of
operator actions:
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(i) The reactor core remains cooled, or the containment remains intact; and

(i) Spent fuel cooling or spent fuel pool integrity is maintained.

(2) Aircraft impact characteristics." The assessment must be based on the beyond-design-basis
impact of a large, commercial aircraft used for long distance flights in the United States, with
aviation fuel loading typically used in such flights, and an impact speed and angle of impact
considering the ability of both experienced and inexperienced pilots to control large, commercial
aircraft at the low altitude representative of a nuclear power plant’s low profile.

(3) Applicability. The requirements of paragraphs (a)(1) and (a)(2) of this section apply to
applicants for:

(i) Construction permits for nuclear power reactors issued under this part after July 13, 2009;

(ii) Operating licenses for nuclear power reactors issued under this part for which a construction
permit was issued after July 13, 2009;

(iii)(A) Standard design certifications issued under part 52 of this chapter after July 13, 2009;

(B) Renewal of standard design certifications in effect on July 13, 2009 which have not been
amended to comply with the requirements of this section by the time of application for renewal;

(iv) Standard design approvals issued under part 52 of this chapter after July 13, 2009;
(v) Combined licenses issued under part 52 of this chapter that:

(A) Do not reference a standard design certification, standard design approval, or manufactured
reactor; or

(B) Reference a standard design certification issued before July 13, 2009 which has not been
amended to address the requirements of this section; and

(vi) Manufacturing licenses issued under part 52 of this chapter that:
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(A) Do not reference a standard design certification or standard design approval; or

(B) Reference a standard design certification issued before July 13, 2009 which has not been
amended to address the requirements of this section.

50.150(b)

(b) Content of application. For applicants identified in paragraph (a)(3) of this section, the
preliminary or final safety analysis report, as applicable, must include a description of:

(1) The design features and functional capabilities identified in paragraph (a)(1) of this section;
and

(2) How the design features and functional capabilities identified in paragraph (a)(1) of this
section meet the assessment requirements in paragraph (a)(1) of this section.

50.150( C)

(c) Control of changes. (1) For construction permits which are subject to paragraph (a) of this
section, if the permit holder changes the information required by 10 CFR 50.34(a)(13) to be
included in the preliminary safety analysis report, then the permit holder shall consider the effect
of the changed feature or capability on the original assessment required by 10 CFR 50.150(a)
and amend the information required by 10 CFR 50.34(a)(13) to be included in the preliminary
safety analysis report to describe how the modified design features and functional capabilities
continue to meet the assessment requirements in paragraph (a)(1) of this section.

(2) For operating licenses which are subject to paragraph (a) of this section, if the licensee
changes the information required by 10 CFR 50.34(b)(12) to be included in the final safety
analysis report, then the licensee shall consider the effect of the changed feature or capability on
the original assessment required by 10 CFR 50.150(a) and amend the information required by 10
CFR 50.34(b)(12) to be included in the final safety analysis report to describe how the modified
design features and functional capabilities continue to meet the assessment requirements in
paragraph (a)(1) of this section.

(3) For standard design certifications which are subject to paragraph (a) of this section, generic
changes to the information required by 10 CFR 52.47(a)(28) to be included in the final safety
analysis report are governed by the applicable requirements of 10 CFR 52.63.

(4)(i) For combined licenses which are subject to paragraph (a) of this section, if the licensee
changes the information required by 10 CFR 52.79(a)(47) to be included in the final safety
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analysis report, then the licensee shall consider the effect of the changed feature or capability on
the original assessment required by 10 CFR 50.150(a) and amend the information required by 10
CFR 52.79(a)(47) to be included in the final safety analysis report to describe how the modified
design features and functional capabilities continue to meet the assessment requirements in
paragraph (a)(1) of this section.

(i) For combined licenses which are not subject to paragraph (a) of this section but reference a
standard design certification which is subject to paragraph (a) of this section, proposed
departures from the information required by 10 CFR 52.47(a)(28) to be included in the final safety
analysis report for the referenced standard design certification are governed by the change
control requirements in the applicable design certification rule.

(iii) For combined licenses which are not subject to paragraph (a) of this section but reference a
manufactured reactor which is subject to paragraph (a) of this section, proposed departures from
the information required by 10 CFR 52.157(f)(32) to be included in the final safety analysis report
for the manufacturing license are governed by the applicable requirements in 10 CFR
52.171(b)(2).

(5)(i) For manufacturing licenses which are subject to paragraph (a) of this section, generic
changes to the information required by 10 CFR 52.157(f)(32) to be included in the final safety
analysis report are governed by the applicable requirements of 10 CFR 52.171.

(i) For manufacturing licenses which are not subject to paragraph (a) of this section but reference
a standard design certification which is subject to paragraph (a) of this section, proposed
departures from the information required by 10 CFR 52.47(a)(28) to be included in the final safety
analysis report for the referenced standard design certification are governed by the change
control requirements in the applicable design certification rule.

Appendix A

General Design Criteria for Nuclear Power Plants

See Applicability
Determination Table
for General Design
Criteria

Appendix B

Quality Assurance Criteria for Nuclear Power Plants and Fuel Reprocessing Plants

Exclude
Administrative

Appendix C

Guide for the Financial Data and Related Information Required To Establish Financial
Qualifications for Construction Permits and Combined Licenses

Exclude
Administrative
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Appendix D | [Reserved] No Exclude, not issued
Appendix E | Emergency Planning and Preparedness for Production and Utilization Facilities [See full text of
10 CFR 50 Appendix E for detailed requirements]
Appendix F | Policy Relating to the Siting of Fuel Reprocessing Plants and Related Waste Management No Exclude, Not related
Facilities to power plants.
Appendix G | Fracture Toughness Requirements [See full text of 10 CFR 50 Appendix G for detailed
requirements]
Appendix H | Reactor Vessel Material Surveillance Program Requirements [See full text of 10 CFR 50
Appendix H for detailed requirements]
Appendix | | Numerical Guides for Design Objectives and Limiting Conditions for Operation to Meet the
Criterion "As Low as is Reasonably Achievable" for Radioactive Material in Light-Water-Cooled
Nuclear Power Reactor Effluents [See full text of 10 CFR 50 Appendix I for detailed
requirements]
Appendix J | Primary Reactor Containment Leakage Testing for Water-Cooled Power Reactors [See full text
of 10 CFR 50 Appendix J for detailed requirements]
Appendix K | ECCS Evaluation Models [See full text of 10 CFR 50 Appendix K for detailed requirements]
Appendix L | [Reserved] No Exclude, not issued
Appendix M | [Reserved] No Exclude, not issued
Appendix N | Standardization of Nuclear Power Plant Designs: Permits To Construct and Licenses To Operate Exclude, Not
Nuclear Power Reactors of Identical Design at Multiple Sites required due to 10
CFR 52.
Appendix O | [Reserved] No Exclude, not issued
Appendix P | [Reserved] No Exclude, not issued
Appendix Q | Pre-application Early Review of Site Suitability Issues No Exclude
Administrative
Appendix R | Fire Protection Program for Nuclear Power Facilities Operating Prior to January 1, 1979 No Exclude, Applicable
only to plants prior to
1979.
Appendix S | Earthquake Engineering Criteria for Nuclear Power Plants Refer to 10 CFR 50,
Appendix S for
detailed

requirements.
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GDC 1 Quality Standards and Records

Structures, systems, and components important to safety shall be
designed, fabricated, erected, and tested to quality standards
commensurate with the importance of the safety functions to be performed.
Where generally recognized codes and standards are used, they shall be
identified and evaluated to determine their applicability, adequacy, and
sufficiency and shall be supplemented or modified as necessary to assure
a quality product in keeping with the required safety function. A quality
assurance program shall be established and implemented in order to
provide adequate assurance that these structures, systems, and
components will satisfactorily perform their safety functions. Appropriate
records of the design, fabrication, erection, and testing of structures,
systems, and components important to safety shall be maintained by or
under the control of the nuclear power unit licensee throughout the life of
the unit.

GDC 2 Design Bases for Protection Against Natural Phenomena

Structures, systems, and components important to safety shall be
designed to withstand the effects of natural phenomena such as
earthquakes, tornadoes, hurricanes, floods, tsunami, and seiches without
loss of capability to perform their safety functions. The design bases for
these structures, systems, and components shall reflect: (1) Appropriate
consideration of the most severe of the natural phenomena that have been
historically reported for the site and surrounding area, with sufficient
margin for the limited accuracy, quantity, and period of time in which the
historical data have been accumulated, (2) appropriate combinations of the
effects of normal and accident conditions with the effects of the natural
phenomena and (3) the importance of the safety functions to be
performed.

GDC 3 Fire Protection

Structures, systems, and components important to safety shall be
designed and located to minimize, consistent with other safety
requirements, the probability and effect of fires and explosions.
Noncombustible and heat resistant materials shall be used wherever
practical throughout the unit, particularly in locations such as the
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containment and control room. Fire detection and fighting systems of
appropriate capacity and capability shall be provided and designed to
minimize the adverse effects of fires on structures, systems, and
components important to safety. Firefighting systems shall be designed to
assure that their rupture or inadvertent operation does not significantly
impair the safety capability of these structures, systems, and components.

GDC 4 Environmental and Dynamic Effects Design Bases

Structures, systems, and components important to safety shall be
designed to accommodate the effects of and to be compatible with the
environmental conditions associated with normal operation, maintenance,
testing, and postulated accidents, including loss-of-coolant accidents.
These structures, systems, and components shall be appropriately
protected against dynamic effects, including the effects of missiles, pipe
whipping, and discharging fluids, that may result from equipment failures
and from events and conditions outside the nuclear power unit. However,
dynamic effects associated with postulated pipe ruptures in nuclear power
units may be excluded from the design basis when analyses reviewed and
approved by the Commission demonstrate that the probability of fluid
system piping rupture is extremely low under conditions consistent with the
design basis for the piping.

GDC 5 Sharing of Structures, Systems, and Components

Structures, systems, and components important to safety shall not be
shared among nuclear power units unless it can be shown that such
sharing will not significantly impair their ability to perform their safety
functions, including, in the event of an accident in one unit, an orderly
shutdown and cooldown of the remaining units.

GDC 10 Reactor Design

The reactor core and associated coolant, control, and protection systems
shall be designed with appropriate margin to Aassure that specified
acceptable fuel design limits are not exceeded during any condition of
normal operation, including the effects of anticipated operational
occurrences.

GDC 1 Reactor Inherent Protection

The reactor core and associated coolant systems shall be designed so that
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in the power operating range the net effect of the prompt inherent nuclear
feedback characteristics tends to compensate for a rapid increase in
reactivity.

GDC 12 Suppression of Reactor Power Oscillations

The reactor core and associated coolant, control, and protection systems
shall be designed to assure that power oscillations which can result in
conditions exceeding specified acceptable fuel design limits are not
possible or can be reliably and readily detected and suppressed.

GDC 13 Instrumentation and Control

Instrumentation shall be provided to monitor variables and systems over
their anticipated ranges for normal operation, for anticipated operational
occurrences, and for accident conditions as appropriate to assure
adequate safety, including those variables and systems that can affect the
fission process, the integrity of the reactor core, the reactor coolant
pressure boundary, and the containment and its associated systems.
Appropriate controls shall be provided to maintain these variables and
systems within prescribed operating ranges.

GDC 14 Reactor Coolant Pressure Boundary

The reactor coolant pressure boundary shall be designed, fabricated,
erected, and tested so as to have an extremely low probability of abnormal
leakage, of rapidly propagating failure, and of gross rupture.

GDC 15 Reactor Coolant System Design

The reactor coolant system and associated auxiliary, control, and
protection systems shall be designed with sufficient margin to assure that
the design conditions of the reactor coolant pressure boundary are not
exceeded during any condition of normal operation, including anticipated
operational occurrences.

GDC 16 Containment Design

Reactor containment and associated systems shall be provided to
establish an essentially leak-tight barrier against the uncontrolled release
of radioactivity to the environment and to assure that the containment
design conditions important to safety are not exceeded for as long as
postulated accident conditions require.
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GDC 17 Electric Power Systems

An onsite electric power system and an offsite electric power system shall
be provided to permit functioning of structures, systems, and components
important to safety. The safety function for each system (assuming the
other system is not functioning) shall be to provide sufficient capacity and
capability to assure that (1) specified acceptable fuel design limits and
design conditions of the reactor coolant pressure boundary are not
exceeded as a result of anticipated operational occurrences and (2) the
core is cooled and containment integrity and other vital functions are
maintained in the event of postulated accidents.

The onsite electric power supplies, including the batteries, and the onsite
electric distribution system, shall have sufficient independence,
redundancy, and testability to perform their safety functions assuming a
single failure.

Electric power from the transmission network to the onsite electric
distribution system shall be supplied by two physically independent circuits
(not necessarily on separate rights of way) designed and located so as to
minimize to the extent practical the likelihood of their simultaneous failure
under operating and postulated accident and environmental conditions. A
switchyard common to both circuits is acceptable. Each of these circuits
shall be designed to be available in sufficient time following a loss of all
onsite alternating current power supplies and the other offsite electric
power circuit, to assure that specified acceptable fuel design limits and
design conditions of the reactor coolant pressure boundary are not
exceeded. One of these circuits shall be designed to be available within a
few seconds following a loss-of-coolant accident to assure that core
cooling, containment integrity, and other vital safety functions are
maintained.

Provisions shall be included to minimize the probability of losing electric
power from any of the remaining supplies as a result of, or coincident with,
the loss of power generated by the nuclear power unit, the loss of power
from the transmission network, or the loss of power from the onsite electric
power supplies.

GDC 18 Inspection and Testing of Electric Power Systems
Electric power systems important to safety shall be designed to permit
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appropriate periodic inspection and testing of important areas and
features, such as wiring, insulation, connections, and switchboards, to
assess the continuity of the systems and the condition of their
components. The systems shall be designed with a capability to test
periodically (1) the operability and functional performance of the
components of the systems, such as onsite power sources, relays,
switches, and buses, and (2) the operability of the systems as a whole
and, under conditions as close to design as practical, the full operation
sequence that brings the systems into operation, including operation of
applicable portions of the protection system, and the transfer of power
among the nuclear power unit, the offsite power system, and the onsite
power system.

GDC 19 Control Room

A control room shall be provided from which actions can be taken to
operate the nuclear power unit safely under normal conditions and to
maintain it in a safe condition under accident conditions, including loss-of-
coolant accidents. Adequate radiation protection shall be provided to
permit access and occupancy of the control room under accident
conditions without personnel receiving radiation exposures in excess of 5
rem whole body, or its equivalent to any part of the body, for the duration
of the accident. Equipment at appropriate locations outside the control
room shall be provided (1) with a design capability for prompt hot
shutdown of the reactor, including necessary instrumentation and controls
to maintain the unit in a safe condition during hot shutdown, and (2) with a
potential capability for subsequent cold shutdown of the reactor through
the use of suitable procedures.

Applicants for and holders of construction permits and operating licenses
under this part who apply on or after January 10, 1997, applicants for
design approvals or certifications under part 52 of this chapter who apply
on or after January 10, 1997, applicants for and holders of combined
licenses or manufacturing licenses under part 52 of this chapter who do
not reference a standard design approval or certification, or holders of
operating licenses using an alternative source term under § 50.67, shall
meet the requirements of this criterion, except that with regard to control
room
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GDC 20 Protection System Functions

The protection system shall be designed (1) to initiate automatically the
operation of appropriate systems including the reactivity control systems,
to assure that specified acceptable fuel design limits are not exceeded as
a result of anticipated operational occurrences and (2) to sense accident
conditions and to initiate the operation of systems and components
important to safety.

GDC 21 Protection System Reliability and Testability

The protection system shall be designed for high functional reliability and
inservice testability commensurate with the safety functions to be
performed. Redundancy and independence designed into the protection
system shall be sufficient to assure that (1) no single failure results in loss
of the protection function and (2) removal from service of any component
or channel does not result in loss of the required minimum redundancy
unless the acceptable reliability of operation of the protection system can
be otherwise demonstrated. The protection system shall be designed to
permit periodic testing of its functioning when the reactor is in operation,
including a capability to test channels independently to determine failures
and losses of redundancy that may have occurred.

GDC 22 Protection System Independence

The protection system shall be designed to assure that the effects of
natural phenomena, and of normal operating, maintenance, testing, and
postulated accident conditions on redundant channels do not result in loss
of the protection function, or shall be demonstrated to be acceptable on
some other defined basis. Design techniques, such as functional diversity
or diversity in component design and principles of operation, shall be used
to the extent practical to prevent loss of the protection function.

GDC 23 Protection System Failure Modes

The protection system shall be designed to fail into a safe state orinto a
state demonstrated to be acceptable on some other defined basis if
conditions such as disconnection of the system, loss of energy (e.g.,
electric power, instrument air), or postulated adverse environments (e.g.,
extreme heat or cold, fire, pressure, steam, water, and radiation) are
experienced.
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GDC 24 Separation of Protection and Control Systems

The protection system shall be separated from control systems to the
extent that failure of any single control system component or channel, or
failure or removal from service of any single protection system component
or channel which is common to the control and protection systems leaves
intact a system satisfying all reliability, redundancy, and independence
requirements of the protection system. Interconnection of the protection
and control systems shall be limited so as to assure that safety is not
significantly impaired.

GDC 25 Protection System Requirements for Reactivity Control Malfunctions

The protection system shall be designed to assure that specified
acceptable fuel design limits are not exceeded for any single malfunction
of the reactivity control systems, such as accidental withdrawal (not
ejection or dropout) of control rods.

GDC 26 Reactivity Control System Redundancy and Capability

Two independent reactivity control systems of different design principles
shall be provided. One of the systems shall use control rods, preferably
including a positive means for inserting the rods, and shall be capable of
reliably controlling reactivity changes to assure that under conditions of
normal operation, including anticipated operational occurrences, and with
appropriate margin for malfunctions such as stuck rods, specified
acceptable fuel design limits are not exceeded. The second reactivity
control system shall be capable of reliably controlling the rate of reactivity
changes resulting from planned, normal power changes (including xenon
burnout) to assure acceptable fuel design limits are not exceeded. One of
the systems shall be capable of holding the reactor core subcritical under
cold conditions.

GDC 27 Combined Reactivity Control Systems Capability

The reactivity control systems shall be designed to have a combined
capability, in conjunction with poison addition by the emergency core
cooling system, of reliably controlling reactivity changes to assure that
under postulated accident conditions and with appropriate margin for stuck
rods the capability to cool the core is maintained.

GDC 28 Reactivity Limits
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The reactivity control systems shall be designed with appropriate limits on
the potential amount and rate of reactivity increase to assure that the
effects of postulated reactivity accidents can neither (1) result in damage to
the reactor coolant pressure boundary greater than limited local yielding
nor (2) sufficiently disturb the core, its support structures or other reactor
pressure vessel internals to impair significantly the capability to cool the
core. These postulated reactivity accidents shall include consideration of
rod ejection (unless prevented by positive means), rod dropout, steam line
rupture, changes in reactor coolant temperature and pressure, and cold
water addition.

GDC 29 Protection Against Anticipated Operational Occurrences

The protection and reactivity control systems shall be designed to assure
an extremely high probability of accomplishing their safety functions in the
event of anticipated operational occurrences.

GDC 30 Quality of Reactor Coolant Pressure Boundary

Components which are part of the reactor coolant pressure boundary shall
be designed, fabricated, erected, and tested to the highest quality
standards practical. Means shall be provided for detecting and, to the
extent practical, identifying the location of the source of reactor coolant
leakage.

GDC 31 Fracture Prevention of Reactor Coolant Pressure Boundary

The reactor coolant pressure boundary shall be designed with sufficient
margin to assure that when stressed under operating, maintenance,
testing, and postulated accident conditions (1) the boundary behaves in a
nonbrittle manner and (2) the probability of rapidly propagating fracture is
minimized. The design shall reflect consideration of service temperatures
and other conditions of the boundary material under operating,
maintenance, testing, and postulated accident conditions and the
uncertainties in determining (1) material properties, (2) the effects of
irradiation on material properties, (3) residual, steady state and transient
stresses, and (4) size of flaws.

GDC 32 Inspection of Reactor Coolant Pressure Boundary

Components which are part of the reactor coolant pressure boundary shall
be designed to permit (1) periodic inspection and testing of important areas
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and features to assess their structural and leaktight integrity, and (2) an
appropriate material surveillance program for the reactor pressure vessel.

GDC 33

Reactor Coolant Makeup

See Note 1

A system to supply reactor coolant makeup for protection against small
breaks in the reactor coolant pressure boundary shall be provided. The
system safety function shall be to assure that specified acceptable fuel
design limits are not exceeded as a result of reactor coolant loss due to
leakage from the reactor coolant pressure boundary and rupture of small
piping or other small components which are part of the boundary. The
system shall be designed to assure that for onsite electric power system
operation (assuming offsite power is not available) and for offsite electric
power system operation (assuming onsite power is not available) the
system safety function can be accomplished using the piping, pumps, and
valves used to maintain coolant inventory during normal reactor operation.

GDC 34

Residual Heat Removal

A system to remove residual heat shall be provided. The system safety
function shall be to transfer fission product decay heat and other residual
heat from the reactor core at a rate such that specified acceptable fuel
design limits and the design conditions of the reactor coolant pressure
boundary are not exceeded.

Suitable redundancy in components and features, and suitable
interconnections, leak detection, and isolation capabilities shall be
provided to assure that for onsite electric power system operation
(assuming offsite power is not available) and for offsite electric power
system operation (assuming onsite power is not available) the system
safety function can be accomplished, assuming a single failure.

GDC 35

Emergency Core Cooling

See Note 1

A system to provide abundant emergency core cooling shall be provided.
The system safety function shall be to transfer heat from the reactor core
following any loss of reactor coolant at a rate such that (1) fuel and clad
damage that could interfere with continued effective core cooling is
prevented and (2) clad metal-water reaction is limited to negligible
amounts.

Suitable redundancy in components and features, and suitable
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interconnections, leak detection, isolation, and containment capabilities
shall be provided to assure that for onsite electric power system operation
(assuming offsite power is not available) and for offsite electric power
system operation (assuming onsite power is not available) the system
safety function can be accomplished, assuming a single failure.

GDC 36 Inspection of Emergency Core Cooling System See Note 1

The emergency core cooling system shall be designed to permit
appropriate periodic inspection of important components, such as spray
rings in the reactor pressure vessel, water injection nozzles, and piping, to
assure the integrity and capability of the system.

GDC 37 Testing of Emergency Core Cooling System See Note 1

The emergency core cooling system shall be designed to permit
appropriate periodic pressure and functional testing to assure (1) the
structural and leaktight integrity of its components, (2) the operability and
performance of the active components of the system, and (3) the
operability of the system as a whole and, under conditions as close to
design as practical, the performance of the full operational sequence that
brings the system into operation, including operation of applicable portions
of the protection system, the transfer between normal and emergency
power sources, and the operation of the associated cooling water system.

GDC 38 Containment Heat Removal See Note 1

A system to remove heat from the reactor containment shall be provided.
The system safety function shall be to reduce rapidly, consistent with the
functioning of other associated systems, the containment pressure and
temperature following any loss-of-coolant accident and maintain them at
acceptably low levels.

Suitable redundancy in components and features, and suitable
interconnections, leak detection, isolation, and containment capabilities
shall be provided to assure that for onsite electric power system operation
(assuming offsite power is not available) and for offsite electric power
system operation (assuming onsite power is not available) the system
safety function can be accomplished, assuming a single failure.

GDC 39 Inspection of Containment Heat Removal System See Note 1

The containment heat removal system shall be designed to permit

Page 10 of 17




Identifier: NGNP-LIC-ETR-PROC-0001 Procedure for Attachment 1
Revision: 1 Performing the Regulatory Gap Applicability Determination Table
Date: 08/16/2010 Analysis

Table A1-3: PART 50, Appendix A--GENERAL DESIGN CRITERIA

Design Info
Reg Needed

Basis/Comment

Applicable
Guidance

Additional
Additional

Reg or

ID Title/Requirement

appropriate periodic inspection of important components, such as the
torus, sumps, spray nozzles, and piping to assure the integrity and
capability of the system.

GDC 40 Testing of Containment Heat Removal System See Note 1

The containment heat removal system shall be designed to permit
appropriate periodic pressure and functional testing to assure (1) the
structural and leaktight integrity of its components, (2) the operability and
performance of the active components of the system, and (3) the
operability of the system as a whole, and under conditions as close to the
design as practical the performance of the full operational sequence that
brings the system into operation, including operation of applicable portions
of the protection system, the transfer between normal and emergency
power sources, and the operation of the associated cooling water system.

GDC 41 Containment Atmosphere Cleanup

Systems to control fission products, hydrogen, oxygen, and other
substances which may be released into the reactor containment shall be
provided as necessary to reduce, consistent with the functioning of other
associated systems, the concentration and quality of fission products
released to the environment following postulated accidents, and to control
the concentration of hydrogen or oxygen and other substances in the
containment atmosphere following postulated accidents to assure that
containment integrity is maintained.

Each system shall have suitable redundancy in components and features,
and suitable interconnections, leak detection, isolation, and containment
capabilities to assure that for onsite electric power system operation
(assuming offsite power is not available) and for offsite electric power
system operation (assuming onsite power is not available) its safety
function can be accomplished, assuming a single failure.

GDC 42 Inspection of Containment Atmosphere Cleanup Systems

The containment atmosphere cleanup systems shall be designed to permit
appropriate periodic inspection of important components, such as filter
frames, ducts, and piping to assure the integrity and capability of the
systems.

GDC 43 Testing of Containment Atmosphere Cleanup Systems
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The containment atmosphere cleanup systems shall be designed to permit
appropriate periodic pressure and functional testing to assure (1) the
structural and leaktight integrity of its components, (2) the operability and
performance of the active components of the systems such as fans, filters,
dampers, pumps, and valves and (3) the operability of the systems as a
whole and, under conditions as close to design as practical, the
performance of the full operational sequence that brings the systems into
operation, including operation of applicable portions of the protection
system, the transfer between normal and emergency power sources, and
the operation of associated systems.

GDC 44 Cooling Water

A system to transfer heat from structures, systems, and components
important to safety, to an ultimate heat sink shall be provided. The system
safety function shall be to transfer the combined heat load of these
structures, systems, and components under normal operating and accident
conditions.

Suitable redundancy in components and features, and suitable
interconnections, leak detection, and isolation capabilities shall be
provided to assure that for onsite electric power system operation
(assuming offsite power is not available) and for offsite electric power
system operation (assuming onsite power is not available) the system
safety function can be accomplished, assuming a single failure.

GDC 45 Inspection of Cooling Water System

The cooling water system shall be designed to permit appropriate periodic
inspection of important components, such as heat exchangers and piping,
to assure the integrity and capability of the system.

GDC 46 Testing of Cooling Water System

The cooling water system shall be designed to permit appropriate periodic
pressure and functional testing to assure (1) the structural and leaktight
integrity of its components, (2) the operability and the performance of the
active components of the system, and (3) the operability of the system as a
whole and, under conditions as close to design as practical, the
performance of the full operational sequence that brings the system into
operation for reactor shutdown and for loss-of-coolant accidents, including
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operation of applicable portions of the protection system and the transfer
between normal and emergency power sources.

GDC 50 Containment Design Basis

The reactor containment structure, including access openings,
penetrations, and the containment heat removal system shall be designed
so that the containment structure and its internal compartments can
accommodate, without exceeding the design leakage rate and with
sufficient margin, the calculated pressure and temperature conditions
resulting from any loss-of-coolant accident. This margin shall reflect
consideration of (1) the effects of potential energy sources which have not
been included in the determination of the peak conditions, such as energy
in steam generators and as required by § 50.44 energy from metal-water
and other chemical reactions that may result from degradation but not total
failure of emergency core cooling functioning, (2) the limited experience
and experimental data available for defining accident phenomena and
containment responses, and (3) the conservatism of the calculational
model and input parameters.

GDC 51 Fracture Prevention of Containment Pressure Boundary

The reactor containment boundary shall be designed with sufficient margin
to assure that under operating, maintenance, testing, and postulated
accident conditions (1) its ferritic materials behave in a nonbrittle manner
and (2) the probability of rapidly propagating fracture is minimized. The
design shall reflect consideration of service temperatures and other
conditions of the containment boundary material during operation,
maintenance, testing, and postulated accident conditions, and the
uncertainties in determining (1) material properties, (2) residual, steady
state, and transient stresses, and (3) size of flaws.

GDC 52 Capability for Containment Leakage Rate Testing

The reactor containment and other equipment which may be subjected to
containment test conditions shall be designed so that periodic integrated
leakage rate testing can be conducted at containment design pressure.

GDC 53 Provisions for Containment Testing and Inspection

The reactor containment shall be designed to permit (1) appropriate
periodic inspection of all important areas, such as penetrations, (2) an
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appropriate surveillance program, and (3) periodic testing at containment
design pressure of the leaktightness of penetrations which have resilient
seals and expansion bellows.

GDC 54

Systems Penetrating Containment

Piping systems penetrating primary reactor containment shall be provided
with leak detection, isolation, and containment capabilities having
redundancy, reliability, and performance capabilities which reflect the
importance to safety of isolating these piping systems. Such piping
systems shall be designed with a capability to test periodically the
operability of the isolation valves and associated apparatus and to
determine if valve leakage is within acceptable limits.

GDC 55

Reactor Coolant Pressure Boundary Penetrating Containment

See Note 1

Each line that is part of the reactor coolant pressure boundary and that
penetrates primary reactor containment shall be provided with containment
isolation valves as follows, unless it can be demonstrated that the
containment isolation provisions for a specific class of lines, such as
instrument lines, are acceptable on some other defined basis:

(1) One locked closed isolation valve inside and one locked closed
isolation valve outside containment; or

(2) One automatic isolation valve inside and one locked closed isolation
valve outside containment; or

(3) One locked closed isolation valve inside and one automatic isolation
valve outside containment. A simple check valve may not be used as the
automatic isolation valve outside containment; or

(4) One automatic isolation valve inside and one automatic isolation valve
outside containment. A simple check valve may not be used as the
automatic isolation valve outside containment.

Isolation valves outside containment shall be located as close to
containment as practical and upon loss of actuating power, automatic
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isolation valves shall be designed to take the position that provides greater
safety.

Other appropriate requirements to minimize the probability or
consequences of an accidental rupture of these lines or of lines connected
to them shall be provided as necessary to assure adequate safety.
Determination of the appropriateness of these requirements, such as
higher quality in design, fabrication, and testing, additional provisions for
inservice inspection, protection against more severe natural phenomena,
and additional isolation valves and containment, shall include
consideration of the population density, use characteristics, and physical
characteristics of the site environs.

GDC 56 Primary Containment Isolation

Each line that connects directly to the containment atmosphere and
penetrates primary reactor containment shall be provided with containment
isolation valves as follows, unless it can be demonstrated that the
containment isolation provisions for a specific class of lines, such as
instrument lines, are acceptable on some other defined basis:

(1) One locked closed isolation valve inside and one locked closed
isolation valve outside containment; or

(2) One automatic isolation valve inside and one locked closed isolation
valve outside containment; or

(3) One locked closed isolation valve inside and one automatic isolation
valve outside containment. A simple check valve may not be used as the
automatic isolation valve outside containment; or

(4) One automatic isolation valve inside and one automatic isolation valve
outside containment. A simple check valve may not be used as the
automatic isolation valve outside containment.

Isolation valves outside containment shall be located as close to the
containment as practical and upon loss of actuating power, automatic
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isolation valves shall be designed to take the position that provides greater
safety.
GDC 57 Closed Systems Isolation Valves

Each line that penetrates primary reactor containment and is neither part of
the reactor coolant pressure boundary nor connected directly to the
containment atmosphere shall have at least one containment isolation
valve which shall be either automatic, or locked closed, or capable of
remote manual operation. This valve shall be outside containment and
located as close to the containment as practical. A simple check valve may
not be used as the automatic isolation valve.

GDC 60 Control of Releases of Radioactive Materials to the Environment

The nuclear power unit design shall include means to control suitably the
release of radioactive materials in gaseous and liquid effluents and to
handle radioactive solid wastes produced during normal reactor operation,
including anticipated operational occurrences. Sufficient holdup capacity
shall be provided for retention of gaseous and liquid effluents containing
radioactive materials, particularly where unfavorable site environmental
conditions can be expected to impose unusual operational limitations upon
the release of such effluents to the environment.

GDC 61 Fuel Storage and Handling and Radioactivity Control

The fuel storage and handling, radioactive waste, and other systems which
may contain radioactivity shall be designed to assure adequate safety
under normal and postulated accident conditions. These systems shall be
designed (1) with a capability to permit appropriate periodic inspection and
testing of components important to safety, (2) with suitable shielding for
radiation protection, (3) with appropriate containment, confinement, and
filtering systems, (4) with a residual heat removal capability having
reliability and testability that reflects the importance to safety of decay heat
and other residual heat removal, and (5) to prevent significant reduction in
fuel storage coolant inventory under accident conditions.

GDC 62 Prevention of Ciriticality in Fuel Storage and Handling

Criticality in the fuel storage and handling system shall be prevented by
physical systems or processes, preferably by use of geometrically safe
configurations.
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GDC 63 Monitoring Fuel and Waste Storage
Appropriate systems shall be provided in fuel storage and radioactive
waste systems and associated handling areas (1) to detect conditions that
may result in loss of residual heat removal capability and excessive
radiation levels and (2) to initiate appropriate safety actions.
GDC 64 Monitoring Radioactivity Releases
Means shall be provided for monitoring the reactor containment
atmosphere, spaces containing components for recirculation of loss-of-
coolant accident fluids, effluent discharge paths, and the plant environs for
radioactivity that may be released from normal operations, including
anticipated operational occurrences, and from postulated accidents.
Notes: 1. GDCs do not exist for the design and review of the primary and heat removal systems proposed for the HTGR in a form

approaching those available for light water reactor technology. The HTGR utilizes two safety related vessel and heat removal
systems; the Vessel System (VS) and the passive Reactor Cavity Cooling System (RCCS). DOE proposes two additional systems for
cooling that would not have safety related functions and would not have to fully meet safety-grade quality; the Heat Transport
System (HTS) and the shutdown Cooling System (SCS). The earliest HTGR precedents abroad, and for Peach Bottom and Fort St.
Vrain, generally provided favorable experience in a high temperature helium environment but no formalized criteria or industry
standards were developed. Current GDCs will require review to determine if they should be modified to accommodate the HTGR

design or whether new GDCs are required.
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General Provisions Heading
51.1 Scope. Exclude; Admin
51.2 Subparts. Exclude; Admin
51.3 Resolution of conflict. Exclude; Admin
51.4 Definitions. Exclude; Admin
51.5 Interpretations. Exclude; Admin
51.6 Specific exemptions. Exclude; Admin
Subpart A--National Environmental Policy Act-- Heading
Regulations Implementing Section 102(2)
51.10 Purpose and scope of subpart; application of Exclude; Admin
regulations of Council on Environmental Quality.
51.11 Relationship to other subparts. [Reserved] NA Exclude; Not issued
51.12 Application of subpart to ongoing environmental Exclude; Admin
work.
51.13 Emergencies. Exclude; Admin
51.14 Definitions. Exclude; Admin
51.15 Time schedules. Exclude; Admin
51.16 Proprietary information. Exclude; Admin
51.17 Information collection requirements; OMB approval. Exclude; Admin
Preliminary Procedures Heading
Classification of Licensing and Regulatory Actions Heading
51.20 Criteria for and identification of licensing and Exclude; Admin
regulatory actions requiring environmental impact
statements.
51.21 Criteria for and identification of licensing and Exclude; Admin
regulatory actions requiring environmental
assessments.
51.22 Criterion for categorical exclusion; identification of Exclude; Admin
licensing and regulatory actions eligible for
categorical exclusion or otherwise not requiring
environmental review.
51.23 § 51.23 Temporary storage of spent fuel after

cessation of reactor operation--generic
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determination of no significant environmental
impact.

(a) The Commission has made a generic
determination that, if necessary, spent fuel
generated in any reactor can be stored safely and
without significant environmental impacts for at
least 30 years beyond the licensed life for operation
(which may include the term of a revised or
renewed license) of that reactor at its spent fuel
storage basin or at either onsite or offsite
independent spent fuel storage installations.
Further, the Commission believes there is
reasonable assurance that at least one mined
geologic repository will be available within the first
quarter of the twenty-first century, and sufficient
repository capacity will be available within 30 years
beyond the licensed life for operation of any reactor
to dispose of the commercial high-level waste and
spent fuel originating in such reactor and generated
up to that time.

(b) Accordingly, as provided in §§ 51.30(b), 51.53,
51.61, 51.80(b), 51.95, and 51.97(a), and within the
scope of the generic determination in paragraph (a)
of this section, no discussion of any environmental
impact of spent fuel storage in reactor facility
storage pools or independent spent fuel storage
installations (ISFSI) for the period following the term
of the reactor operating license or amendment,
reactor combined license or amendment, or initial
ISFSI license or amendment for which application is
made, is required in any environmental report,
environmental impact statement, environmental
assessment, or other analysis prepared in
connection with the issuance or amendment of an
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operating license for a nuclear power reactor under
parts 50 and 54 of this chapter, or issuance or
amendment of a combined license for a nuclear
power reactor under parts 52 and 54 of this chapter,
or the issuance of an initial license for storage of
spent fuel at an ISFSI, or any amendment thereto.
(c) This section does not alter any requirements to
consider the environmental impacts of spent fuel
storage during the term of a reactor operating
license or combined license, or a license for an
ISFSI in a licensing proceeding.
Determinations to Prepare Environmental Impact Heading
Statements, Environmental Assessments or
Findings of No Significant Impact, and Related
Procedures
51.25 Determination to prepare environmental impact Exclude; Admin
statement or environmental assessment; eligibility
for categorical exclusion.
51.26 Requirement to publish notice of intent and conduct Exclude; Admin
scoping process.
51.27 Notice of intent. Exclude; Admin
Scoping Heading
51.28 Scoping--participants. Exclude; Admin
51.29 Scoping-environmental impact statement and Exclude; Admin
supplement to environmental impact statement.
Environmental Assessment Heading
51.30 Environmental assessment. NA Exclude
51.31 Determinations based on environmental NA Exclude
assessment.
Finding of No Significant Impact Heading
51.32 Finding of no significant impact. NA Exclude
51.33 Draft finding of no significant impact; distribution. NA Exclude
51.34 Preparation of finding of no significant impact. NA Exclude
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51.35

Requirement to publish finding of no significant
impact; limitation on Commission action.

Z
>

Exclude

Environmental Reports and Information--
Requirements Applicable to Applicants and
Petitioners for Rulemaking

Heading

General

Heading

51.40

Consultation with NRC staff.

Exclude; Admin

51.41

Requirement to submit environmental information.

Exclude; Admin

Environmental Reports--General Requirements

Heading

51.45

Environmental report.

51.45(a)

(a) General. As required by §§ 51.50, 51.53, 51.54,
51.55, 51.60, 51.61, 51.62, or 51.68, as
appropriate, each applicant or petitioner for
rulemaking shall submit with its application or
petition for rulemaking one signed original of a
separate document entitled "Applicant's" or
"Petitioner's Environmental Report," as appropriate.
An applicant or petitioner for rulemaking may
submit a supplement to an environmental report at

any time.

51.45(b)

(b) Environmental considerations. The
environmental report shall contain a description of
the proposed action, a statement of its purposes, a
description of the environment affected, and
discuss the following considerations:

(1) The impact of the proposed action on the
environment. Impacts shall be discussed in
proportion to their significance;

(2) Any adverse environmental effects which cannot
be avoided should the proposal be implemented;
(3) Alternatives to the proposed action. The
discussion of alternatives shall be sufficiently
complete to aid the Commission in developing and
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exploring, pursuant to section 102(2)(E) of NEPA,
"appropriate alternatives to recommended courses
of action in any proposal which involves unresolved
conflicts concerning alternative uses of available
resources." To the extent practicable, the
environmental impacts of the proposal and the
alternatives should be presented in comparative
form;

(4) The relationship between local short-term uses
of man's environment and the maintenance and
enhancement of long-term productivity; and

(5) Any irreversible and irretrievable commitments
of resources which would be involved in the
proposed action should it be implemented.

51.45( c)

(c) Analysis. The environmental report must include
an analysis that considers and balances the
environmental effects of the proposed action, the
environmental impacts of alternatives to the
proposed action, and alternatives available for
reducing or avoiding adverse environmental effects.
An environmental report prepared at the early site
permit stage under § 51.50(b), limited work
authorization stage under § 51.49, construction
permit stage under § 51.50(a), or combined license
stage under § 51.50(c) must include a description of
impacts of the preconstruction activities performed
by the applicant at the proposed site (i.e., those
activities listed in paragraphs (2)(i) through (2)(x) in
the definition of "construction" contained in § 51.4),
necessary to support the construction and operation
of the facility which is the subject of the early site
permit, limited work authorization, construction
permit, or combined license application. The
environmental report must also contain an analysis
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of the cumulative impacts of the activities to be
authorized by the limited work authorization,
construction permit, or combined license in light of
the preconstruction impacts described in the
environmental report. Except for an environmental
report prepared at the early site permit stage, or an
environmental report prepared at the license
renewal stage under § 51.53(c), the analysis in the
environmental report should also include
consideration of the economic, technical, and other
benefits and costs of the proposed action and its
alternatives. Environmental reports prepared at the
license renewal stage under § 51.53(c) need not
discuss the economic or technical benefits and
costs of either the proposed action or alternatives
except if these benefits and costs are either
essential for a determination regarding the inclusion
of an alternative in the range of alternatives
considered or relevant to mitigation. In addition,
environmental reports prepared under § 51.53(c)
need not discuss issues not related to the
environmental effects of the proposed action and its
alternatives. The analyses for environmental reports
shall, to the fullest extent practicable, quantify the
various factors considered. To the extent that there
are important qualitative considerations or factors
that cannot be quantified, those considerations or
factors shall be discussed in qualitative terms. The
environmental report should contain sufficient data
to aid the Commission in its development of an
independent analysis.

51.45(d)

(d) Status of compliance. The environmental report
shall list all Federal permits, licenses, approvals
and other entitlements which must be obtained in
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connection with the proposed action and shall
describe the status of compliance with these
requirements. The environmental report shall also
include a discussion of the status of compliance
with applicable environmental quality standards and
requirements including, but not limited to, applicable
zoning and land-use regulations, and thermal and
other water pollution limitations or requirements
which have been imposed by Federal, State,
regional, and local agencies having responsibility
for environmental protection. The discussion of
alternatives in the report shall include a discussion
of whether the alternatives will comply with such
applicable environmental quality standards and
requirements.

51.45(e)

(e) Adverse information. The information submitted
pursuant to paragraphs (b) through (d) of this
section should not be confined to information
supporting the proposed action but should also
include adverse information.

Environmental Reports--Production and Utilization
Facilities

Heading

51.49

Environmental report—limited work authorization.

51.49(a)

(a) Limited work authorization submitted as part of
complete construction permit or combined license
application. Each applicant for a construction permit
or combined license applying for a limited work
authorization under § 50.10(d) of this chapter in a
complete application under 10 CFR 2.101(a)(1)
through (a)(4), shall submit with its application a
separate document, entitled, "Applicant's
Environmental Report—Limited Work Authorization

Page 7 of 37




Identifier: NGNP-LIC-ETR-PROC-0001 Procedure for Attachment 1
Revision: 1 Performing the Regulatory Gap Applicability Determination Table
Date: 08/16/2010 Analysis

Table A1-4: PART 51-- ENVIRONMENTAL PROTECTION REGULATIONS FOR DOMESTIC LICENSING AND RELATED REGULATORY FUNCTIONS

Title/Requirement

Reg or Guidance

Applicable

Additional

Design Info

/Additional Reg
Needed

Basis/Comment

Stage," which is in addition to the environmental
report required by § 51.50 of this part. Each
environmental report must also contain the
following information:

(1) A description of the activities proposed to be
conducted under the limited work authorization;

(2) A statement of the need for the activities; and
(3) A description of the environmental impacts that
may reasonably be expected to result from the
activities, the mitigation measures that the applicant
proposes to implement to achieve the level of
environmental impacts described, and a discussion
of the reasons for rejecting mitigation measures that
could be employed by the applicant to further
reduce environmental impacts.

51.49(b)

(b) Phased application for limited work authorization
and construction permit or combined license. If the
construction permit or combined license application
is filed in accordance with § 2.101(a)(9) of this
chapter, then the environmental report for part one
of the application may be limited to a discussion of
the activities proposed to be conducted under the
limited work authorization. If the scope of the
environmental report for part one is so limited, then
part two of the application must include the
information required by § 51.50, as applicable.
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51.49( c)

(c) Limited work authorization submitted as part of
an early site permit application. Each applicant for
an early site permit under subpart A of part 52 of
this chapter requesting a limited work authorization
shall submit with its application the environmental
report required by § 51.50(b). Each environmental
report must contain the following information:

(1) A description of the activities proposed to be
conducted under the limited work authorization;

(2) A statement of the need for the activities; and
(3) A description of the environmental impacts that
may reasonably be expected to result from the
activities, the mitigation measures that the applicant
proposes to implement to achieve the level of
environmental impacts described, and a discussion
of the reasons for rejecting mitigation measures that
could be employed by the applicant to further
reduce environmental impacts.

51.49(d)

(d) Limited work authorization request submitted by
early site permit holder. Each holder of an early site
permit requesting a limited work authorization shall
submit with its application a document entitled,
"Applicant's Environmental Report—Limited Work
Authorization under Early Site Permit," containing
the following information:

(1) A description of the activities proposed to be
conducted under the limited work authorization;

(2) A statement of the need for the activities;

(3) A description of the environmental impacts that
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may reasonably be expected to result from the
activities, the mitigation measures that the applicant
proposes to implement to achieve the level of
environmental impacts described, and a discussion
of the reasons for rejecting mitigation measures that
could be employed by the applicant to further
reduce environmental impacts; and

(4) Any new and significant information for issues
related to the impacts of construction of the facility
that were resolved in the early site permit
proceeding with respect to the environmental
impacts of the activities to be conducted under the
limited work authorization.

(5) A description of the process used to identify new
and significant information regarding NRC's
conclusions in the early site permit environmental
impact statement. The process must be a
reasonable methodology for identifying this new
and significant information.

51.49(e)

(e) Limited work authorization for a site where an
environmental impact statement was prepared, but
the facility construction was not completed. If the
limited work authorization is for activities to be
conducted at a site for which the Commission has
previously prepared an environmental impact
statement for the construction and operation of a
nuclear power plant, and a construction permit was
issued but construction of the plant was never
completed, then the applicant's environmental
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report may incorporate by reference the earlier
environmental impact statement. In the event of
such referencing, the environmental report must
identify:

(1) Any new and significant information material to
issues related to the impacts of construction of the
facility that were resolved in the construction permit
proceeding for the matters required to be
addressed in paragraph (a) of this section; and

(2) A description of the process used to identify new
and significant information regarding the NRC's
conclusions in the construction permit
environmental impact statement. The process must
use a reasonable methodology for identifying this
new and significant information.

51.49(f)

(f) Environmental Report. An environmental report
submitted in accordance with this section must
separately evaluate the environmental impacts and
proposed alternatives attributable to the activities
proposed to be conducted under the limited work
authorization. At the option of the applicant, the
"Applicant's Environmental Report—Limited Work
Authorization Stage," may contain the information
required to be submitted in the environmental report
required under 51.50, which addresses the impacts
of construction and operation for the proposed
facility (including the environmental impacts
attributable to the limited work authorization), and
discusses the overall costs and benefits balancing
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for the proposed action.

51.50

Environmental report—construction permit, early
site permit, or combined license stage.

51.50(a)

(a) Construction permit stage. Each applicant for a
permit to construct a production or utilization facility
covered by § 51.20 shall submit with its application
a separate document, entitled "Applicant's
Environmental Report—Construction Permit Stage,"
which shall contain the information specified in §§
51.45, 51.51, and 51.52. Each environmental report
shall identify procedures for reporting and keeping
records of environmental data, and any conditions
and monitoring requirements for protecting the non-
aquatic environment, proposed for possible
inclusion in the license as environmental conditions
in accordance with § 50.36b of this chapter.

51.50(b)

(b) Early site permit stage. Each applicant for an
early site permit shall submit with its application a
separate document, entitled "Applicant's
Environmental Report—Early Site Permit Stage,"
which shall contain the information specified in §§
51.45, 51.51, and 51.52, as modified in this
paragraph.

(1) The environmental report must include an
evaluation of alternative sites to determine whether
there is any obviously superior alternative to the site
proposed.

(2) The environmental report may address one or
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more of the environmental effects of construction
and operation of a reactor, or reactors, which have
design characteristics that fall within the site
characteristics and design parameters for the early
site permit application, provided however, that the
environmental report must address all
environmental effects of construction and operation
necessary to determine whether there is any
obviously superior alternative to the site proposed.
The environmental report need not include an
assessment of the economic, technical, or other
benefits (for example, need for power) and costs of
the proposed action or an evaluation of alternative
energy sources.

(3) For other than light-water-cooled nuclear power
reactors, the environmental report must contain the
basis for evaluating the contribution of the
environmental effects of fuel cycle activities for the
nuclear power reactor.

(4) Each environmental report must identify the
procedures for reporting and keeping records of
environmental data, and any conditions and
monitoring requirements for protecting the non-
aquatic environment, proposed for possible
inclusion in the license as environmental conditions
in accordance with § 50.36b of this chapter.

51.50( c)

(c) Combined license stage. Each applicant for a
combined license shall submit with its application a
separate document, entitled "Applicant's
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Environmental Report—Combined License Stage."
Each environmental report shall contain the
information specified in §§ 51.45, 51.51, and 51.52,
as modified in this paragraph. For other than light-
water-cooled nuclear power reactors, the
environmental report shall contain the basis for
evaluating the contribution of the environmental
effects of fuel cycle activities for the nuclear power
reactor. Each environmental report shall identify
procedures for reporting and keeping records of
environmental data, and any conditions and
monitoring requirements for protecting the non-
aquatic environment, proposed for possible
inclusion in the license as environmental conditions
in accordance with § 50.36b of this chapter. The
combined license environmental report may
reference information contained in a final
environmental document previously prepared by the
NRC staff.

(1) Application referencing an early site permit. If
the combined license application references an
early site permit, then the "Applicant's
Environmental Report—Combined License Stage"
need not contain information or analyses submitted
to the Commission in "Applicant's Environmental
Report—Early Site Permit Stage," or resolved in the
Commission's early site permit environmental
impact statement, but must contain, in addition to
the environmental information and analyses
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otherwise required:

(i) Information to demonstrate that the design of the
facility falls within the site characteristics and design
parameters specified in the early site permit;

(i) Information to resolve any significant
environmental issue that was not resolved in the
early site permit proceeding;

(iii) Any new and significant information for issues
related to the impacts of construction and operation
of the facility that were resolved in the early site
permit proceeding;

(iv) A description of the process used to identify
new and significant information regarding the
NRC's conclusions in the early site permit
environmental impact statement. The process must
use a reasonable methodology for identifying such
new and significant information; and

(v) A demonstration that all environmental terms
and conditions that have been included in the early
site permit will be satisfied by the date of issuance
of the combined license. Any terms or conditions of
the early site permit that could not be met by the
time of issuance of the combined license, must be
set forth as terms or conditions of the combined
license.

[Material referencing Design Certification and
manufacturing licenses deleted.]

51.51

Uranium fuel cycle environmental data--Table S-3.

Note: Only text portions of the regulation are
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Under § 51.50, every environmental report
prepared for the construction permit stage or early
site permit stage or combined license stage of a
light-water-cooled nuclear power reactor, and
submitted on or after September 4, 1979, shall take
Table S-3, Table of Uranium Fuel Cycle
Environmental Data, as the basis for evaluating the
contribution of the environmental effects of uranium
mining and milling, the production of uranium
hexafluoride, isotopic enrichment, fuel fabrication,
reprocessing of irradiated fuel, transportation of
radioactive materials and management of low-level
wastes and high-level wastes related to uranium
fuel cycle activities to the environmental costs of
licensing the nuclear power reactor. Table S—3 shall
be included in the environmental report and may be
supplemented by a discussion of the environmental
significance of the data set forth in the table as
weighed in the analysis for the proposed facility.

listed. See the actual regulation for the layout
and data requirements shown in Table S-3.

51.52

Environmental effects of transportation of fuel and
waste--Table S-4.

Under § 51.50, every environmental report
prepared for the construction permit stage or early
site permit stage or combined license stage of a
light-water-cooled nuclear power reactor, and
submitted after February 4, 1975, shall contain a
statement concerning transportation of fuel and
radioactive wastes to and from the reactor. That
statement shall indicate that the reactor and this
transportation either meet all of the conditions in
paragraph (a) of this section or all of the conditions
of paragraph (b) of this section.

(a)(1) The reactor has a core thermal power level
not exceeding 3,800 megawatts;

Note: Only text portions of the regulation are
listed. See the actual regulation for the layout
and data requirements shown in Table S-4.
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(2) The reactor fuel is in the form of sintered
uranium dioxide pellets having a uranium-235
enrichment not exceeding 4% by weight, and the
pellets are encapsulated in zircaloy rods;

(3) The average level of irradiation of the irradiated
fuel from the reactor does not exceed 33,000
megawatt-days per metric ton, and no irradiated
fuel assembly is shipped until at least 90 days after
it is discharged from the reactor;

(4) With the exception of irradiated fuel, all
radioactive waste shipped from the reactor is
packaged and in a solid form;

(5) Unirradiated fuel is shipped to the reactor by
truck; irradiated fuel is shipped from the reactor by
truck, rail, or barge; and radioactive waste other
than irradiated fuel is shipped from the reactor by
truck or rail; and

(6) The environmental impacts of transportation of
fuel and waste to and from the reactor, with respect
to normal conditions of transport and possible
accidents in transport, are as set forth in Summary
Table S-4 in paragraph (c) of this section; and the
values in the table represent the contribution of the
transportation to the environmental costs of
licensing the reactor.

(b) For reactors not meeting the conditions of
paragraph (a) of this section, the statement shall
contain a full description and detailed analysis of
the environmental effects of transportation of fuel
and wastes to and from the reactor, including
values for the environmental impact under normal
conditions of transport and for the environmental
risk from accidents in transport. The statement shall
indicate that the values determined by the analysis
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represent the contribution of such effects to the
environmental costs of licensing the reactor.

51.53

Postconstruction environmental reports.

51.53(a)

(a) General. Any environmental report prepared
under the provisions of this section may incorporate
by reference any information contained in a prior
environmental report or supplement thereto that
relates to the production or utilization facility or site,
or any information contained in a final
environmental document previously prepared by the
NRC staff that relates to the production or utilization
facility or site. Documents that may be referenced
include, but are not limited to, the final
environmental impact statement; supplements to
the final environmental impact statement, including
supplements prepared at the license renewal stage;
NRC staff-prepared final generic environmental
impact statements; and environmental assessments
and records of decisions prepared in connection
with the construction permit, operating license, early
site permit, combined license and any license
amendment for that facility.

51.53(b)

(b) Operating license stage. Each applicant for a
license to operate a production or utilization facility
covered by § 51.20 shall submit with its application
a separate document entitled "Supplement to
Applicant's Environmental Report--Operating
License Stage," which will update "Applicant's
Environmental Report--Construction Permit Stage."
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Unless otherwise required by the Commission, the
applicant for an operating license for a nuclear
power reactor shall submit this report only in
connection with the first licensing action authorizing
full-power operation. In this report, the applicant
shall discuss the same matters described in §§
51.45, 51.51, and 51.52, but only to the extent that
they differ from those discussed or reflect new
information in addition to that discussed in the final
environmental impact statement prepared by the
Commission in connection with the construction
permit. No discussion of need for power, or of
alternative energy sources, or of alternative sites for
the facility, or of any aspect of the storage of spent
fuel for the facility within the scope of the generic
determination in § 51.23(a) and in accordance with
§ 51.23(b) is required in this report.

51.53( c)

(c) Operating license renewal stage. (1) Each
applicant for renewal of a license to operate a
nuclear power plant under part 54 of this chapter
shall submit with its application a separate
document entitled "Applicant's Environmental
Report--Operating License Renewal Stage."

(2) The report must contain a description of the
proposed action, including the applicant's plans to
modify the facility or its administrative control
procedures as described in accordance with §
54.21 of this chapter. This report must describe in
detail the modifications directly affecting the
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environment or affecting plant effluents that affect
the environment. In addition, the applicant shall
discuss in this report the environmental impacts of
alternatives and any other matters described in §
51.45. The report is not required to include
discussion of need for power or the economic costs
and economic benefits of the proposed action or of
alternatives to the proposed action except insofar
as such costs and benefits are either essential for a
determination regarding the inclusion of an
alternative in the range of alternatives considered or
relevant to mitigation. The environmental report
need not discuss other issues not related to the
environmental effects of the proposed action and
the alternatives. In addition, the environmental
report need not discuss any aspect of the storage of
spent fuel for the facility within the scope of the
generic determination in § 51.23(a) and in
accordance with § 51.23(b).

(3) For those applicants seeking an initial renewed
license and holding an operating license,
construction permit, or combined license as of June
30, 1995, the environmental report shall include the
information required in paragraph (c)(2) of this
section subject to the following conditions and
considerations:

(i) The environmental report for the operating
license renewal stage is not required to contain
analyses of the environmental impacts of the
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license renewal issues identified as Category 1
issues in Appendix B to subpart A of this part.

(i) The environmental report must contain analyses
of the environmental impacts of the proposed
action, including the impacts of refurbishment
activities, if any, associated with license renewal
and the impacts of operation during the renewal
term, for those issues identified as Category 2
issues in Appendix B to subpart A of this part. The
required analyses are as follows:

(A) If the applicant's plant utilizes cooling towers or
cooling ponds and withdraws make-up water from a
river whose annual flow rate is less than 3.15x10"
ft*/lyear (9x10'°m®/year), an assessment of the
impact of the proposed action on the flow of the
river and related impacts on instream and riparian
ecological communities must be provided. The
applicant shall also provide an assessment of the
impacts of the withdrawal of water from the river on
alluvial aquifers during low flow.

(B) If the applicant's plant utilizes once-through
cooling or cooling pond heat dissipation systems,
the applicant shall provide a copy of current Clean
Water Act 316(b) determinations and, if necessary,
a 316(a) variance in accordance with 40 CFR part
125, or equivalent State permits and supporting
documentation. If the applicant can not provide
these documents, it shall assess the impact of the
proposed action on fish and shellfish resources
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resulting from heat shock and impingement and
entrainment.

(C) If the applicant's plant uses Ranney wells or
pumps more than 100 gallons (total onsite) of
ground water per minute, an assessment of the
impact of the proposed action on ground-water use
must be provided.

(D) If the applicant's plant is located at an inland
site and utilizes cooling ponds, an assessment of
the impact of the proposed action on groundwater
quality must be provided.

(E) All license renewal applicants shall assess the
impact of refurbishment and other license-renewal-
related construction activities on important plant
and animal habitats. Additionally, the applicant shall
assess the impact of the proposed action on
threatened or endangered species in accordance
with the Endangered Species Act.

(F) If the applicant's plant is located in or near a
nonattainment or maintenance area, an
assessment of vehicle exhaust emissions
anticipated at the time of peak refurbishment
workforce must be provided in accordance with the
Clean Air Act as amended.

(G) If the applicant's plant uses a cooling pond,
lake, or canal or discharges into a river having an
annual average flow rate of less than 3.15x10'?
ft3/year (9x101°m3/year), an assessment of the
impact of the proposed action on public health from
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thermophilic organisms in the affected water must
be provided.

(H) If the applicant's transmission lines that were
constructed for the specific purpose of connecting
the plant to the transmission system do not meet
the recommendations of the National Electric Safety
Code for preventing electric shock from induced
currents, an assessment of the impact of the
proposed action on the potential shock hazard from
the transmission lines must be provided.

(I) An assessment of the impact of the proposed
action on housing availability, land-use, and public
schools (impacts from refurbishment activities only)
within the vicinity of the plant must be provided.
Additionally, the applicant shall provide an
assessment of the impact of population increases
attributable to the proposed project on the public
water supply.

(J) All applicants shall assess the impact of highway
traffic generated by the proposed project on the
level of service of local highways during periods of
license renewal refurbishment activities and during
the term of the renewed license.

(K) All applicants shall assess whether any historic
or archaeological properties will be affected by the
proposed project.

(L) If the staff has not previously considered severe
accident mitigation alternatives for the applicant's
plant in an environmental impact statement or
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related supplement or in an environmental
assessment, a consideration of alternatives to
mitigate severe accidents must be provided.

(M) Reserved.

(iii) The report must contain a consideration of
alternatives for reducing adverse impacts, as
required by § 51.45(c), for all Category 2 license
renewal issues in Appendix B to subpart A of this
part. No such consideration is required for Category
1 issues in Appendix B to subpart A of this part.

(iv) The environmental report must contain any new
and significant information regarding the
environmental impacts of license renewal of which
the applicant is aware.

51.53(d)

(d) Postoperating license stage. Each applicant for
a license amendment authorizing decommissioning
activities for a production or utilization facility either
for unrestricted use or based on continuing use
restrictions applicable to the site; and each
applicant for a license amendment approving a
license termination plan or decommissioning plan
under § 50.82 of this chapter either for unrestricted
use or based on continuing use restrictions
applicable to the site; and each applicant for a
license or license amendment to store spent fuel at
a nuclear power reactor after expiration of the
operating license for the nuclear power reactor shall
submit with its application a separate document,
entitled "Supplement to Applicant's Environmental
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Report--Post Operating License Stage," which will
update "Applicant's Environmental Report--
Operating License Stage," as appropriate, to reflect
any new information or significant environmental
change associated with the applicant's proposed
decommissioning activities or with the applicant's
proposed activities with respect to the planned
storage of spent fuel. Unless otherwise required by
the Commission, in accordance with the generic
determination in § 51.23(a) and the provisions in §
51.23(b), the applicant shall only address the
environmental impact of spent fuel storage for the
term of the license applied for. The “Supplement to
Applicant’s Environmental Report—Post Operating
License Stage” may incorporate by reference any
information contained in “Applicants Environmental
Report—Construction Permit Stage.

51.54 Environmental report--manufacturing license. NA Exclude

51.55 Environmental report—standard design certification. | NA Exclude

51.58 Environmental report-number of copies; distribution. Exclude; Admin

Environmental Reports--Materials Licenses Heading

51.60 Environmental report--materials licenses. NA Exclude

51.61 Environmental report--independent spent fuel NA Exclude
storage installation (ISFSI) or monitored retrievable
storage installation (MRS) license.

51.62 Environmental report--land disposal of radioactive NA Exclude
waste licensed under 10 CFR part 61.

51.66 Environmental report--number of copies; NA Exclude
distribution.

51.67 Environmental information concerning geologic NA Exclude
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repositories.
Environmental Reports--Rulemaking Heading
51.68 Environmental report--rulemaking. NA Exclude
Environmental Impact Statements NA Exclude
Draft Environmental Impact Statements--General Heading
Requirements
51.70 Draft environmental impact statement--general. Exclude; Admin
51.71 Draft environmental impact statement--contents. Exclude; Admin
51.72 Supplement to draft environmental impact Exclude; Admin
statement.
51.73 Request for comments on draft environmental Exclude; Admin
impact statement.
51.74 Distribution of draft environmental impact statement Exclude; Admin
and supplement to draft environmental impact
statement; news releases.
Draft Environmental Impact Statements--Production Heading
and Utilization Facilities
51.75 Draft environmental impact statement—construction
permit, early site permit, or combined license.
51.75(a) (a) Construction permit stage. A draft environmental

impact statement relating to issuance of a
construction permit for a production or utilization
facility will be prepared in accordance with the
procedures and measures described in §§ 51.70,
51.71, 51.72, and 51.73. The contribution of the
environmental effects of the uranium fuel cycle
activities specified in § 51.51 shall be evaluated on
the basis of impact values set forth in Table S-3,
Table of Uranium Fuel Cycle Environmental Data,
which shall be set out in the draft environmental
impact statement. With the exception of radon-222
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and technetium-99 releases, no further discussion
of fuel cycle release values and other numerical
data that appear explicitly in the table shall be
required? The impact statement shall take account
of dose commitments and health effects from fuel
cycle effluents set forth in Table S-3 and shall in
addition take account of economic, socioeconomic,
and possible cumulative impacts and other fuel
cycle impacts as may reasonably appear
significant.

51.75(b)

(b) Early site permit stage. A draft environmental
impact statement relating to issuance of an early
site permit for a production or utilization facility will
be prepared in accordance with the procedures and
measures described in §§ 51.70, 51.71, 51.72,
51.73, and this section. The contribution of the
environmental effects of the uranium fuel cycle
activities specified in § 51.51 shall be evaluated on
the basis of impact values set forth in Table S-3,
Table of Uranium Fuel Cycle Environmental Data,
which shall be set out in the draft environmental
impact statement. With the exception of radon-222
and technetium-99 releases, no further discussion
of fuel cycle release values and other numerical
data that appear explicitly in the table shall be
required? The impact statement shall take account
of dose commitments and health effects from fuel
cycle effluents set forth in Table S—3 and shall in
addition take account of economic, socioeconomic,
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and possible cumulative impacts and other fuel
cycle impacts as may reasonably appear
significant. The draft environmental impact
statement must include an evaluation of alternative
sites to determine whether there is any obviously
superior alternative to the site proposed. The draft
environmental impact statement must also include
an evaluation of the environmental effects of
construction and operation of a reactor, or reactors,
which have design characteristics that fall within the
site characteristics and design parameters for the
early site permit application, but only to the extent
addressed in the early site permit environmental
report or otherwise necessary to determine whether
there is any obviously superior alternative to the site
proposed. The draft environmental impact
statement must not include an assessment of the
economic, technical, or other benefits (for example,
need for power) and costs of the proposed action or
an evaluation of alternative energy sources, unless
these matters are addressed in the early site permit
environmental report.

51.75( c)

(c) Combined license stage. A draft environmental
impact statement relating to issuance of a
combined license that does not reference an early
site permit will be prepared in accordance with the
procedures and measures described in §§ 51.70,
51.71, 51.72, and 51.73. The contribution of the
environmental effects of the uranium fuel cycle
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activities specified in § 51.51 shall be evaluated on
the basis of impact values set forth in Table S-3,
Table of Uranium Fuel Cycle Environmental Data,
which shall be set out in the draft environmental
impact statement. With the exception of radon-222
and technetium-99 releases, no further discussion
of fuel cycle release values and other numerical
data that appear explicitly in the table shall be
required? The impact statement shall take account
of dose commitments and health effects from fuel
cycle effluents set forth in Table S-3 and shall in
addition take account of economic, socioeconomic,
and possible cumulative impacts and other fuel
cycle impacts as may reasonably appear
significant. The impact statement will include a
discussion of the storage of spent fuel for the
nuclear power plant within the scope of the generic
determination in§ 51.23(a) and in accordance with§
51.23(b).

(1) Combined license application referencing an
early site permit. If the combined license application
references an early site permit, then the NRC staff
shall prepare a draft supplement to the early site
permit environmental impact statement. The
supplement must be prepared in accordance with §
51.92(e).

(2) Combined license application referencing a
standard design certification. If the combined
license application references a standard design
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certification and the site characteristics of the
combined license's site fall within the site
parameters specified in the design certification
environmental assessment, then the draft combined
license environmental impact statement shall
incorporate by reference the design certification
environmental assessment, and summarize the
findings and conclusions of the environmental
assessment with respect to severe accident
mitigation design alternatives.

(3) Combined license application referencing a
manufactured reactor. If the combined license
application proposes to use a manufactured reactor
and the site characteristics of the combined
license's site fall within the site parameters
specified in the manufacturing license
environmental assessment, then the draft combined
license environmental impact statement shall
incorporate by reference the manufacturing license
environmental assessment, and summarize the
findings and conclusions of the environmental
assessment with respect to severe accident
mitigation design alternatives. The combined
license environmental impact statement report will
not address the environmental impacts associated
with manufacturing the reactor under the
manufacturing license.
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51.76

Draft environmental impact statement—Ilimited work
authorization.

51.76(a)

(a) Limited work authorization submitted as part of
complete construction permit or combined license
application. If the application for a limited work
authorization is submitted as part of a complete
construction permit or combined license application,
then the NRC may prepare a partial draft
environmental impact statement. The analysis
called for by § 51.71(d) must be limited to the
activities proposed to be conducted under the
limited work authorization. Alternatively, the NRC
may prepare a complete draft environmental impact
statement prepared in accordance with § 51.75(a)
or (c), as applicable.

51.76(b)

(b) Phased application for limited work authorization
under § 2.101(a)(9) of this chapter. If the application
for a limited work authorization is submitted in
accordance with § 2.101(a)(9) of this chapter, then
the draft environmental impact statement for part
one of the application may be limited to
consideration of the activities proposed to be
conducted under the limited work authorization, and
the proposed redress plan. However, if the
environmental report contains the full set of
information required to be submitted under §
51.50(a) or (c), then a draft environmental impact
statement must be prepared in accordance with §
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51.75(a) or (c), as applicable. Siting issues,
including whether there is an obviously superior
alternative site, or issues related to operation of the
proposed nuclear power plant at the site, including
need for power, may not be considered. After part
two of the application is docketed, the NRC will
prepare a draft supplement to the final
environmental impact statement for part two of the
application under § 51.72. No updating of the
information contained in the final environmental
impact statement prepared for part one is
necessary in preparation of the supplemental
environmental impact statement. The draft
supplement must consider all environmental
impacts associated with the prior issuance of the
limited work authorization, but may not address or
consider the sunk costs associated with the limited
work authorization.

51.76( c)

(c) Limited work authorization submitted as part of
an early site permit application. If the application for
a limited work authorization is submitted as part of
an application for an early site permit, then the NRC
will prepare an environmental impact statement in
accordance with § 51.75(b). However, the analysis
called for by § 51.71(d) must also address the
activities proposed to be conducted under the
limited work authorization.
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51.76(d)

(d) Limited work authorization request submitted by
an early site permit holder. If the application for a
limited work authorization is submitted by a holder
of an early site permit, then the NRC will prepare a
draft supplement to the environmental impact
statement for the early site permit. The supplement
is limited to consideration of the activities proposed
to be conducted under the limited work
authorization, the adequacy of the proposed
redress plan, and whether there is new and
significant information identified with respect to
issues related to the impacts of construction of the
facility that were resolved in the early site permit
proceeding with respect to the environmental
impacts of the activities to be conducted under the
limited work authorization. No other updating of the
information contained in the final environmental
impact statement prepared for the early site permit
is required.

51.76(e)

(e) Limited work authorization for a site where an
environmental impact statement was prepared, but
the facility construction was not completed. If the
limited work authorization is for activities to be
conducted at a site for which the Commission has
previously prepared an environmental impact
statement for the construction and operation of a
nuclear power plant, and a construction permit was
issued but construction of the plant was not
completed, then the draft environmental impact
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statement shall incorporate by reference the earlier
environmental impact statement. The draft
environmental impact statement must be limited to
a consideration of whether there is significant new
information with respect to the environmental
impacts of construction, relevant to the activities to
be conducted under the limited work authority, so
that the conclusion of the referenced environmental
impact statement on the impacts of construction
would, when analyzed in accordance with § 51.71,
lead to the conclusion that the limited work
authorization should not be issued or should be
issued with appropriate conditions.

51.76(f)

(f) Draft environmental impact statement. A draft
environmental impact statement prepared under
this section must separately evaluate the
environmental impacts and proposed alternatives
attributable to the activities proposed to be
conducted under the limited work authorization.
However, if the "Applicant's Environmental
Report—Limited Work Authorization Stage," also
contains the information required to be submitted in
the environmental report required under § 51.50,
then the environmental impact statement must
address the impacts of construction and operation
for the proposed facility (including the
environmental impacts attributable to the limited
work authorization), and discuss the overall costs
and benefits balancing for the underlying proposed
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action, in accordance with § 51.71, and § 51.75(a)
or (c), as applicable.
51.77 Distribution of draft environmental impact Exclude; Admin
statement.
Draft Environmental Impact Statements--Materials Heading
Licenses
51.80 Draft environmental impact statement--materials NA Exclude
license.
51.81 Distribution of draft environmental impact NA Exclude
statement.
Draft Environmental Impact Statements-- Heading
Rulemaking
51.85 Draft environmental impact statement--rulemaking. NA Exclude
51.86 Distribution of draft environmental impact NA Exclude
statement.
Legislative Environmental Impact Statements-- Heading
Proposals for Legislation
51.88 Proposals for legislation. NA Exclude
Final Environmental Impact Statements--General Heading
Requirements
51.90 Final environmental impact statement--general. Exclude; Admin
51.91 Final environmental impact statement--contents. Exclude; Admin
51.92 Supplement to the final environmental impact Exclude; Admin
statement.
51.93 Distribution of final environmental impact statement Exclude; Admin
and supplement to final environmental impact
statement; news releases.
51.94 Requirement to consider final environmental impact Exclude; Admin
statement.
Final Environmental Impact Statements--Production Heading
and Utilization Facilities
51.95 Postconstruction environmental impact statements. Exclude; Admin; relates to Commission action.
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(Note: Section references 10 CFR 51.23 which
may be technology dependent, but does not
require further evaluation.)
Final Environmental Impact Statements--Materials Heading
Licenses
51.97 Final environmental impact statement--materials NA Exclude
license.
Final Environmental Impact Statements-- Heading
Rulemaking
51.99 [Reserved] NA Exclude; Not issued
NEPA Procedure and Administrative Action Heading
General Heading
51.100 Timing of Commission action. Exclude; Admin
51.101 Limitations on actions. Exclude; Admin
51.102 Requirement to provide a record of decision; Exclude; Admin
preparation.
51.103 Record of decision--general. Exclude; Admin
51.104 NRC proceeding using public hearings; Exclude; Admin
consideration of environmental impact statement.
Production and Utilization Facilities Heading
51.105 Public hearings in proceedings for issuance of Exclude; Admin
construction permits or early site permits; limited
work authorizations.
51.105 a Public hearings in proceedings for issuance of NA Exclude
manufacturing licenses.
51.106 Public hearings in proceedings for issuance of Exclude; Admin
operating licenses.
51.107 Public hearings in proceedings for issuance of Exclude; Admin
combined licenses; limited work authorizations.
51.108 Public hearings on Commission findings that Exclude; Admin
inspections, tests, analyses, and acceptance
criteria of combined licenses are met
Materials Licenses Heading
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51.109 Public hearings in proceedings for issuance of NA Exclude
materials license with respect to a geologic
repository.
Rulemaking Heading
51.110 [Reserved] NA Exclude; Not issued
Public Notice of and Access to Environmental Heading
Documents
51.116 Notice of intent. Exclude; Admin
51.117 Draft environmental impact statement--notice of Exclude; Admin
availability.
51.118 Final environmental impact statement--notice of Exclude; Admin
availability.
51.119 Publication of finding of no significant impact; Exclude; Admin
distribution.
51.120 Availability of environmental documents for public Exclude; Admin
inspection.
51.121 Status of NEPA actions. Exclude; Admin
51.122 List of interested organizations and groups. Exclude; Admin
51.123 Charges for environmental documents; distribution Exclude; Admin
to public; distribution to governmental agencies.
Commenting Heading
51.124 Commission duty to comment. Exclude; Admin
Responsible Official Heading
51.125 Responsible official. Exclude; Admin
Appendix A to Subpart A--Format for Presentation of Material in Exclude; Admin
Environmental Impact Statements
Appendix B to Subpart A--Environmental Effect of Renewing the | NA Exclude
Operating License of a Nuclear Power Plant
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General Provisions Heading
52.0 Scope; applicability of 10 CFR Chapter | provisions. Exclude; Admin
52.1 Definitions. Exclude; Admin
52.2 Interpretations. Exclude; Admin
52.3 Written communications. Exclude; Admin
52.4 Deliberate misconduct. Exclude; Admin
52.5 Employee protection. Exclude; Admin
52.6 Completeness and accuracy of information. Exclude; Admin
52.7 Specific exemptions. Exclude; Admin
52.8 Combining licenses; elimination of repetition. Exclude; Admin
52.9 Jurisdictional limits. Exclude; Admin
52.10 Attacks and destructive acts. Exclude; Admin
52.11 Information collection requirements: OMB approval. Exclude; Admin
Subpart A—Early Site Permits Heading
52.12 Scope of subpart. NA Exclude; early site permits.
52.13 Relationship to other subparts. NA Exclude; early site permits.
52.15 Filing of applications. NA Exclude; early site permits.
52.16 Contents of applications; general information. NA Exclude; early site permits.
52.17 Contents of applications; technical information. NA Exclude; early site permits.
52.18 Standards for review of applications. NA Exclude; early site permits.
52.21 Administrative review of applications; hearings. NA Exclude; early site permits.
52.23 Referral to the Advisory Committee on Reactor NA Exclude; early site permits.
Safeguards (ACRS).
52.24 Issuance of early site permit. NA Exclude; early site permits.
52.25 Extent of activities permitted. NA Exclude; early site permits.
52.26 Duration of permit. NA Exclude; early site permits.
52.27 Limited work authorization after issuance of early NA Exclude; early site permits.
site permit.
52.28 Transfer of early site permit. NA Exclude; early site permits.
52.29 Application for renewal. NA Exclude; early site permits.
52.31 Criteria for renewal. NA Exclude; early site permits.
52.33 Duration of renewal. NA Exclude; early site permits.
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52.35 Use of site for other purposes. NA Exclude; early site permits.
52.39 Finality of early site permit determinations. NA Exclude; early site permits.
Subpart B—Standard Design Certifications Heading; standard design certification.
52.41 Scope of subpart. NA Exclude; standard design certification.
52.43 Relationship to other subparts. NA Exclude; standard design certification.
52.45 Filing of applications. NA Exclude; standard design certification.
52.46 Contents of applications; general information. NA Exclude; standard design certification.
52.47 Contents of applications; technical information. NA Exclude; standard design certification.
52.48 Standards for review of applications. NA Exclude; standard design certification.
52.51 Administrative review of applications. NA Exclude; standard design certification.
52.53 Referral to the Advisory Committee on Reactor NA Exclude; standard design certification.
Safeguards (ACRS).
52.54 Issuance of standard design certification. NA Exclude; standard design certification.
52.55 Duration of certification. NA Exclude; standard design certification.
52.57 Application for renewal. NA Exclude; standard design certification.
52.59 Criteria for renewal. NA Exclude; standard design certification.
52.61 Duration of renewal. NA Exclude; standard design certification.
52.63 Finality of standard design certifications. NA Exclude; standard design certification.
Subpart C—Combined Licenses Heading
52.71 Scope of subpart. Exclude; Admin
52.73 Relationship to other subparts. Exclude; Admin
52.75 Filing of applications. Exclude; Admin
52.77 Contents of applications; general information. Exclude; Admin
52.79 Contents of applications; technical information in
final safety analysis report.
52.79(a) (a) The application must contain a final safety

analysis report that describes the facility, presents
the design bases and the limits on its operation,
and presents a safety analysis of the structures,
systems, and components of the facility as a whole.
The final safety analysis report shall include the
following information, at a level of information
sufficient to enable the Commission to reach a final
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conclusion on all safety matters that must be
resolved by the Commission before issuance of a
combined license:

52.79(a)(1)

(1)(i) The boundaries of the site;

(ii) The proposed general location of each facility on
the site;

(iii) The seismic, meteorological, hydrologic, and
geologic characteristics of the proposed site with
appropriate consideration of the most severe of the
natural phenomena that have been historically
reported for the site and surrounding area and with
sufficient margin for the limited accuracy, quantity,
and time in which the historical data have been
accumulated;

(iv) The location and description of any nearby
industrial, military, or transportation facilities and
routes;

(v) The existing and projected future population
profile of the area surrounding the site;

(vi) A description and safety assessment of the site
on which the facility is to be located. The
assessment must contain an analysis and
evaluation of the major structures, systems, and
components of the facility that bear significantly on
the acceptability of the site under the radiological
consequence evaluation factors identified in
paragraphs (a)(1)(vi)(A) and (a)(1)(vi)(B) of this
section. In performing this assessment, an applicant
shall assume a fission product release 5 from the
core into the containment assuming that the facility
is operated at the ultimate power level
contemplated. The applicant shall perform an
evaluation and analysis of the postulated fission
product release, using the expected demonstrable
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containment leak rate and any fission product
cleanup systems intended to mitigate the
consequences of the accidents, together with
applicable site characteristics, including site
meteorology, to evaluate the offsite radiological
consequences. Site characteristics must comply
with part 100 of this chapter. The evaluation must
determine that:

(A) An individual located at any point on the
boundary of the exclusion area for any 2-hour
period following the onset of the postulated fission
product release, would not receive a radiation dose
in excess of 25 rem 6 total effective dose equivalent
(TEDE).

(B) An individual located at any point on the outer
boundary of the low population zone, who is
exposed to the radioactive cloud resulting from the
postulated fission product release (during the entire
period of its passage) would not receive a radiation
dose in excess of 25 rem TEDE; and

52.79(a)(2)

(2) A description and analysis of the structures,
systems, and components of the facility with
emphasis upon performance requirements, the
bases, with technical justification therefor, upon
which these requirements have been established,
and the evaluations required to show that safety
functions will be accomplished. It is expected that
reactors will reflect through their design,
construction, and operation an extremely low
probability for accidents that could result in the
release of significant quantities of radioactive fission
products. The descriptions shall be sufficient to
permit understanding of the system designs and
their relationship to safety evaluations. ltems such

Yes
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as the reactor core, reactor coolant system,
instrumentation and control systems, electrical
systems, containment system, other engineered
safety features, auxiliary and emergency systems,
power conversion systems, radioactive waste
handling systems, and fuel handling systems shall
be discussed insofar as they are pertinent. The
following power reactor design characteristics and
proposed operation will be taken into consideration
by the Commission:

(i) Intended use of the reactor including the
proposed maximum power level and the nature and
inventory of contained radioactive materials;

(ii) The extent to which generally accepted
engineering standards are applied to the design of
the reactor;

(iif) The extent to which the reactor incorporates
unique, unusual or enhanced safety features having
a significant bearing on the probability or
consequences of accidental release of radioactive
materials;

(iv) The safety features that are to be engineered
into the facility and those barriers that must be
breached as a result of an accident before a
release of radioactive material to the environment
can occur. Special attention must be directed to
plant design features intended to mitigate the
radiological consequences of accidents. In
performing this assessment, an applicant shall
assume a fission product release 7 from the core
into the containment assuming that the facility is
operated at the ultimate power level contemplated;

Page 5 of 25




Identifier: NGNP-LIC-ETR-PROC-0001 Procedure for Attachment 1
Revision: 1 Performing the Regulatory Gap Applicability Determination Table
Date: 08/16/2010 Analysis
Table A1-5: PART 52—LICENSES, CERTIFICATIONS, AND APPROVALS FOR NUCLEAR POWER PLANTS
[J]
2 00
5 &
=l — 0O —
3| 3| gg| ¢
S 2| sc| &3
= o 2 T
ID S o0 S % S 0
Title/Requirement < & 2 A8 | 2 2 | Basis/Comment

52.79(a)(3)

(3) The kinds and quantities of radioactive materials
expected to be produced in the operation and the
means for controlling and limiting radioactive
effluents and radiation exposures within the limits
set forth in part 20 of this chapter;

52.79(a)(4)

(4) The design of the facility including:

(i) The principal design criteria for the facility.
Appendix A to part 50 of this chapter, "General
Design Criteria for Nuclear Power Plants,"
establishes minimum requirements for the principal
design criteria for water-cooled nuclear power
plants similar in design and location to plants for
which construction permits have previously been
issued by the Commission and provides guidance
to applicants in establishing principal design criteria
for other types of nuclear power units;

(ii) The design bases and the relation of the design
bases to the principal design criteria;

(iii) Information relative to materials of construction,
arrangement, and dimensions, sufficient to provide
reasonable assurance that the design will conform
to the design bases with adequate margin for
safety.

52.79(a)(5)

(5) An analysis and evaluation of the design and
performance of structures, systems, and
components with the objective of assessing the risk
to public health and safety resulting from operation
of the facility and including determination of the
margins of safety during normal operations and
transient conditions anticipated during the life of the
facility, and the adequacy of structures, systems,
and components provided for the prevention of
accidents and the mitigation of the consequences of
accidents. Analysis and evaluation of ECCS cooling
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performance and the need for high-point vents
following postulated loss-of-coolant accidents shall
be performed in accordance with the requirements
of §§ 50.46 and 50.46a of this chapter;

52.79(a)(6) (6) A description and analysis of the fire protection
design features for the reactor necessary to comply
with 10 CFR part 50, appendix A, GDC 3, and §
50.48 of this chapter,

52.79(a)(7) (7) A description of protection provided against
pressurized thermal shock events, including
projected values of the reference temperature for
reactor vessel beltline materials as defined in §§
50.60 and 50.61(b)(1) and (b)(2) of this chapter;

52.79(a)(8) (8) An analysis and description of the equipment
and systems for combustible gas control as
required by § 50.44 of this chapter;

52.79(a)(9) (9) The coping analyses, and any design features
necessary to address station blackout, as described
in § 50.63 of this chapter;

52.79(a)(10) | (10) A description of the program, and its
implementation, required by § 50.49(a) of this
chapter for the environmental qualification of
electric equipment important to safety and the list of
electric equipment important to safety that is
required by 10 CFR 50.49(d);

52.79(a)(11) | (11) A description of the program(s), and their
implementation, necessary to ensure that the
systems and components meet the requirements of
the ASME Boiler and Pressure Vessel Code and
the ASME Code for Operation and Maintenance of
Nuclear Power Plants in accordance with 50.55a of
this chapter;
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52.79(a)(12)

(12) A description of the primary containment
leakage rate testing program, and its
implementation, necessary to ensure that the
containment meets the requirements of appendix J
to 10 CFR part 50;

52.79(a)(13)

(13) A description of the reactor vessel material
surveillance program required by appendix H to 10
CFR part 50 and its implementation;

52.79(a)(14)

(14) A description of the operator training program,
and its implementation, necessary to meet the
requirements of 10 CFR part 55;

52.79(a)(15)

(15) A description of the program, and its
implementation, for monitoring the effectiveness of
maintenance necessary to meet the requirements
of § 50.65 of this chapter;

52.79(a)(16)

(16)(i) The information with respect to the design of
equipment to maintain control over radioactive
materials in gaseous and liquid effluents produced
during normal reactor operations, as described in §
50.34a(d) of this chapter;

(i) A description of the process and effluent
monitoring and sampling program required by
appendix | to 10 CFR part 50 and its
implementation.

52.79(a)(17)

(17) The information with respect to compliance
with technically relevant positions of the Three Mile
Island requirements in § 50.34(f) of this chapter,
with the exception of §§ 50.34(f)(1)(xii), (f)(2)(ix),
and (f)(3)(v);

52.79(a)(18)

(18) If the applicant seeks to use risk informed
treatment of SSCs in accordance with § 50.69 of
this chapter, the information required by §
50.69(b)(2) of this chapter;
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52.79(a)(19) | (19) Information necessary to demonstrate that the
plant complies with the earthquake engineering
criteria in 10 CFR part 50, appendix S;

52.79(a)(20) | (20) Proposed technical resolutions of those
Unresolved Safety Issues and medium- and high-
priority generic safety issues which are identified in
the version of NUREG-0933 current on the date up
to 6 months before the docket date of the
application and which are technically relevant to the
design;

52.79(a)(21) | (21) Emergency plans complying with the
requirements of § 50.47 of this chapter, and 10
CFR part 50, appendix E;

52.79(a)(22) | (22)(i) All emergency plan certifications that have
been obtained from the State and local
governmental agencies with emergency planning
responsibilities must state that:

(A) The proposed emergency plans are practicable;
(B) These agencies are committed to participating
in any further development of the plans, including
any required field demonstrations; and

(C) These agencies are committed to executing
their responsibilities under the plans in the event of
an emergency;

(i) If certifications cannot be obtained after
sustained, good faith efforts by the applicant, then
the application must contain information, including a
utility plan, sufficient to show that the proposed
plans provide reasonable assurance that adequate
protective measures can and will be taken in the
event of a radiological emergency at the site.

52.79(a)(23) | (23) [Reserved]
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52.79(a)(24) | (24) If the application is for a nuclear power reactor
design which differs significantly from light-water
reactor designs that were licensed before 1997 or
use simplified, inherent, passive, or other innovative
means to accomplish their safety functions, the
application must describe how the design meets the
requirements in § 50.43(e) of this chapter;

52.79(a)(25) | (25) A description of the quality assurance program,
applied to the design, and to be applied to the
fabrication, construction, and testing, of the
structures, systems, and components of the facility.
Appendix B to 10 CFR part 50 sets forth the
requirements for quality assurance programs for
nuclear power plants. The description of the quality
assurance program for a nuclear power plant must
include a discussion of how the applicable
requirements of appendix B to 10 CFR part 50 have
been and will be satisfied, including a discussion of
how the quality assurance program will be
implemented;

52.79(a)(26) | (26) The applicant's organizational structure,
allocations or responsibilities and authorities, and
personnel qualifications requirements for operation;

52.79(a)(27) | (27) Managerial and administrative controls to be
used to assure safe operation. Appendix B to 10
CFR part 50 sets forth the requirements for these
controls for nuclear power plants. The information
on the controls to be used for a nuclear power plant
shall include a discussion of how the applicable
requirements of appendix B to 10 CFR part 50 will
be satisfied;

52.79(a)(28) | (28) Plans for preoperational testing and initial
operations;
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52.79(a)(29)

(29)(i) Plans for conduct of normal operations,
including maintenance, surveillance, and periodic
testing of structures, systems, and components;
(i) Plans for coping with emergencies, other than
the plans required by § 52.79(a)(21);

52.79(a)(30)

(30) Proposed technical specifications prepared in
accordance with the requirements of §§ 50.36 and
50.36a of this chapter;

52.79(a)(31)

(31) For nuclear power plants to be operated on
multi-unit sites, an evaluation of the potential
hazards to the structures, systems, and
components important to safety of operating units
resulting from construction activities, as well as a
description of the managerial and administrative
controls to be used to provide assurance that the
limiting conditions for operation are not exceeded
as a result of construction activities at the multi-unit
sites;

52.79(a)(32)

(32) The technical qualifications of the applicant to
engage in the proposed activities in accordance
with the regulations in this chapter;

52.79(a)(33)

(33) A description of the training program required
by § 50.120 of this chapter and its implementation;

52.79(a)(34)

(34) A description and plans for implementation of
an operator requalification program. The operator
requalification program must as a minimum, meet
the requirements for those programs contained in §
55.59 of this chapter;

52.79(a)(35)

(35)(i) A physical security plan, describing how the
applicant will meet the requirements of 10 CFR part
73 (and 10 CFR part 11, if applicable, including the
identification and description of jobs as required by
§ 11.11(a) of this chapter, at the proposed facility).
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The plan must list tests, inspections, audits, and
other means to be used to demonstrate compliance
with the requirements of 10 CFR parts 11 and 73, if
applicable;

(i) A description of the implementation of the
physical security plan;

52.79(a)(36) | (36)(i) A safeguards contingency plan in
accordance with the criteria set forth in appendix C
to 10 CFR part 73. The safeguards contingency
plan shall include plans for dealing with threats,
thefts, and radiological sabotage, as defined in part
73 of this chapter, relating to the special nuclear
material and nuclear facilities licensed under this
chapter and in the applicant's possession and
control. Each application for this type of license
shall include the information contained in the
applicant's safeguards contingency plan.8
(Implementing procedures required for this plan
need not be submitted for approval.)

(i) A training and qualification plan in accordance
with the criteria set forth in appendix B to 10 CFR
part 73.

(iii) A cyber security plan in accordance with the
criteria set forth in § 73.54 of this chapter;

(iv) A description of the implementation of the
safeguards contingency plan, training and
qualification plan, and cyber security plan; and

(v) Each applicant who prepares a physical security
plan, a safeguards contingency plan, a training and
qualification plan, or a cyber security plan, shall
protect the plans and other related Safeguards
Information against unauthorized disclosure in
accordance with the requirements of § 73.21 of this
chapter.
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52.79(a)(37)

(37) The information necessary to demonstrate how
operating experience insights have been
incorporated into the plant design;

52.79(a)(38)

(38) For light-water reactor designs, a description
and analysis of design features for the prevention
and mitigation of severe accidents, e.g., challenges
to containment integrity caused by core-concrete
interaction, steam explosion, high-pressure core
melt ejection, hydrogen combustion, and
containment bypass;

52.79(a)(39)

(39) A description of the radiation protection
program required by § 20.1101 of this chapter and
its implementation.

52.79(a)(40)

(40) A description of the fire protection program
required by § 50.48 of this chapter and its
implementation.

52.79(a)(41)

(41) For applications for light-water-cooled nuclear
power plant combined licenses, an evaluation of the
facility against the Standard Review Plan (SRP)
revision in effect 6 months before the docket date of
the application. The evaluation required by this
section shall include an identification and
description of all differences in design features,
analytical techniques, and procedural measures
proposed for a facility and those corresponding
features, techniques, and measures given in the
SRP acceptance criteria. Where a difference exists,
the evaluation shall discuss how the proposed
alternative provides an ac