13 CONDUCT OF OPERATIONS

The U.S. Nuclear Regulatory Commission (NRC) staff reviewed Chapter 13 of the Tennessee
Valley Authority (TVA or the applicant) construction permit application (CPA) preliminary safety
analysis report (PSAR), as supplemented, against applicable regulatory requirements using
regulatory guidance and standards to assess the sufficiency of the preliminary information on
conduct of operations for the issuance of a construction permit (CP) in accordance with Title 10
of the Code of Federal Regulations (CFR) (TN249) Part 50, “Domestic Licensing of Production
and Utilization Facilities.” As part of this review, the NRC staff evaluated information on the
conduct of operations, with special attention given to design and operating characteristics,
unusual or novel design features, and principal safety considerations. The NRC staff evaluated
the preliminary design of the conduct of operations to ensure the design criteria, design bases,
and information related to construction are sufficient to provide reasonable assurance that the
final design will conform to the design basis for the Clinch River Nuclear (CRN-1) site.

The NRC staff’s reviews and evaluations for areas relevant to PSAR Chapter 13, including
regulations and guidance used, a summary of the application information reviewed, and
evaluation findings and conclusions, are discussed in the safety evaluation sections below for
each specific review area.

13.1 Organizational Structure

13.1.1 Management and Technical Support Organization
13.1.1.1 Introduction

PSAR Section 13.1.1 describes the management and technical support organization for design,
construction, and operation of the CRN-1 facility, including internal and external functional
responsibilities, organizational arrangement, and qualifications of personnel.

13.1.1.2 Regulatory Evaluation

The following NRC regulations contain the relevant requirements for this review:

e The provisions of 10 CFR Part 50 at 10 CFR 50.34, “Contents of applications; technical
information,” under 10 CFR 50.34(a)(6) and (9) (TN249) state, in part, that the preliminary
safety analysis for a CPA must include “a preliminary plant for the applicant’s organization,
training of personnel, and conduct of operations,” as well as “the technical qualifications of
the applicant.”

e The provisions of 10 CFR Part 50 at 10 CFR 50.34, under 10 CFR 50.34(f)(3)(vii), state, in
part, that “a description of the management plan for design and construction activities” be
provided.

e The provisions of 10 CFR Part 50 at 10 CFR 50.40, under 10 CFR 50.40(b), state, in part,
that the applicant must be “technically...qualified to engage in the proposed activities.”

e 10 CFR 50.71, “Maintenance of records, making of reports” sets forth requirements
regarding the maintenance of records, including retention requirements.

e 10 CFR Part 50, Appendix B, “Quality Assurance Criteria for Nuclear Power Plants and Fuel
Reprocessing Plants” sets forth requirements for the quality assurance program applied to
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the design, fabrication, construction, and testing of the structures, systems, and components
of the facility.

PSAR Section 13.1.1 includes information reviewed under NUREG-0800, “Standard Review
Plan [SRP] for the Review of Safety Analysis Reports for Nuclear Power Plants: LWR Edition,”
Section 13.1.1, “Management and Technical Support Organization,” Revision 6, dated August
2016 (NRC 2021-TN8013). Additional guidance can be found in the following documents:

e Final Division of New and Renewed Licenses-Interim Staff Guidance (DNRL-1SG)-2022-01,
“Safety Review of Light-Water Power-Reactor Construction Permit Applications,” issued
November 13, 2022 (NRC 2022-TN12809). This ISG document is used to facilitate safety
review of light-water power reactor CPAs and supplement the guidance in NUREG-0800.

e Regulatory Guide (RG) 1.8, “Qualification and Training of Personnel for Nuclear Power
Plants,” Revision 4, June 2019 (NRC 2019-TN12802). This RG describes an acceptable
method for meeting the selection, qualification, and training requirements of certain facility
personnel.

e RG 1.70, “Standard Format and Content of Safety Analysis Reports for Nuclear Power
Plants (LWR Edition),” Revision 3, November 1978 (NRC 1978-TN12810). This RG provides
detailed guidance on information expected to be included in the safety analysis report.

o RG 1.206, “Applications for Nuclear Power Plants,” Revision 1, October 208 (NRC 2018-
TN6192). This RG provides guidance on the format and content of applications for nuclear
power plants submitted under 10 CFR Part 52, “Licenses, Certifications, and Approvals for
Nuclear Power Plants” (TN251). Although this CPA was submitted under 10 CFR Part 50,
this RG provides updated information, as compared to RG 1.70, that is also applicable to
10 CFR Part 50 applications.

13.1.1.3 Technical Evaluation

The NRC staff evaluated PSAR Section 13.1.1, “Management and Technical Support
Organization,” using the applicable guidance and criteria of NUREG-0800 Section 13.1.1, as
informed by the guidance in RG 1.70, RG 1.206, and DNRL-ISG-2022-01. The objective of this
review was to ensure that corporate management is involved with, informed of, and dedicated

to the safe design, construction, and testing of the nuclear plant. Additionally, the review is to
ensure sufficient technical resources have been, are being, and will continue to be provided

to adequately accomplish this objective. Because this is a CPA, the NRC staff assessed
applicability, using insights from RG 1.70, RG 1.206, and DNRL-ISG-2022-01, to adapt and
apply the appropriate acceptance criteria from NUREG-0800 Section 13.1.1. Only the applicable
acceptance criteria are discussed below.

13.1.1.3.1 Organizational Groups and Individual Positions

The NRC staff reviewed the PSAR to determine if the applicant identified and described
organizational groups and positions responsible for implementing all aspects of the project,
including the initial test program (ITP), and for providing technical support for the operation of
the facility. Per PSAR Section 13.1.1, GE Vernova Hitachi Nuclear Energy (GVH) provides
technical assistance for the construction of the proposed nuclear facility and has been
contracted to develop a standard design. This section provides further details about GVH’s past
experience associated with the current operating fleet of boiling water reactors (BWRs),
including engineering and technical services. This section further states that support contractors
are selected based on experience and proven technical capability in nuclear construction
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projects or projects of similar scope and complexity and references PSAR Section 1.4,
“Identification of Agents and Contractors,” for further information. PSAR Section 1.4.2, “Principal
Contractors and Participants,” states that the contractor for the project is Bechtel North
American Power Corporation (Bechtel) with additional design engineering provided by Sargent
and Lundy, LLC. Both contractors have significant past experience in the nuclear industry.
PSAR Section 13.1.1.1, “Design, Construction and Operating Responsibilities,” covers the
design, construction, and operating responsibilities, including meteorology, geology,
seismology, hydrology, demography, environmental effects, design of plant and ancillary
systems, review and approval of plant design features, review and approval of material and
component specifications, procurement of materials and equipment, management and review of
construction activities, and document control.

Regarding the technical ability of the applicant, PSAR Section 13.1.1 focuses on its past
technical experience as an electric utility provider, including holding the licenses for three
commercial nuclear plants. The NRC staff acknowledges the prior experience of TVA.

PSAR Section 13.1.2, “Operating Organization,” discusses specific positions and divisions
within the plant organization. This includes the plant manager, who is responsible for overall
facility operations, activities, and safe operation of the facility, as well as numerous divisions,
including operations, maintenance, technical, radiation protection, chemistry, and site support.
This section includes descriptions of specific positions.

The reporting structure of the organization for the project is provided in PSAR Figure 13.1-1,
“CRN-1 Project Management Organization,” which shows the managers of the different
divisions, including the general manager for construction and engineering in the field, reporting
to the Vice President, Site Project. The construction management organization is provided in
PSAR Figure 13.1-2, “CRN-1 Construction Management Organization,” which discusses the
reporting relationship for the managers of different construction areas, such as procurement,
document control, balance of plant, and start up activities, to the general manager for
construction and engineering in the field. PSAR Figure 13.1-3, “CRN-1 On-Site Functional
Organization,” provides a functional view of the proposed onsite organization, using the
functional divisions discussed above.

Regarding the ITP, PSAR Section 13.1.1.1.2, “Preoperational Activities,” discusses
preoperational activities and references Chapter 14, “Initial Test Program,” for the
preoperational activities of the ITP. PSAR Chapter 14 discusses the ITP with a level of detail
acceptable in a CPA, including the fact that the ITP is comprised of multiple phases. PSAR
Section 14.1.1.2, “Organization and Staffing,” states that the quality assurance (QA) program
description (QAPD) describes the organization for testing. The QAPD is provided in Topical
Report (TR) NNP-TR-001-NP-A, “Quality Assurance Program Description for TVA New
Nuclear,” Revision 2, June 2023 (the QAPD TR) (TVA 2024-TN12815). Section 1.3.2.2.3,
“Operations Phase Management Team,” of the QAPD TR discusses the operations phase
management team and states that they are responsible for startup and preoperational testing.
This TR section also describes the process for transfer of control and authority from the
construction phase management to the operational phase cognizant department.

The NRC staff finds the level of detail provided by the applicant regarding the organizational
groups and positions responsible for implementing all aspects of the project to be sufficient to
support construction activities. The NRC staff also finds that the applicant and planned
contractors for the construction to have significant experience in the nuclear industry.
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13.1.1.3.2 Integrated Management of Activities and Experienced Personnel

The NRC staff reviewed the PSAR to determine if the applicant has described how the
organization provides for the integrated management of activities to support construction,
operation, and maintenance of the facility. The NRC staff also reviewed the PSAR to determine
how the applicant will obtain personnel with sufficient experience to provide management and
technical support for the facility.

PSAR Section 13.1.1.1 provides an overview of the integrated management activities for

the construction and operation of the facility. This section describes how TVA’s President and
Chief Executive Officer has the overall responsibility for the design, construction, and operation
of all TVA nuclear plants, including the new project activities for the CRN-1 project. PSAR
Figure 13.1-2 shows the construction management organization for the CRN-1 project. PSAR
Section 13.1.1.1 describes how the responsibility for the CRN-1 site transitions from the
construction organization to the operating organization and becomes the responsibility of

the Chief Nuclear Officer. Section 13.1.1.1 explicitly states that TVA is responsible for safe
operation of the facility.

Regarding personnel, PSAR Section 13.1.1.1 describes how, at key project milestones,

senior management will ensure that there are sufficient qualified personnel for project activities.
This section then references Section 17.5, “Quality Assurance Program Description - Design
Certification, Early Site Permit, and New License Applicants,” which references the QAPD, for
the key executive and corporate management positions, functions, and responsibilities,
including for the construction management organization. The section also includes the lines of
authority between the TVA corporate organization and the organizations for design,
construction, and operation of the new facility. The QAPD TR was previously reviewed by the
NRC staff, whose final safety evaluation with respect to the QAPD can be found in Enclosure 1
of the approved QAPD TR. The NRC staff reviewed applicable portions of the QAPD regarding
the lines of authority between the TVA corporate organization and the organizations for
design, construction, and operation of the new facility. Part Il, Section 1, “Organization,” of

the QAPD TR describes the organization. QAPD TR Section 1.3.2.2.1, “Design Phase
Management Team,” Section 1.3.2.2.2, “Construction Phase Management Team,” and Section
1.3.2.2.3 discuss the design phase, construction phase, and operations phase management
teams. Section 1 also describes the responsibility for quality-related activities during each of
these phases. The organization is shown in QAPD TR Figure 11.1-1, “TVA New Nuclear
Organization.” This section of the QAPD TR also discusses individual positions within the
organization and their responsibilities, including the President/Chief Executive Officer; the
Executive Vice President/Chief Nuclear Officer; the Senior Vice President, Engineering and
Operations Support; the Vice President, New Nuclear Program; the General Manager, Quality
Assurance; the Executive Vice President/Chief Operating Officer; the Senior Vice President,
Resource Management and Operations Support; the Senior Vice President, New Nuclear
Projects; the General Manager, New Nuclear Projects Quality Assurance; and the Vice
President, Site Project. This section of the QAPD TR also includes the reporting relationship for
these positions.

PSAR Table 13.1-1, “Functional Positions and Qualifications,” provides the functional positions
and qualifications for those positions, and includes the Executive Vice President/Chief Nuclear
Officer, senior executives, Plant Manager, and management for each of the functional area
divisions described above. These qualifications are consistent with RG 1.8, Revision 4.
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Based on the information in the PSAR and the QAPD TR, as described above, the NRC staff
finds that sufficient information has been provided describing how the organization provides for
the integrated management activities to support construction, operation, and maintenance of the
facility. The NRC staff further finds that the evaluation of personnel staff at key milestones
throughout the project and the commitment to ensure the qualifications of those personnel
consistent with RG 1.8, Revision 4, is sufficient to ensure qualified personnel are staffed to
provide management and technical support to the facility.

13.1.1.3.3 Initial Test Program Responsibilities and Staffing

The NRC staff reviewed the PSAR and associated documentation to determine how the
applicant will conduct the ITP, including technical support, staffing, and training. The NRC staff
also reviewed the PSAR to ensure that the applicant will be able to safely operate the facility.

PSAR Section 13.1.1.1.2 discusses preoperational activities and references Chapter 14 for

the preoperational activities of the ITP. PSAR Chapter 14 discusses the ITP with a level of detail
acceptable in a CPA, including the fact that the ITP is comprised of multiple phases, and
describes how the test program will be developed. PSAR Section 14.1.1.2 states that the QAPD
TR describes the organization for testing. Section 1.3.2.2.3 of this TR discusses the operations
phase management team and states that they are responsible for startup and preoperational
testing. This TR section also describes the process for transfer of control and authority from the
construction phase management to the operational phase cognizant department.

PSAR Section 13.1.1.1.2 states that GVH will provide technical support for the preoperational
testing and startup testing. Section 13.1.2, “Mechanical Testing, Special Process and Controls,”
discusses the operating organization which will be developed and described in the final safety
analysis report (FSAR).

Regarding staffing levels and experience, the staff reviewed PSAR Sections 13.1, 14.1.7, and
the QAPD TR, which discuss the operating organization and qualifications. PSAR Section
14.1.7 discusses augmentation of staff during the test program, including how the applicant may
consider adding staff from other applicant facilities. The TR discusses responsibilities for the
various phases of construction, testing, and operation. PSAR Section 13.1.3.2, “Qualifications of
Plant Personnel,” describes technical support from the corporate TVA entity for operation.
PSAR Section 13.1.1.1 describes the design, construction, and operating responsibilities.

PSAR Section 13.1.1.1.3, “Technical Support for Operations,” describes technical support

for operations.

Based on the results of the reviews described above, the NRC staff finds that an acceptable
level of detail was provided in the CPA regarding responsibilities of the ITP, including
responsibilities, staffing levels and expertise, and training as well as technical support for facility
operation. The NRC staff will review the ITP during the future operating license application
(OLA) review, to verify that it was developed to meet the goals as stated in the CPA.

13.1.1.3.4 Interface with Major Contractors

The NRC staff reviewed the PSAR and associated documentation to determine how the
organization will control major contractors, including the role and function of the architect
engineer (A/E) and the nuclear steam supply system (NSSS) vendors, during design and
construction of the facility, including document preservation, consideration of risk insights, and
transition from construction through testing to operation.
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The QAPD TR referenced in PSAR Section 14.1, “Preliminary Safety Analysis Report Content,”
and Section 17.5 discusses how the organization will control major contractors and how the
control and authority changes during the transition between construction, testing, and operation.
PSAR Section 13.1.1.1.2 describes preoperational activities and describes how GVH will
provide technical assistance prior to fuel load and that responsibility for each system will
transition from the construction organization after each system is turned over to plant staff.
PSAR Section 13.1.1.1.1, “Design and Construction Activities,” Item 11, describes management
and review of construction activities and states that the general manager for construction and
engineering has overall management and responsibility for construction activities. It further
states that this position is accountable to the site vice president for the facility. This section
further describes how monitoring and reviewing construction activities are an ongoing process,
including monitoring of contractor performance, to allow facility management to identify
problems and develop corrective actions early. This section further describes how monitoring
and review of construction activities is divided functionally across major disciplines, such as
electrical, mechanical, etc., based on the system and plant components or areas.

PSAR Section 13.1.1.1 states that the president and chief executive officer has the overall
responsibility for the design, construction, and operation of TVA nuclear plants, including

this facility. This section also states that TVA is responsible for safe operation of the facility.
Figure 13.1-2 shows the construction management organization. PSAR Section 17.5 references
the QAPD TR, which discusses key executive and corporate management positions, including
the construction management organization. This TR also provides the lines of authority for the
construction and operating organizations.

Regarding contractors, PSAR Sections 13.1.1 and 1.4.2 discuss the contractors involved

and their experience. Section 1.4.2 discusses how GVH is the technology vendor responsible
for design control of the power block and describes their experience, including providing
engineering and technical services to the current operating fleet of BWRs. GVH'’s experience
is described in PSAR Section 1.4.2.1, “GE Vernova Hitachi Nuclear Energy Americas, LLC,”
including design and delivery of more than 60 nuclear power plants since the 1950s.

The contractor responsible for construction was listed as Bechtel, whose responsibilities include
procurement, construction, and commissioning support. Bechtel’s qualifications are further
discussed in PSAR Section 1.4.2.2, “Bechtel North American Power Corporation,” including
their experience in designing and constructing 150 nuclear power projects in 25 countries

since 1950.

Additional support will be provided by Sargent and Lundy, LLC. Their experience is described
in PSAR Section 1.4.2.3, “Sargent and Lundy, LLC,” including the fact that currently Sargent
and Lundy, LLC is providing services to over 90 nuclear units in North America.

Regarding the use of risk insights, PSAR Section 15.6.1, “Introduction,” discusses a
multi-faceted approach to safety assessment and determination of overall plant risk profile,
including a design phase probabilistic safety assessment to support risk-informed design
development. This section further states that adjustments to the design are made as needed
based on this assessment, which is performed iteratively as additional design and site-specific
information becomes available.

Organizational controls over the activities of the A/E and NSSS vendors are not described

explicitly in the CPA. However, the QAPD TR is referenced in Section 17.5. Section 1.3.2 of the
QAPD TR discusses how the Senior Vice President, New Nuclear Projects is responsible for
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establishing and managing oversight and execution activities of the NSSS and A/E vendors.
This section also states that this position will interface with the Senior Vice President,
Engineering and Operations Support to ensure positions required to support activities retain
their responsibilities until no longer needed during transition from design or construction to
operations.

Based on the above, the NRC staff finds that the CPA provides an acceptable level of detail to
conclude that the organization will carry out its responsibilities to control major contractors in the
design and construction of the facility and during transition from construction through testing to
operation, including the use of risk insights. The NRC staff also finds that the application
appropriately defines the role and function of the A/E and the NSSS vendors during design and
construction, including use of organizational controls over their project-related activities.

13.1.1.3.5 Corporate Office Responsible for Nuclear Safety

The NRC staff reviewed the PSAR to identify the corporate officer responsible for nuclear safety
during construction and testing activities. Per PSAR Section 13.1.1.1, the President and Chief
Executive Officer has overall responsibility for the design, construction, and operation of TVA
nuclear plants, including the new nuclear project activities for this CP. Section 13.1.1.1 of

the PSAR states that the senior vice president will have the overall responsibility during the
construction stage of the project. This section further states that the senior vice president

and the chief nuclear officer, who will accept responsibility after construction is complete, will
have no ancillary responsibilities that may detract attention from nuclear safety. The NRC staff
finds that the application appropriately identifies the corporate officer responsible for nuclear
safety during construction and testing activities and that this officer will not be assigned other
duties that may detract from nuclear safety matters.

13.1.1.3.6 Design and Construction Responsibilities and Personnel

The NRC staff reviewed the PSAR to determine if design and construction responsibilities for
the applicant and vendor personnel were defined in both numbers and qualifications, including
experience. PSAR Sections 13.1.1 and 13.1.2, including their subsections, discuss the
qualifications and experience of personnel and the various positions that will be used for
construction and operation. Although specific numbers are not provided, the NRC staff
determined that this was acceptable based on the significant experience on the part of the
applicant by demonstrating successful completion of other construction projects. The CP does
discuss the responsibility for management to ensure, at key milestones, that sufficient personnel
are provided. Qualifications of personnel are aligned with RG 1.8, Revision 4, for comparable
positions. The NRC staff notes that RG 1.8, Revision 4, does not explicitly address qualifications
for licensed operators and instead references NUREG-1021, “Operator Licensing Examination
Standards for Power Reactors,” Revision 12, dated September 2021 (NRC 2021-TN12816), for
these positions. PSAR Section 13.2.1.1, “Program Description,” states that licensed operators
will use the guidance in NUREG-1021 for the licensed operator training program. The NRC staff
finds that the application ensures appropriate qualifications align to either RG 1.8 or NUREG-
1021 based on the personnel position.

13.1.1.3.7 Human Factors Engineering Considerations
The NRC staff reviewed the PSAR to determine if management and organizational

responsibilities are clearly defined to address human factors engineering (HFE) considerations.
PSAR Section 13.1.1.1.4, “Human Factors Engineering Considerations,” addresses these
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considerations and discusses how HFE principles are initially developed by GVH so their roles
and responsibilities align with NUREG-0711, “Human Factors Engineering Program Review
Model,” Revision 3, dated November 2012 (NRC 2012-TN12817). This section further states
that HFE has the same level of placement and authority as traditional engineering disciplines
and that the HFE process, including organizational responsibilities during plant operations, will
be described in the FSAR. Section 13.1.1.1.4 references Section 7.1.3.3, “Regulatory Guidance
and Industry Standards Applicable to Instrumentation and Control Systems,” for the industry
standards used for HFE and that incorporation of HFE into control room design will be per
Section 7.5, “Instrumentation And Control in Main Control Room,” and Section 7.6,
“Instrumentation And Control in Secondary Control Room,” of the PSAR. The NRC staff reviews
of those sections are discussed elsewhere in this safety evaluation report (SER) and are not
replicated here. Regarding HFE considerations associated with organizational responsibilities,
the NRC staff finds that sufficient information is provided in the CPA for construction activities,
but will need to review the FSAR, once developed, to ensure that similarly adequate information
is provided regarding plant operations.

13.1.1.3.8 Communication

The NRC staff reviewed the PSAR and associated documentation to determine if mechanisms
are in place to facilitate communications, in a searchable and retrievable documented form,
between organizational units involved in the design and construction of the project. The NRC
staff also reviewed the documentation to determine if management control of the organizational
units and the project is clear and effective lines of authority and communication exist among the
organizational units.

PSAR Section 13.1.1.1 discusses the design, construction, and operating responsibilities.

This section references Section 17.5 for the positions, functions, and responsibilities of the
organizations, including the construction management organization, as well as the lines of
authority. Section 17.5 in turn references the QAPD TR. The NRC staff reviewed applicable
portions of the QAPD TR regarding the lines of authority between the TVA corporate
organization and the organizations for design, construction, and operation of the new facility.
Part Il, Section 1 of the QAPD TR describes the organization. Sections 1.3.2.2.1, 1.3.2.2.2, and
1.3.2.2.3 of the TR discuss the design phase, construction phase, and operations phase
management teams, respectively. Section 1 also describes the responsibility for quality-related
activities during each of these phases. The organization is shown in Figure 11.1-1 of the TR. This
section of the QAPD TR also discusses individual positions within the organization and their
responsibilities, including the President/Chief Executive Officer; the Executive Vice
President/Chief Nuclear Officer; the Senior Vice President, Engineering and Operations
Support; the Vice President, New Nuclear Program; the General Manager, Quality Assurance;
the Executive Vice President/Chief Operating Officer; the Senior Vice President, Resource
Management and Operations Support; the Senior Vice President, New Nuclear Projects; the
General Manager, New Nuclear Projects Quality Assurance; and the Vice President, Site
Project. This section of the QAPD TR also includes the reporting relationship for these positions.
The NRC staff finds that management control of the organizational units throughout the project
phases and lines of authority between the different organizational units is well -defined in the
QAPD TR as referenced in the PSAR.

Regarding communications between organizational units, PSAR Section 13.1.1.1.1, item 12,
discusses document control and states that requirements to ensure retention and retrievability
of records are consistent with Section 17.5, which again references the QAPD TR. The QAPD
TR discusses design records, including final design output, revisions, record of important design
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steps, plant drawings, and others. The TR also discusses inspection and test records as well as
QA records. Section 17 of the TR states that the New Nuclear records program ensures
preservation and retrieval of records, among other responsibilities. The section further states
that records shall be identifiable and retrievable. Although the term “searchable” is not used, the
QAPD TR does require these records to be identifiable, which indicates that there is some way
to search through the records to identify the pertinent one. Therefore, the NRC staff finds that
records of communication between organizational units that are considered quality records per
the QAPD TR will be documented and retained in a searchable and retrievable record.

Based on the discussion provided above, the NRC staff finds that mechanisms are in place to
facilitate communication, in a searchable and retrievable documented form, between
organizational units involved in design and construction of the project and that management
control and effective lines of authority and communication exist among the organizational
units for the design and construction phases.

13.1.1.3.9 Experience and Qualification of Personnel

The NRC staff reviewed the PSAR to determine if the applicant has committed that the
experience and qualifications of members of the management and technical support
organizations meet or exceed those endorsed by RG 1.8, Revision 4.

PSAR Table 1.9-20, “Conformance with Regulatory Guides,” describes conformance with RGs
and states that the PSAR conforms to RG 1.8, Revision 4, for non-licensed personnel, and
licensed operations training will be based on NUREG-1021. PSAR Section 13.2.1.1 states that
the guidance in NUREG-1021 will be used for the licensed operator training program. PSAR
Section 13.1.1.1 provides a commitment that qualification and training will be consistent

with RG 1.8 for design and construction staff and section 13.1.1.3, “Qualifications,” states

that CRN-1 personnel will meet RG 1.8 for qualification and training for equivalent positions.
Table 13.1-1 provides a list of functional positions and their associated qualifications, which
align with the requirements of RG 1.8 for management and technical support personnel.

The NRC staff finds that the applicant has committed that the experience and qualifications of
members of the management and technical support organizations will meet those endorsed
by RG 1.8, Revision 4.

13.1.1.3.10 Organizational, Staffing, and Management Plans

The NRC staff reviewed the PSAR and associated documentation to determine if the applicant
identified plans related to the organizational, staffing, and management structure responsible
for the design and construction of the nuclear facility to ensure that the NRC staff has complete
and accurate information for its review and meets the requirements of 10 CFR 50.34(f)(3)(vii)
(TN249).

PSAR Section 13.1.1 and the QAPD TR, as referenced in PSAR Section 17.5, discuss the
management plan for the organizational and management structure singularly responsible for
direction of the design and construction of the proposed plant. These sections also discuss the
technical resources director and the details of the interaction of design and construction within
the applicant’s organization and how the applicant will ensure close integration of the A/E and
NSSS vendors. The management plan for the proposed procedures for handling the transition
to operation is discussed in PSAR Section 13.5, “Plant Procedures.” Regarding the degree of
top-level management oversight and technical control to be exercised by the applicant during
design and construction, these controls are discussed in PSAR Section 13.1.1.1.1 and the
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QAPD TR. The plan for preparation and implementation of procedures necessary to guide the
effort is discussed in PSAR Section 13.5. Therefore, the NRC staff finds that the applicant has
provided a description of the management plan for design and construction activities, as
required by 10 CFR 50.34(f)(3)(vii).

13.1.1.3.11 Summary

The applicant has described clear responsibilities and resources for design and construction

of the facility and has described its plans for managing the project and using the A/E and NSSS
vendors. These plans have been reviewed and give adequate assurance that an acceptable
organization has been established and that sufficient resources will be available to satisfy the
applicant’'s commitments for design and construction of the facility. These findings contribute to
the NRC staff’'s conclusion that the applicant complies with the requirements of 10 CFR 50.34,
10 CFR 50.40, 10 CFR Part 50, and Appendix B; that is, that the applicant is technically
qualified to engage in design and construction activities.

Further, the applicant’s approved QAPD TR supports the NRC staff’'s conclusion that the
requirements of 10 CFR 50.71 are met. This conclusion is based on the technical justification
discussed in Section 13.1.1.3.8 above.

13.1.1.4 Conclusion

The NRC staff concludes that the management and technical support organizations are
acceptable and meet the requirements of 10 CFR 50.34(a)(6), 10 CFR 50.34(f)(3)(vii),

10 CFR 50.40, “Common standards,” 10 CFR Part 50, and Appendix B, “Quality Assurance
Criteria for Nuclear Power Plants and Fuel Reprocessing Plants.” This conclusion is based on
the technical justification discussed above. Therefore, the NRC staff finds that the information in
PSAR Section 13.1.1 is sufficient and meets the regulatory requirements identified in this
section and adequately supports the issuance of a CP pursuant to the regulations of

10 CFR 50.35, “Issuance of construction permits” (TN249).

13.1.2 Operating Organization
13.1.2.1 Introduction

PSAR Section 13.1.2 discusses the onsite plant operations’ organizational structure, allocations,
responsibilities, and staffing plan, including a description of the plant organization, plant
personnel responsibilities and authorities, and operating shift crew staffing, duties, functions,
and responsibilities.

13.1.2.2 Regulatory Evaluation

The following NRC regulations contain the relevant requirements for this review:
e 10 CFR 50.34(a)(6) and (9) (TN249)

e 10 CFR 50.34(f)(3)(vii)

e 10 CFR 50.40(b)

e The provisions of 10 CFR Part 50 at 10 CFR 50.54, under 10 CFR 50.54(i), (j), (k), (I), (m),
set forth the requirements regarding authorization to manipulate the controls, perform tasks
that may impact reactivity, directing licensed activities, and staffing of licensed operators.
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PSAR Section 13.1.2 includes information reviewed under NUREG-0800 Sections 13.1.2—
13.1.3, “Operating Organization,” Revision 7, dated August 2016 (NRC 2021-TN8013).
Additional guidance can be found in the following documents:

e DNRL-ISG-2022-01 (NRC 2022-TN12809)
e RG 1.8, Revision 4 (NRC 2019-TN12802)

e RG 1.70, Revision 3 (NRC 1978-TN12810)
e RG 1.206, Revision 1 (NRC 2018-TN6192)

13.1.2.3 Technical Evaluation

Under 10 CFR 50.34(a)(6), a PSAR must include a preliminary plan for the applicant’s
organization. The NRC staff evaluated Section 13.1.2 of the PSAR using the applicable
guidance and criteria of NUREG-0800 Section 13.1.2 - 13.1.3 as informed by the guidance in
RG 1.70, RG 1.206, and DNRL-1SG-2022-01. The objective of this review was to ensure that
the operating organization is involved with, informed of, and dedicated to the safe operation and
maintenance of the nuclear plant. This review further ensures that sufficient technical resources
have been, are being, and will continue to be provided to adequately accomplish these
objectives. Because this is a CPA, the NRC staff assessed applicability, using insights from RG
1.70, RG 1.206, and DNRL-ISG-2022-01, to adapt and apply the appropriate acceptance criteria
from NUREG-0800 Section 13.1.2 - 13.1.3. Only the applicable acceptance criteria are
discussed in this review below.

13.1.2.3.1 Commitment to RG 1.33

PSAR Table 1.9-20 provides information regarding conformance with RGs, including RG 1.33,
“Quality Assurance Program Requirements (Operation),” Revision 3, issued June 2013 (NRC
2013-TN12813). This is further referenced in PSAR Section 5.4.7, “Shutdown Cooling System,”
Section 13.1, “Organizational Structure,” Section 13.5, “Plant Procedures,” and Section 17.5.
PSAR Section 13.1.2 states that the overall QA program requirements for operations are
consistent with RG 1.33. Section 13.5 states that the guidance in RG 1.33 is used to develop
the list of quality-related administrative control procedures. Section 17.5 references the QAPD
TR. Part V, Section 3, “Operational Phase Procedures,” of the QAPD TR states that TVA New
Nuclear follows the guidance of RG 1.33 in identifying the types of activities that should have
procedures or instructions to control the activity. The NRC staff finds that this information is
sufficient for a CPA. The NRC staff will need to confirm that procedures were developed in
conformance with RG 1.33 during the OLA review.

13.1.2.3.2 Organizational Functions and Responsibilities

The NRC staff reviewed the PSAR to ensure that the reporting responsibilities and authorities in
the functional areas of radiation protection/health physics, QA, and training have been identified
and have independence from normal operating pressures. PSAR Section 13.1.2 states that the
onsite operations’ structure, allocations, responsibilities, and staffing plan will be developed to
support detailed design and will be described in the FSAR. PSAR Table 13.1-1 shows functional
positions and qualifications correlating to comparable positions in RG 1.8. PSAR Figure 13.1-3
provides the planned organizational structure, including the operational phase organizational
divisions and functions within each division. The figure indicates that the QA, radiation
protection, and chemistry divisions are independent of the operations division. The training
division is also independent of operations as it is listed under the Site Support Division. PSAR
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Section 13.1.2.1.5, “Radiation Protection and Chemistry Division,” discusses radiation protection
and chemistry and describes the responsibilities and high-level staffing for that division. Section
13.1.2.1.7, “Site Support Division,” discusses the Site Support Division, which includes training,
and provides the responsibilities for this division. The QA division is its own division per PSAR
Table 13.1-1. The QA program, including the organization, is further discussed in the QAPD TR.

The NRC staff also reviewed the PSAR to determine if it clearly defined the responsibilities

of the operating organization related to activities important to the safe operation and
maintenance of the facility. Figure 13.1-3 provides the proposed organizational chart for

the operating organization. Each division’s responsibilities, except for QA, are discussed

in Section 13.1.2.1.1, “Plant Manager,” through Section 13.1.2.1.7. The QA program is
discussed in the QAPD TR. Additionally, Section 13.1.2.2, “Plant Personnel Responsibilities and
Authorities,” discusses plant personnel responsibilities and authorities and Section 13.1.2.3,
“Operating Shift Crews,” discusses operating shift crews.

The NRC staff reviewed the PSAR to ensure that functional areas are separately supervised
and/or managed. PSAR Figure 13.1-3 shows that the functional areas are separately
supervised.

The NRC staff also reviewed the proposed organization to determine if sufficient managerial
depth is provided. Table 13.1-1 provides the list of functional positions per division. All divisions
have at least two levels of management, except for QA. QAPD TR Section 1.3.2.1, “General
Manager, New Nuclear Projects Quality Assurance,” discusses the role of General Manager,
New Nuclear Projects QA, which includes appointing an individual to direct and manage the
onsite QA.

Based on the above, the NRC staff finds that the CPA provides a proposed operating
organization that has appropriately defined responsibilities, independence, and sufficient
managerial depth.

13.1.2.3.3 Responsibilities and Authorities of Operating Organization Personnel

The NRC staff reviewed the PSAR to determine if the responsibilities and authorities of
operating personnel are described, including defining the command duties, responsibilities and
authorities of the shift supervisor and control room operators. PSAR Section 13.1.1.1.3 states
that the responsibilities of the technical support organization will be described in the FSAR for a
variety of functions. PSAR Section 13.1.1.3 states that personnel will meet RG 1.8 for
equivalent positions, which is reiterated in Section 13.1.2.1 for the plant organization.
Responsibilities for operating shift crews are described in Section 13.1.2.3, which states that
specific duties and responsibilities will be described in the technical specifications, to be
submitted in a future OLA, and the administrative procedures. Personnel qualification
requirements are listed in Table 13.1-1, with the exception of licensed operators. The
qualifications of licensed operators are discussed in Section 13.2.1.1, which states that the
guidance in NUREG-1021 will be used for the licensed operator training program. This is
consistent with the guidance in RG 1.8, Revision 4. Section 9.5.1.8, “Personnel Qualification
and Training,” states that fire protection program personnel qualification and training will be
addressed in the FSAR. Section 9.5.1.6,” Safety Evaluation,” states that the fire protection
system is designed to comply with RG 1.189, “Fire Protection for Nuclear Power Plants,”
Revision 4, issued May 2021 (NRC 2021-TN9419). The NRC staff finds these commitments to
be a sufficient level of detail for a CPA but will need to confirm conformance when the FSAR is
submitted as part of the OLA.
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13.1.2.3.4 Onsite Shift Operating Crew Assignments

The NRC staff reviewed the PSAR to determine if the assignments of onsite shift operating
crews meet the requirements of 10 CFR 50.54(i)-(m) (TN249). This included verifying shift
staffing regarding personnel in the control room as well as onsite. Staffing positions include
licensed shift supervisor, non-licensed operator, licensed senior reactor operator, licensed
reactor operator, health physics technician, chemistry/radiochemistry technician, and
engineering expertise on shift. Additionally, the NRC staff evaluated conformance of the
application with RG 1.114, “Guidance to Operators at the Controls and to Senior Operators in
the Control Room of a Nuclear Power Unit,” Revision 3, issued October 2008 (NRC 2008-
TN12818).

The NRC staff reviewed PSAR Section 13.1.2.3 regarding staffing, which states, in part, that
the minimum shift crew requirements will be identified in the technical specifications.

Section 13.1.2.3 states that a shift technical advisor will be part of the shift operating crew,
which will provide engineering expertise on shift. The NRC staff notes that Section 13.1.2.3
includes radiation protection as an example of non-licensed staff that provide support activities.
PSAR Table 1.9-20 states that the FSAR will conform to RG 1.114, Revision 3. The NRC staff
finds that, for a CPA, this is a sufficient level of detail to ensure that minimum operating shift
crew requirements will be identified, but the NRC staff will need to confirm minimum shift crew
staffing requirements when the technical specifications are developed and submitted in a future
OLA.

13.1.2.3.5 Exemptions from Licensed Operator Staffing Requirements

The NRC staff reviewed the PSAR to determine if any applicant requests for exemption from the
licensed operator staffing requirements can be justified and as part of this determination
reviewed the guidance in NUREG-1791, “Guidance for Assessing Exemption Requests from the
Nuclear Power Plant Licensed Operator Staffing Requirements Specified in 10 CFR 50.54(m)
(TN249),” issued July 2025 (NRC 2005-TN12819). The NRC staff notes that there was no
mention of exemptions in Chapter 13 related to staffing. PSAR Section 13.1.2 states that
conformance to regulatory guidance is demonstrated and/or exemptions to regulations will be
sought to modify or eliminate traditional staff roles, qualifications or training requirements
associated with operating light-water reactors that do not align with the BWRX-300 passive
plant design. The section also states that the staffing plan will be developed and described in
the FSAR. The NRC staff finds that requests for exemption are not required at the CPA stage
and will reevaluate this acceptance criterion if an exemption is received as part of a future OLA.

13.1.2.3.6 Staffing to Avoid Routine Use of Overtime

The NRC staff reviewed the PSAR to determine if the number of licensed and non-licensed
personnel for onsite shift operating crews is sufficient to avoid the routine use of overtime.
PSAR Section 13.1.2 discusses the staffing plan for the operating organization and states that
the staffing plan will be developed and described in the FSAR. This section also states that the
staffing plan will provide assurance that an organization will be established and maintained of
adequate size with the competence to protect the health and safety of the public. It further
states that either conformance to regulatory guidance is demonstrated or exemptions to
regulations will be sought regarding traditional staff roles associated with operating light-water
reactors that do not align with the BWRX-300 passive plant design. The NRC staff finds that the
specific number of licensed and non-licensed personnel is not required at the CPA stage since
only a preliminary plan is required under 10 CFR 50.34(a)(6). The NRC staff will need to
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evaluate this acceptance criterion once the staffing plan, with specific personnel numbers, is
developed in a future OLA to ensure that staffing is sufficient to avoid the routine use of
overtime.

13.1.2.3.7 Use of Operating and Technical Staff in the Initial Test Program

The NRC staff reviewed the PSAR to determine if the applicant described how the plant
operating and technical staff will be used in developing, conducting, and participating in the ITP,
reviewing test results, and the plant-specific test-program training. PSAR Section 13.1.1.1.2
discusses preoperational activities, including initial testing. This section states that GVH will
provide technical assistance for preoperational activities for the BWRX-300 prior to fuel load.
This section further states that the construction organization will relinquish responsibility as the
system is turned over to the plant staff and that after construction is complete, the construction
staff will be available to support the initial testing, described in Chapter 14.

PSAR Chapter 14 discusses the ITP commensurate with a level of detail acceptable in a CPA
and includes a statement that the ITP has multiple phases, including construction,
preoperational, and startup tests. PSAR Chapter 14 states that construction tests will be
prerequisites for the preoperational tests, which are performed before fuel loading. PSAR
Chapter 14 also states that initial startup testing will commence with fuel loading. PSAR Section
14.1.1.2 states that the QAPD, as provided in the QAPD TR, describes the organization
responsible for testing. PSAR Section 14.1.5, “Test Program Schedule,” states that test
procedure preparation is scheduled such that the procedures are available about 60 days
before use. Section 14.1.1.6, “Review, Evaluation, and Approval of Test Results,” states that
the startup administrative manual will define the review, evaluation, and approval of test results.
PSAR Table 13.4-1, “Operational Programs and Implementation Milestones,” states that the ITP
will be implemented in the OLA submittal and references FSAR Section 14.2.

QAPD TR Section 1.3.2.2.3 discusses the operations phase management team and states that
they are responsible for startup/preoperational testing. This section further states that control
and authority are transferred from construction phase management to the operational phase
cognizant department as construction of the system is completed and that, by 6 months prior to
fuel load, the identified positions for operations will be staffed with the appropriate authority to
perform operations activities. Section 11 of the QAPD TR covers test control and discusses
preoperational tests including the initial start-up test program. The NRC staff finds the
information discussed above to be a sufficient level of detail for a preliminary program as
required for a CPA under 10 CFR 50.34(a)(6). The NRC staff will verify plant personnel
involvement in the ITP once the procedures are developed and the administrative manual
completed as part of the NRC staff’s review of a future OLA.

13.1.2.3.8 Fire Brigade Personnel

The NRC staff reviewed the PSAR to determine if the personnel assigned to the fire brigade did
not have conflicting responsibilities and met the minimum number required to combat the

most significant fire. PSAR Section 13.1.2.1, “Plant Organization,” states that the fire brigade
organization, including staffing requirements and functional responsibilities, is addressed in the
fire protection program. PSAR Section 9.5.1.2.1, “Fire Protection Program General Information,”
discusses general information related to the fire protection program, including a statement that
the program follows the applicable guidance of RG 1.189, Revision 4, issued May 2021 (NRC
2021-TN9419), and the National Fire Protection Association 804 “Standard for Fire Protection
for Advanced Light Water Reactor Electric Generating Plants.” Table 1.9-20 states that RG
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1.189, Revision 4, will be used, which includes guidance regarding staffing for the fire protection
program. This revision of the RG includes discussion about ensuring that collateral
responsibilities of the fire brigade members should not conflict with their responsibilities
associated with fighting fires. This RG also states that the minimum number of fire brigade
members should be consistent with activities to combat credible and challenging fires and to
account for all operational and emergency response demands on shift personnel in the event
of a significant fire. PSAR Section 9.5.1.8 discusses personnel qualification and training for
the fire protection program and states that the organizational structure, along with personnel
training and qualifications will be addressed in the FSAR. PSAR Table 13.4-1 lists the
operational programs, including implementation milestones, and includes the fire protection
program as an operational program and references FSAR Section 9.5, “Other Auxiliary
Systems.” PSAR Section 13.1.2 discusses the operating organization and states that staffing
plans will consider the concept of operations, design basis accident analysis, and probabilistic
risk assessment, among others.

The NRC staff finds that the above information and commitment to RG 1.189, Revision 4, is
sufficient for a CPA to assure that the fire brigade will be staffed as part of the fire protection
program, developed in accordance with RG 1.189, Revision 4. If this is done, the fire brigade
should have sufficient personnel to combat the most significant fire and should not be assigned
conflicting responsibilities. The NRC staff will need to confirm, as part of the NRC staff’s review
of a future OLA, that the fire brigade personnel were staffed as part of the fire protection
program consistent with the guidance in RG 1.189, Revision 4, once such a program is
developed and documented in the future OLA.

13.1.2.4 Conclusion

Based on the above technical justification, the NRC staff concludes that the applicant’s
operating organization is acceptable and meets the relevant requirements of

10 CFR 50.34(a)(6) and (9), 10 CFR 50.34(f)(3)(vii), 10 CFR 50.40(b) (TN249), and

10 CFR 50.54(i) through (m) for issuance of a CP. As discussed above, as part of the NRC
staff’'s review of a future OLA, the NRC staff will need to verify programs, procedures, and
staffing described in the FSAR are adequate to ensure applicable regulatory requirements are
met. Therefore, the NRC staff finds that the information in PSAR Section 13.1.2 is sufficient and
meets the regulatory requirements identified in this section and adequately supports the
issuance of a CP pursuant to the regulations of 10 CFR 50.35 (TN249).

13.1.3 Qualifications of Nuclear Plant Personnel

13.1.3.1 Introduction

PSAR Section 13.1.3, “Qualifications of Nuclear Plant Personnel,” discusses the qualification
requirements for nuclear plant personnel based on the personnel functional position in the
organization.

13.1.3.2 Regulatory Evaluation

The following NRC regulations contain the relevant requirements for this review:
e 10 CFR 50.34(a)(6) and (9) (TN249)
e 10 CFR 50.40(b)
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PSAR Section 13.1.3 includes information reviewed under NUREG-0800 Section 13.1.2 - 13.1.3
(NRC 2021-TN8013). Additional guidance can be found in the following documents:

e DNRL-ISG-2022-01 (NRC 2022-TN12809
e RG 1.8, Revision 4 (NRC 2019-TN12802)
e RG 1.70, Revision 3 (NRC 1978-TN12810)
e RG 1.206, Revision 1 (NRC 2018-TN6192)

13.1.3.3 Technical Evaluation

The NRC staff evaluated PSAR Section 13.1.3 using the applicable guidance and criteria of
NUREG-0800 Section 13.1.2 - 13.1.3, as informed by the guidance in RG 1.70, RG 1.206, and
DNRL-1SG-2022-01. The objective of this review was to ensure that sufficient technical
resources have been, are being, and will continue to be provided to adequately accomplish
these objectives. Because this is a CPA, the NRC staff assessed applicability, using insights
from RG 1.70, RG 1.206, and DNRL-ISG-2022-01, to adapt and apply the appropriate
acceptance criteria from NUREG-0800 Section 13.1.2 - 13.1.3. Only the applicable acceptance
criterion is discussed in this review below.

13.1.3.3.1 Commitment to RG 1.8

PSAR Table 1.9-20 states that the PSAR conforms to RG 1.8, Revision 4, for the qualifications
of equivalent staff positions in the operating organization. The NRC staff notes that RG 1.8
specifically excludes licensed operator qualification from the RG and references NUREG-1021
for the relevant qualifications of licensed operators. PSAR Section 13.2.1.1 states that the
guidance in NUREG-1021 will be used for the licensed operator training program. The NRC
staff finds this sufficient to meet the commitment to RG 1.8 and its reference to NUREG-1021.

13.1.3.4 Conclusion

The NRC staff acknowledges the applicant has provided adequate information in the CPA on a
preliminary plan for the applicant's qualification of personnel. Therefore, the NRC staff finds that
the information in PSAR Section 13.1.3 is acceptable and meets the regulatory requirements

in 10 CFR 50.34(a)(6) and (9) and 10 CFR 50.40(b), and adequately supports the issuance of a
CP pursuant to the regulations of 10 CFR 50.35 (TN249).

13.2 Training
13.2.1 Plant Staff Training
13.2.1.1 Introduction

PSAR Section 13.2.1, “Plant Staff Training,” discusses the training program for plant staff,
including licensed operators and non-licensed plant staff.

13.2.1.2 Regulatory Evaluation

The following NRC regulations contain the relevant requirements for this review:

o 10 CFR 19.12, “Instruction to workers,” (TN5491) sets forth requirements regarding training
workers who are likely to receive in excess of 100 mrem occupational dose in a year.
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10 CFR 26.29, “Training,” (TN5451) sets forth requirements regarding training for individuals
subject to the fitness for duty requirements in 10 CFR Part 26.

10 CFR 50.34(a)(6) and (9) (TN249)

The provisions of 10 CFR Part 50 at 10 CFR 50.34, under 10 CFR 50.34(f)(2)(i), state, in
part, to “provide simulator capability that correctly models the control room and includes the
capability to simulate small-break LOCAs.”

10 CFR 50.40(b)

10 CFR 50.120, “Training and qualification of nuclear power plant personnel,” sets forth
requirements requiring that a systems approach to training program provide training and
qualification for specific categories of nuclear power plant personnel, including non-licensed
operators, shift supervisors, shift technical advisors, instrument and control technicians,
electrical and mechanical maintenance personnel, radiological protection and chemistry
technicians, and engineering support personnel.

10 CFR Part 50, Appendix E, “Emergency Planning and Preparedness for Production and
Utilization Facilities,” sets forth requirements regarding inclusion of preliminary plans for
coping with emergencies in the PSAR, including a discussion of the provisions for a training
program for those licensee employees who are assigned specific authority and responsibility
in an emergency and for those other individuals who may be needed to assist during an
emergency.

The provisions of 10 CFR Part 55 at 10 CFR 55.31, under 10 CFR 55.31(a)(4) and (5)
(TN6229), sets forth requirements for an individual applying for a reactor operator or senior
reactor operator license.

10 CFR 55.41, “Written examination: Operators,” sets forth requirements regarding the
content of written examinations for applicants for a reactor operator license.

10 CFR 55.43, “Written examination: Senior operators,” sets forth requirements regarding
the content of written examinations for applicants for a senior reactor operator license.

10 CFR 55.45, “Operating tests,” sets forth requirements regarding the content of operating
tests for both reactor operator and senior reactor operator applicants.

10 CFR 55.46, “Simulation facilities,” sets forth requirements addressing the use of a
simulation facility for the administration of the operating test and to meet the experience
requirements for applicants for reactor operator and senior reactor operator licenses.

PSAR Section 13.2.1 includes information reviewed under NUREG-0800 Section 13.2.1,
“Reactor Operator Requalification Program; Reactor Operator Training,” Revision 4, dated
August 2016 and Section 13.2.2, “Non-Licensed Plant Staff Training,” Revision 4, dated August
2016 (NRC 2021-TN8013). Additional guidance can be found in the following documents:

DNRL-ISG-2022-01 (NRC 2022-TN12809)
RG 1.8, Revision 4 (NRC 2019-TN12802)
RG 1.70, Revision 3 (NRC 1978-TN12810)

RG 1.149, “Nuclear Power Plant Simulation Facilities for Use in Operator Training and
License Examinations,” Revision 4, issued April 2011 (NRC 2011-TN12811). This RG
describes methods to comply with the NRC regulations associated with approval or
acceptance of a nuclear power plant simulation facility for use in reactor operator and senior
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reactor operator training, for use in reactor operator and senior reactor operator license
examination operating tests, and for meeting applicant experience requirements.

e RG 1.206, Revision 1 (NRC 2018-TN6192)

e American National Standards Institute/American Nuclear Society (ANSI/ANS)-3.1-2014,
“Selection, Qualification, and Training of Personnel for Nuclear Power Plants” (ANSI/ANS
2014-TN12844). This industry standard provides details on how to select, qualify, and train
specific categories of personnel at nuclear power plants, including education and experience
requirements.

o ANSI/ANS-3.5-2009, “Nuclear Power Plant Simulators for Use in Operator Training and
Examination” (ANSI/ANS 2009-TN12843). This industry standard provides details on
expected capabilities, testing, and maintenance of a plant-referenced simulator.

13.2.1.3 Technical Evaluation

Because PSAR Section 13.2.1 overlaps with some of the review guidance in NUREG-0800
Sections 13.2.1 and 13.2.2, the NRC staff is including the review results of the applicable
acceptance criteria from both Sections 13.2.1 and 13.2.2 of the SRP.

13.2.1.3.1 SRP Chapter 13.2.1 Criteria for Licensed Operator Training

The NRC staff reviewed PSAR Section 13.2.1 against the applicable acceptance criteria in
NUREG-0800 Section 13.2.1. The results of the NRC staff’s review are documented below.

13.2.1.3.2 Commitment to RG 1.8

PSAR Table 1.9-20 describes conformance with RGs and states that the PSAR conforms

to RG 1.8, Revision 4. This revision removed the applicability of 10 CFR Part 55 (TN6229),
“Operators’ Licenses,” from the RG such that NRC guidance for operator license qualifications
is solely located in NUREG-1021. PSAR Section 13.2.1.1 states that the guidance in NUREG-
1021 will be used for the licensed operator training program. The NRC staff finds this
commitment acceptable for the CPA and will need to verify that licensed operator and senior
operator training and qualification is performed in accordance with NUREG-1021 once the
training program is developed as part of the NRC staff’s review of a future OLA.

13.2.1.3.3 Commitment to RG 1.149, “Nuclear Power Plant Simulation Facilities for Use
in Operator Training, License Examinations, and Applicant Experience”

PSAR Section 13.2.1.1 describes the training program and states that the guidance in RG 1.149
will be used for simulator training. PSAR Table 1.9-20 states that the FSAR will conform with
Revision 4 of RG 1.149. Additionally, Section 13.2.1.1 states that the licensed operator training
program will satisfy the 10 CFR Part 55 (TN6229) requirements identified in Table 13.4-1, which
includes 10 CFR 55.46, which is the regulation governing simulation facilities, and

10 CFR 55.31, “How to apply,” which governs the use of simulators for control manipulations.
Provided the simulator conforms to the standards provided in the PSAR, the NRC staff finds that
the simulator will meet requirements for the training, qualification, and experience requirements
for the licensing of operators and senior operators. The NRC staff will need to verify
conformance once the simulator is ready to support training and licensing of operators as part of
a future OLA review.
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13.2.1.3.4 Development, Establishment, and Evaluation of a Systems Approach to
Training-Based Training Program

PSAR Section 13.2.1.1 describes the training program and states that it is developed using

a systems approach to training-based process that is consistent with 10 CFR 50.120 (TN249).
This regulation references 10 CFR 55.4 (TN6229), “Definitions,” for the definition of a systems
approach to training process. PSAR Section 13.2.1.1 further states that details of the training
will be provided in the OLA. This section also states that the licensed operator training program
will describe training and qualification requirements for hot and cold licenses to satisfy the

10 CFR Part 55 requirements and requalification requirements identified in Table 13.4-1. Table
13.4-1 lists the following 10 CFR Part 55 requirements for initial qualification of licensed
operators: 55.13, “General exemptions,” 55.31, 55.41, 55.43, 55.45, and 55.46.

The NRC staff notes that although not explicitly listed in Table 13.4-1, PSAR Section 13.2.1.1
states that the training program is developed using a systems approach to training process
consistent with 10 CFR 50.120, which references 10 CFR 55.4 (TN6229), “Definitions,” for the
definition of such a process. Therefore, the NRC staff concludes that 10 CFR 55.4 also would
apply to the licensed operator training program such that it will be developed using a systems
approach to training consistent with 10 CFR 55.4. The NRC staff concludes that these
regulatory requirements are applicable to the licensed operator training program but note that
additional requirements apply to the overall qualification and licensing process, including the
initial licensing examinations.

Regarding establishment of the training program, PSAR Table 13.4-1 shows the initial

training program as being implemented 18 months before fuel loading. Regarding evaluation

of the training program, PSAR Section 13.2.1.1 states that operating experience is incorporated
into the training and retraining programs, that programs are periodically reviewed for
effectiveness, and revisions are made as appropriate.

The CPA does not include details regarding the specifics of the training, such as course
subjects and durations; however, the PSAR does commit to having a training program that

will train on the required subjects of 10 CFR 55.41, 10 CFR 55.43, and 10 CFR 55.45 (TN6229).
The NRC staff finds this level of detail sufficient for the PSAR but will need to review the training
program, once developed, as part of the NRC staff’s review of the OLA, to ensure that
applicable requirements have been met. The NRC staff finds that a systems approach to
training-based training program, developed to meet the criteria of 10 CFR 55.4, will provide
sufficient training for the qualification of licensed personnel. Once the training program is
developed, the NRC staff will need to verify that it was developed using a systems approach to
training process as defined in 10 CFR 55.4., as part of the NRC staff's review of a future OLA.

13.2.1.3.5 SRP Chapter 13.2.2 Criteria for Non-licensed Plant Staff Training

The NRC staff reviewed this section of the PSAR against the applicable acceptance criteria in
NUREG-0800 Section 13.2.2. The results of the NRC staff's review are documented below.

Commitment to RG 1.8
PSAR Section 13.1.1.3 states that personnel will meet RG 1.8 for equivalent positions.

PSAR Table 1.9-20 provides conformance to the RGs and states that the PSAR conforms
with RG 1.8, Revision 4.
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Because this is a PSAR, details associated with the training program were not available to
review to ensure conformance with requirements. The NRC staff will need to review the training
program details once available as part of a future OLA, to verify conformance with the
information provided in the PSAR.

Development, Establishment, and Evaluation of a Systems Approach to Training-Based
Training Program

PSAR Section 13.2.1.1 states that the training program will be developed using a systems
approach to training-based process that is consistent with 10 CFR 50.120, which would include
training programs for a variety of non-licensed plant staff, including a shift technical advisor
(TN249). PSAR Table 13.4-1 also references 10 CFR 50.120 as the source requirement for the
non-licensed plant staff training program. PSAR Section 13.1.2.1 states that qualification and
training requirements for plant staff will be consistent with RG 1.8 for equivalent positions and
provides Table 13.1-1 for the functional positions and qualifications that correlate to comparable
positions and includes expected categories of personnel consistent with 10 CFR 50.120.

Regarding establishment of the non-licensed plant staff training program, PSAR Table 13.4-1
states that the non-licensed plant staff training program has an implementation milestone

of 18 months prior to fuel load. Regarding evaluation of the training program by others,

PSAR Section 13.2.1.1 states that the program will be developed consistent with

10 CFR 50.120 (TN249), which requires that the non-licensed staff training programs be
periodically evaluated by individuals other than those directly responsible for the training,
including a review by management as to the effectiveness of the training. Section 13.2.1.1 also
states that operating experience is incorporated into the training and retraining programs and
revisions are made as appropriate.

Because this is a CPA, details associated with the training program were not available to review
to ensure conformance with requirements. The NRC staff will need to review the training
program details once available as part of a future OLA, to verify conformance with a systems
approach to training-based process.

13.2.1.4 Conclusion

Based on the discussion in the above subsections, the NRC staff determines that the PSAR
includes a preliminary plan for the applicant's training of personnel and meets the regulatory
requirements of 10 CFR 50.34(a)(6) and (9), and 10 CFR 50.34(f)(2)(i). Therefore, the NRC
staff finds that the information in PSAR Section 13.2.1 is sufficient and meets the regulatory
requirements identified in this section and adequately supports the issuance of a CP pursuant to
the regulations of 10 CFR 50.35 (TN249).

13.2.2 Requalification, Refresher and Replacement Training Programs
13.2.2.1 Introduction
PSAR Section 13.2.2, “Requalification, Refresher and Replacement Training Programs,”

briefly discusses continuing training and retraining with reference to Table 13.4-1 for the
implementation schedule for the requalification training program.
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13.2.2.2 Regulatory Evaluation

The following NRC regulations cover the relevant requirements for this review:
e 10 CFR 26.29 (TN5451)

e 10 CFR 50.34(a)(6) and (9) (TN249)

e 10 CFR 50.40(b)

e 10 CFR50.120

e 10 CFR Part 50, Appendix E

e The provisions of 10 CFR Part 50 at 10 CFR 50.54, under 10 CFR 50.54(i-1), state, in part,
that the licensee shall have in effect an operator requalification program within three months
after issuance of an operating license (OL) and that the licensee may not decrease the
scope of an approved operator requalification program except as specifically authorized by
the NRC.

e 10 CFR 55.46 (TN6229)

¢ 10 CFR 55.59, “Requalification,” sets forth requirements for the licensed reactor operator
and senior reactor operator requalification program.

PSAR Section 13.2.2 includes information reviewed under NUREG-0800 Sections 13.2.1 and
13.2.2 (NRC 2021-TN8013). Additional guidance can be found in the following documents:

e DNRL-1SG-2022-01 (NRC 2022-TN12809)

e RG 1.8, Revision 4 (NRC 2019-TN12802)

e RG 1.70, Revision 3 (NRC 1978-TN12810)

e RG 1.149, Revision 4 (NRC 2011-TN12811)

e RG 1.206, Revision 1 (NRC 2018-TN6192)

e ANSI/ANS-3.1-2014 (ANSI/ANS 2014-TN12844)
e ANSI/ANS-3.5-2009 (ANSI/ANS 2009-TN12843)

13.2.2.3 Technical Evaluation

Because PSAR Section 13.2.2 overlaps with some of the review guidance in NUREG-0800
Sections 13.2.1 and 13.2.2, the NRC staff is including the review results of the applicable
acceptance criteria from both Sections 13.2.1 and 13.2.2 of the SRP.

13.2.2.3.1 SRP Chapter 13.2.1 Criteria for Licensed Operator Requalification, Refresher,
and Replacement Training Program

The NRC staff reviewed PSAR Section 13.2.2 against the applicable acceptance criteria in
NUREG-0800 Section 13.2.1. The results of the NRC staff's review are documented here.

Commitment to RG 1.8

PSAR Table 1.9-20 describes conformance with RGs and states that the PSAR conforms
to RG 1.8, Revision 4. This revision removed the applicability of 10 CFR Part 55 (TN6229) from
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the RG such that the NRC guidance for operator license qualifications is solely located in
NUREG-1021. PSAR Section 13.1.1.3 states that personnel will meet the qualification and
training requirements in RG 1.8 for equivalent positions. This is reiterated in Section 13.1.2.1.
Section 13.2.1.1 states that the guidance in NUREG-1021 will be used for the licensed operator
training program. The NRC staff finds this commitment to RG 1.8 and NUREG-1021 sufficient
for a CPA but will need to verify that licensed operator and senior operator training and
qualification is performed in accordance with the NUREG once the training program is
developed.

Commitment to RG 1.149

PSAR Section 13.2.1.1 describes the training program and states that the guidance in RG 1.149
will be used for simulator training. PSAR Table 1.9-20 states that the FSAR will conform with
Revision 4 of RG 1.149. Additionally, Section 13.2.1.1 states that the licensed operator training
program will satisfy the 10 CFR Part 55 (TN6229) requalification requirements identified in
Table 13.4-1, which includes 10 CFR 55.46, which is the regulation governing simulation
facilities, and 10 CFR 55.59, which includes the use of simulators in licensed operator
requalification training. Provided the simulator conforms to the standards provided in the PSAR,
the NRC staff finds that the simulator will meet requirements for the training, qualification, and
experience requirements for the licensing of operators and senior operators. The NRC staff will
need to verify compliance once the simulator is ready to support training and licensing of
operators as part of the OLA review.

Development, Establishment, and Evaluation of a Systems Approach to Training-Based
Training Program

PSAR Section 13.2.1.1 describes the training program and states that it is developed

using a systems approach to training-based process that is consistent with 10 CFR 50.120
(TN249). This regulation references 10 CFR 55.4 (TN6229) for the definition of a systems
approach to training process. PSAR Section 13.2.1.1 further states that details of the training
will be provided in the OLA. This section also states that the licensed operator training program
will describe training and qualification requirements for hot and cold licenses to satisfy the

10 CFR Part 55 requalification requirements identified in PSAR Table 13.4-1. Table 13.4-1 lists
the following 10 CFR Part 55 requirements for requalification of licensed operators: 55.46 and
55.59. The table also includes the following 10 CFR Part 50 requirements for requalification:
50.34(b), 50.54(i), and 50.54(j).

The NRC staff notes that, although not explicitly listed in the table, PSAR Section 13.2.1.1
states that the training program is developed using a systems approach to training process
consistent with 10 CFR 50.120 (TN249), which references 10 CFR 55.4 (TN6229) for the
definition of such a process. Therefore, the NRC staff concludes that 10 CFR 55.4 also would
apply to the licensed operator training program such that it will be developed using a systems
approach to training consistent with 10 CFR 55.4. The NRC staff concludes that these
regulatory requirements are applicable to the licensed operator training program but notes that
other requirements also are applicable to requalification, such as 10 CFR 55.49, “Integrity of
examinations and tests,” regarding integrity of the requalification examinations. The PSAR does
not include details regarding the specifics of the training, such as the course subjects and
durations, but the PSAR does commit to having a training program that will train on the required
subjects of 10 CFR 55.59. The NRC staff finds this level of detail sufficient for the PSAR but will
need to review the training program, once developed, as part of the NRC staff's review of a
future OLA to ensure that the requirements have been met. Additionally, the NRC staff will need

13-22



to review the requalification examination process at that time to ensure the integrity of the
examinations, as required by 10 CFR 55.49.

Regarding establishment of the requalification program within three months of the issuance

of the OL, PSAR Section 13.2.1.1 states that the licensed operator training program will

satisfy the 10 CFR Part 55 (TN6229) requalification requirements identified in PSAR Table 13.4-
1. This table indicates that the requalification program will be implemented three months after
issuance of the OL. This complies with the requirement of 10 CFR 50.54(i-1) (TN249), which
states that a requalification program be in effect within three months after issuance of the OL.
The NRC staff will need to verify that this requirement has been met when the requalification
program is implemented within three months after issuance of the OLA.

10 CFR 50.54(i-1) also requires that the requalification program meet the requirements of

10 CFR 55.59(c) (TN6229). PSAR Table 13.4-1 includes reference to 10 CFR 55.59 as one of
the requalification program requirements. Although specific training subjects are not provided

with the PSAR, the NRC staff considered what information is needed in a CPA in accordance

with 10 CFR 50.34(a)(6) and determined that the commitment to have a training program that

will meet the regulatory requirements as listed in Table 13.4-1 is sufficient at the CPA stage.

Regarding evaluation of the training program by others, PSAR Section 13.2.1.1 states that
operating experience is incorporated into the training and retraining programs, that programs
are periodically reviewed for effectiveness, and revisions are made as appropriate.

If the training program is developed as described in the PSAR, and the additional requirement
of 10 CFR 55.49 (TN6229) for integrity of the requalification examination is met, the NRC staff
finds that the requalification program will be sufficient to ensure continued qualification of
licensed personnel. Once the training program is developed, the NRC staff will need to verify
that it was developed using a systems approach to training process, as defined in 10 CFR 55.4,
that the required subjects under 10 CFR 55.59 are included, and that examination integrity is
maintained per 10 CFR 55.49.

13.2.2.3.2 SRP Chapter 13.2.2 Criteria for Non-licensed Plant Staff Requalification,
Refresher, and Replacement Training Program

The NRC staff reviewed PSAR Section 13.2.2 against the applicable acceptance criteria
in NUREG-0800 Section 13.2.2. The results of the NRC staff’s review are documented below.

Commitment to RG 1.8

PSAR Section 13.1.1.3 states that personnel will meet RG 1.8 for equivalent positions.
PSAR Table 1.9-20 provides conformance to the RGs and states that the PSAR conforms
with RG 1.8, Revision 4.

Because this is a PSAR, details associated with the requalification training program

were not available to review to ensure conformance with requirements. The NRC staff finds the
commitment to use RG 1.8, Revision 4, for the training and qualification of non-licensed
personnel to be sufficient at the CPA stage to ensure continued competence of non-licensed
personnel. The NRC staff will need to review the training program details once available to
verify conformance with the RG.
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Development, Establishment, and Evaluation of a Systems Approach to Training-Based
Training Program

PSAR Section 13.2.1.1 states that the training program is developed using a systems approach
to training-based process that is consistent with 10 CFR 50.120 (TN249). Table 13.4-1 also
references 10 CFR 50.120 as the source requirement for the non-licensed plant staff training
program.

Regarding establishment of the non-licensed staff requalification training program,

Table 13.4-1 states that the non-licensed plant staff training program has an implementation
milestone of 18 months prior to fuel load. PSAR Section 13.2.2 states that continuing training
and retraining are provided periodically to plant staff to maintain qualifications and enhance
proficiency. PSAR Section 13.2.1.1 states that the training program will be developed using a
systems approach to training-based process that is consistent with 10 CFR 50.120, which would
include training programs for a variety of non-licensed plant staff, including a shift technical
advisor. PSAR Section 13.1.2.1 states that qualification and training requirements for plant
staff will be consistent with RG 1.8 for equivalent positions and provides Table 13.1-1 for the
functional positions and qualifications that correlate to comparable positions. The NRC staff
reviewed the table and determined that the expected categories of personnel listed are
consistent with 10 CFR 50.120.

Regarding evaluation of the training program by others, PSAR Section 13.2.1.1 states

that the program will be developed consistent with 10 CFR 50.120 (TN249), which requires that
the non-licensed staff training programs be periodically evaluated by individuals other than
those directly responsible for the training, including a review by management as to the
effectiveness of the training. PSAR Section 13.2.1.1 also states that operating experience is
incorporated into the training and retraining programs and revisions are made as appropriate.

Because this is a PSAR, details associated with the training program were not available to
review to ensure conformance with requirements. The NRC staff will need to review the training
program details once available as part of a future OLA to verify compliance.

13.2.2.4 Conclusion

The NRC staff acknowledges that the applicant has submitted the required preliminary plan for
the applicant's training of personnel, as discussed above. Therefore, the NRC staff finds that the
information in PSAR Section 13.2.2 is sufficient to meet the regulatory requirements of

10 CFR 50.34(a)(6) and (9) and meets the other regulatory requirements identified in this
section and adequately supports the issuance of a CP pursuant to the regulations of

10 CFR 50.35 (TN249).

13.3 Emergency Planning

13.3.1 Introduction

The NRC staff reviewed the emergency preparedness (EP) information provided in PSAR
Section 13.3, “Emergency Preparedness,” along with Enclosure 4 of the CPA, “Exemptions and
Variances” (TVA 2025-TN12823). The CPA was evaluated against 10 CFR 50.34(a)(10)
(TN249), which requires the evaluation of preliminary plans for coping with emergencies, rather
than a complete and integrated emergency plan. The initial submission was further
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supplemented by a letter dated April 1, 2026 (NRC 2026-TN13164) in response to NRC audit
questions.

The PSAR incorporates EP information contained in Appendix 13A, “Description of the
Emergency Plan,” and references applicable portions of the Clinch River Early Site Permit
Application (ESPA). The previously approved early site permit (ESP or ESP-006) includes two
major features emergency plans representing alternative plume exposure pathway (PEP)
emergency planning zones (EPZs). The PSAR retains the two EPZs and identifies the different
sections of the ESP that provide the technical bases for TVA’s preliminary EP descriptions at
the CP stage.

The scope of the NRC staff’'s evaluation focuses on determining whether TVA has provided
sufficient preliminary EP information to support issuance of a CP, recognizing that complete,
technology -specific emergency planning required by the FSAR in 50.34(b)(6)(v) will be
provided at the OLA stage.

13.3.2 Background Discussion
13.3.2.1 Early Site Permit

On December 19, 2019, the NRC issued ESP-006 for the CRN-1 Site (NRC 2019-TN10325),
following issuance of the associated Final Safety Evaluation Report (FSER) in June 2019 (NRC
2019-TN12824). The ESP included NRC approval of several EP exemptions, permit conditions,
and combined license (COL) action items. These exemptions, permit conditions, and actions
were evaluated in the ESP FSER as part of the major features review based on the ESPA and
supplemental information submitted by TVA. Consistent with 10 CFR Part 52 framework, the
ESP review focused on “maijor features” of emergency planning, which requires a lower level of
detail than the full plan implementation.

As part of the ESPA, TVA submitted two distinct onsite major features emergency plans under
10 CFR 52.17(b)(2)(i) (TN251):

o ESPA Part 5A — Major Features Emergency Plan based on a site-boundary PEP EPZ
o ESPA Part 5B — Major Features Emergency Plan based on a 2-mile (mi) PEP EPZ

Both plans (ESP Plan 5A and ESP Plan 5B) are derived from TVA’s Generic Emergency

Plan and present alternative PEP EPZ configurations. ESP Plan 5A describes an emergency
plan based on a PEP EPZ at the CRN-1 Site boundary, while ESP Plan 5B describes a PEP
EPZ extending approximately 2 mi from the site center point. For context, EPZs for commercial
nuclear power reactors are addressed in 10 CFR 50.33(g) (TN249), 10 CFR 50.47(c), and
Appendix E to 10 CFR Part 50, which identify a typical 10 mi PEP EPZ and an ingestion
pathway EPZ extending approximately 50 mi.

The ESPA stated that both ESPA Part 5A and ESPA 5B major features emergency plans
generally conform to the requirements of 10 CFR 50.47(b) (TN249) and Appendix E to 10 CFR
Part 50, except where exemptions were requested and justified in ESPA Part 6, “Exemptions
and Departures” (TVA 2019-TN12825). These exemptions were integral to aligning emergency
planning requirements with the small modular reactor (SMR) design characteristics and reduced
EPZ concepts. TVA did not submit offsite (State or local) Radiological Emergency Preparedness
plans as part of the ESP stage. ESPA Section 13.3.3.2, “Contacts and Arrangements with
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Local, State, and Federal Agencies,” stated that the ingestion pathway EPZ applicable to the
CRN-1 Site would be addressed in a potential future COL application (COLA).

Under 10 CFR 52.39 (TN251), “Finality of early site permit determinations,” the NRC staff’s
findings in the ESP FSER regarding major features of EP carry forward with finality into
subsequent COLAs unless the Commission determines that new information substantially
affects the bases of the ESP findings. Because the ESP included two alternative emergency
planning major features (site-boundary and 2 mi PEP EPZs), TVA retained flexibility at a future
licensing stage to select which configuration to fully implement. TVA stated that it submitted
both configurations as part of the ESPA to preserve flexibility pending final reactor technology
selection, site layout refinements, and further analysis of reactor accident progression
characteristics.

13.3.2.2 Construction Permit

Following the NRC’s approval of ESP-006, TVA chose to submit a 10 CFR Part 50 (TN249)
CPA for review. TVA incorporated the NRC-approved ESPA EP material into the CPA by
reference. Accordingly, the NRC’s EP review is limited to evaluating whether the CPA satisfies
the preliminary emergency planning information requirements applicable to the CP stage under
10 CFR 50.34(a)(10) and Appendix E to 10 CFR Part 50. Any references to a future OL or COL
are informational only and do not establish additional emergency planning obligations for the
current CP review.

The CPA is evaluated against the requirements of 10 CFR 50.34(a)(10) and Appendix E to
10 CFR Part 50, which require preliminary descriptions of emergency planning information for
the CRN-1 Site. The submitted CPA does not reevaluate emergency planning requirements;
instead, it relies on the ESP material and updated sections of the PSAR to reflect TVA’s
selection of the GVH BWRX-300 reactor technology for the CRN-1 Site as well as any
significant changes since the submission of the ESPA. The CPA preserves both EPZ
configurations evaluated at the ESP stage.

The ESP permit conditions and COL action items are also incorporated by reference into the
CPA, as referenced by PSAR Section 13.3.6, “Permit Conditions and Action Items,” which
supplements the ESPA site safety analysis report (SSAR) by adding a new ESPA SSAR
Section 13.3.6 that states:

If TVA elects to pursue an Operating License for the BWRX-300 at the CRN Site,
then TVA will update the emergency plan in the OLA based on the BWRX-300
technology and address the applicable emergency planning-related Permit
Conditions and Action Items in paragraph 3.F and Appendix C of ESP-006.

In ESP-006, these permit conditions and action items include wording that they should be
addressed at the CP or COL stage. However, paragraph 3.C of ESP-006 allows an applicant to
depart from or omit action items, provided the applicant identifies and justifies such departures
or omissions in the PSAR. After reviewing the requirements of 10.34(a)(10) and Appendix E to
Part 50 Section Il, “The Preliminary Safety Analysis Report,” and ESPA SSAR Section 13.3.6,
as quoted above, the permit conditions and action items are better addressed at the OL stage
because the specificity required to meet them is not necessary at the CP stage in order to meet
applicable NRC regulations for issuance of a CP.
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The information submitted as part of the CPA, as well as incorporated by reference from the
ESPA, was evaluated against the appropriate regulations and guidance to verify it is consistent
with the preliminary emergency planning information requirements.

13.3.2.3 Regulatory and Guidance Evaluation

The NRC staff evaluated the preliminary plans for coping with emergencies provided in the
CRN-1 Site PSAR against the applicable regulatory requirements for a CP. The regulations
governing EP at the CP stage focus on the submission of preliminary emergency planning
information rather than the complete and integrated emergency plans required at later licensing
stages.

The applicable regulatory requirements for this review are:

e 10 CFR 50.34, paragraph (a), including 10 CFR 50.34(a)(10), which requires the PSAR to
include a discussion of the applicant’s preliminary plans for coping with emergencies.

e 10 CFR 50.35, which defines the findings the NRC must make when issuing a CP, including
reliance on the adequacy of preliminary emergency planning information.

e 10 CFR 50.40, “Common standards,” which identifies the general standards applicable to
issuance of a CP, including reasonable assurance that safety questions will be resolved at
later licensing stages.

e 10 CFR 50.47, “Emergency plans,” which contains the emergency planning standards
applicable to OL and COL applicants; these standards inform, but do not directly apply to,
CP-stage preliminary EP information.

o Appendix E to 10 CFR Part 50, “Emergency Planning and Preparedness for Production
and Utilization Facilities,” Section I, “Introduction,” and Section Il, “The Preliminary Safety
Analysis Report,” which identify the emergency planning information required to be included
in a PSAR (Appendix E).

The NRC staff also considered applicable guidance for evaluating preliminary EP information.
The primary guidance document used in this review is NUREG-0800 Section 13.3, “Emergency
Planning,” Revision 3, issued March 2007 (NRC 2021-TN8013), which provides the format and
structure for evaluating EP information. While Section 13.3 is written primarily for complete
emergency plans submitted with a COLA or OLA, the NRC staff used it to ensure that the
preliminary information provided in the PSAR, as required by the appropriate regulations, is
organized and internally consistent for potential follow-on applications, recognizing that full
compliance with the planning standards of 10 CFR 50.47(b)(1) through (b)(16) (TN249) is not
expected at the CP stage.

13.3.2.4 Technical Evaluation

The NRC staff performed a technical evaluation of the preliminary emergency planning
information provided in the CRN-1 Site PSAR Section 13.3 and Appendices 13A and 13B,
“Letters of Support of Clinch River Nuclear Site Small Modular Reactor Emergency
Preparedness Program.” The NRC staff's evaluation focused on all aspects of 10 CFR Part 50
(TN249), Appendix E, Section II, which specifies the emergency planning information that must
be included in a PSAR, to ensure such requirements were met in the PSAR. The evaluation
below is organized consistent with Appendix E, Section Il, and documents the NRC staff's
conclusions regarding the adequacy of preliminary plans for coping with emergencies.
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13.3.2.41 Facility Design Features, Site Layout, and Site Location (10 CFR Part 50,
Appendix E, Section Il General)

Appendix E, Section Il requires that a PSAR contain sufficient information to ensure
compatibility of proposed emergency plans for both onsite areas and the EPZs, with facility
design features, site layout, and site location with respect to such considerations as access
routes, surrounding population distributions, land use, and local jurisdictional boundaries for
the EPZs in the case of nuclear power reactors, as well as the means by which the standards
of 10 CFR 50.47(b) (TN249) will be met.

PSAR Chapter 2, “Site Characteristics and Site Parameters”, and Appendix 13A describe the
CRN-1 Site layout, major structures, transmission corridors, and natural and man-made
features. These descriptions are further supported by PSAR Figures 2.1-1, “Site Map,” 2.1-2,
“Topographic Map,” and 2.1-3, “Vicinity Map”, which illustrate site topography, geographical
features, access routes, and nearby industrial, transportation, and military facilities. PSAR
Chapter 2 also describes regional population distribution and land use.

PSAR Appendix 13A identifies the commitments TVA will fulfill in the OLA, including:

¢ providing technology-specific information demonstrating compatibility with the ESP EPZs;
¢ identifying the applicable ESP emergency plan (site-boundary or 2 mi EPZ);

o informing offsite response organizations regarding establishment of the selected EPZ;

e updating the major features emergency plan to reflect the BWRX-300 design; and

e incorporating the major features plan into a complete and integrated emergency plan.

The NRC staff reviewed PSAR Chapter 2 and Appendix 13A, including associated figures, site
layout, and maps. The NRC staff conducted a review to determine if sufficient information was
provided to meet the PSAR emergency plan requirements of Appendix E, Section Il. Based on
its review, the NRC staff finds that the information provided in the PSAR concerning the site
layout and location, consideration of access routes, surrounding population distribution, land
use, and jurisdictional boundaries is sufficient and acceptable.

Therefore, the NRC staff finds that the PSAR provides sufficient preliminary information to meet
the general requirements of Appendix E, Section Il.

13.3.2.4.2 Onsite and Offsite Organizations, Notification, Persons Assigned to
Emergency Organizations (10 CFR Part 50, Appendix E, Section Il.A)

Appendix E, Section II.A requires a PSAR to describe the onsite and offsite organizations
for coping with emergencies and the means for notification, in the event of an emergency,
of persons assigned to the emergency organizations.

PSAR Chapter 13 and Appendix 13A, Section A, “Emergency Response Organization,”
describe TVA’s onsite emergency response organization (ERO), including emergency functional
areas, reporting relationships, and notification methods. The PSAR states that specific ERO
responsibilities and implementing procedures will be provided in the OLA.

The PSAR also states that the onsite and offsite organizations, offsite interfaces, and
notification processes were previously addressed in ESP Plans 5A and 5B. These plans outline
how TVA would notify and activate the ERO and communicate with State and local agencies.
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The NRC staff reviewed PSAR Section 13.3 and Appendix 13A to determine if sufficient
information was provided to meet the PSAR emergency plan requirements of Appendix E,
Section I.A. Based on its review, the NRC staff finds that the PSAR provided sufficient
information concerning the onsite and offsite organizations and notification of persons assigned
to the emergency organizations and is acceptable.

Therefore, the NRC staff finds that the PSAR and supporting documentation provide sufficient
preliminary information regarding onsite and offsite emergency organizations and notification
processes to meet the requirements of Appendix E, Section Il.A.

13.3.2.4.3 Contacts and Arrangement with Local, State, and Federal Governmental
Agencies (10 CFR Part 50, Appendix E, Section I1.B)

Appendix E, Section 11.B, “Authorities and Responsibilities of Governmental Agencies,”
requires a PSAR to describe the contacts and arrangements made and documented
with local, State, and Federal governmental agencies with responsibility for coping with
emergencies, including identification of the principal agencies.

PSAR Section 13.3.5, “Contacts and Agreements,” describes TVA's engagement with
State, county, and local organizations. Letters of support from the State of Tennessee,
Anderson County, Roane County, and the City of Oak Ridge are included in Appendix 13B.

Additionally, PSAR Appendix 13A, Section B, states that the necessary arrangements with the
local, State, and Federal governmental agencies with emergency planning responsibilities will
be obtained, documented, and included in the application for an OL. These offsite response
organization agreements will present a clear understanding of the emergency support
responsibilities of each organization.

The ESP Plans 5A and 5B also describe support arrangements with Federal, State, and local
agencies and medical transportation and facilities.

The NRC staff reviewed PSAR Section 13.3.5, Appendix 13A, Appendix 13B, and the EPS
plans to determine if sufficient information was provided to meet the PSAR requirements of
Appendix E, Section II.B. Based on its review, the NRC staff finds that PSAR provided sufficient
information concerning the contacts and arrangements with local, State, and Federal
governmental agencies and is acceptable.

Therefore, the NRC staff finds that the PSAR and supporting documentation provides sufficient
preliminary information to meet the requirements of Appendix E, Section I1.B.

13.3.2.4.4 Protective Measures to be Taken within the Site Boundary and within
Each EPZ (10 CFR Part 50, Appendix E, Section II.C)

Appendix E, Section II.C, “Protective Measures,” requires a PSAR to describe the protective
measures to be taken within the site boundary and within each EPZ to protect health and safety
in the event of an accident; procedures by which these measures are to be carried out (e.g., in
the case of an evacuation, who authorizes the evacuation, how the public is to be notified and
instructed, how the evacuation is to be carried out); and the expected response of offsite
agencies in the event of an emergency.
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PSAR Appendix 13A, Section C, states that the onsite and offsite protective actions are
addressed in Section 10.0, “Protective Response,” of the ESPA Part 5A and 5B emergency
plans, with both ESPA Part 5A and 5B emergency plans discussing general roles for declaring
onsite protective actions such as evacuation, with primary consideration being personnel safety,
as well as a separate section that discusses protective actions for hostile actions. For the offsite
actions, ESPA Part 5B emergency plan Section 10.3, “Offsite,” discusses how initial protective
actions for recommendations to State and local governments would be made and who would be
responsible once the Central Emergency Control Center (CECC) is staffed. The ESPA Part 5A
emergency plan does not contain a similar Section 10.3, instead relying on offsite response
organizations to determine ad hoc protective actions, nor does the ESPA Part 5A emergency
plan require an alert and notification system or an evacuation time estimate (ETE) due to not
having an offsite EPZ. The ESPA Part 5B emergency plan contains both the alert and
notification system as well as ETE given the 2 mi EPZ. The ETE report analysis found in the
ESPA Part 5B emergency plan did not identify any physical characteristics unique to the CRN-1
Site that would pose a significant impediment to the development of the emergency plan.

The NRC staff reviewed PSAR Appendix 13A, Section C, to determine if sufficient information
was provided to meet the PSAR emergency plan requirements of Appendix E, Section II.C.
Based on its review, the NRC staff finds that the PSAR provided sufficient information
concerning the protective measures to be taken within the site boundary and each EPZ and is
acceptable.

Therefore, the NRC staff finds that the PSAR and supporting documentation provide sufficient
preliminary information regarding protective measures to meet the requirements of Appendix E,
Section II.C.

13.3.2.4.5 Emergency Treatment, Transportation, and Decontamination for Injured
Individuals (10 CFR Part 50, Appendix E, Section II.D)

Appendix E, Section I1.D requires a PSAR to describe the features of the facility to be provided
for onsite emergency first aid and decontamination and for emergency transportation of onsite
individuals to offsite treatment facilities.

PSAR Appendix 13A, Section D, “First Aid, Decontamination, and Emergency
Transportation,” states that medical support, including onsite first aid, the classification
(injured/contaminated/irradiated) of patients, decontamination, and transport and treatment
of injured/contaminated personnel is addressed in Section 12.0, “Medical Support,” and in
Appendix A, Section A.4.5.2, “First Aid and Medical Facilities,” of the ESPA Part 5A and 5B
emergency plans.

The NRC staff reviewed information related to the onsite Medical Emergency Response Team,
different radiological scenarios for injured personnel to include discussions of decontaminating
injured personnel, and emergency transportation of onsite individuals found in PSAR Chapter
13, Appendix 13A, Section D, and the ESPA Part 5A and 5B emergency plans. Based on its
review of the submitted material against the requirements of Appendix E, Section 11.D, the NRC
staff finds that the PSAR provided sufficient information concerning the features of the facility to
be provided for onsite emergency first aid and decontamination and for emergency
transportation of onsite individuals to offsite treatment facilities and is acceptable.

Therefore, the NRC staff finds that the PSAR and supporting documentation provide sufficient
preliminary information to meet the requirements of Appendix E, Section II.D.
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13.3.2.4.6 Offsite Facilities for Injured Individuals (10 CFR Part 50, Appendix E, Section
ILE)

Appendix E, Section II.E requires a PSAR to describe the provisions to be made for emergency
treatment at offsite facilities of individuals injured as a result of licensed activities.

PSAR Section 13.3.5 states that TVA will establish agreements with local medical facilities and
will include them in the FSAR as part of the OLA. TVA maintains an existing agreement with the
Radiation Emergency Assistance Center/Training Site (REAC/TS).

As described in PSAR Appendix 13A, key information related to medical support is found in
Section 12.0 of the ESPA Part 5A and 5B emergency plans and in Appendix A, Section A.4.5.2.

The NRC staff reviewed key information contained within referenced sections, including a
discussion on TVA’s agreement with DOE’s REAC/TS, which serves as the primary medical
facility, and the University of Tennessee Medical Center in Knoxville, TN, which serves as
backup, to determine if sufficient information was provided to meet the PSAR emergency plan
requirements of Appendix E, Section II.E. Based on its review, the NRC staff finds that the
information in the PSAR concerning CRN-1 Site treatment at offsite facilities for individuals
injured at the CRN-1 Site is sufficient and acceptable.

Therefore, the NRC staff finds that the PSAR and supporting documentation provide sufficient
preliminary information to meet the requirements of Appendix E, Section II.E.

13.3.2.4.7 Provisions for a Training Program (10 CFR Part 50, Appendix E, Section II.F)

Appendix E, Section II.F requires a PSAR to describe the provisions for a training program
for employees of the licensee, including those who are assigned specific authority and
responsibility in the event of an emergency, and for other persons who are not employees of
the licensee, but whose assistance may be needed in the event of a radiological emergency.

PSAR Chapter 13 describes TVA'’s training philosophy, requalification programs, and continuing
training requirements.

PSAR Appendix 13A discusses how ESPA Part 5A and 5B emergency plans, Section 15.0,
“Training,” and Appendix A, Section A.7, “Training and Dirills,” describe the radiological
emergency response training program, which ensures the training, qualification, and
requalification of individuals who will assist during an emergency at the CRN-1 Site. Section
15.0 includes information that those individuals directly involved in the emergency plan will
receive initial and annual retraining to maintain familiarity with the features of the plan and that
CRN-1 also will provide training and annual retraining to local plant support agencies with
Nuclear Support Services providing additional support.

The NRC staff reviewed emergency response training requirements for onsite and offsite
responders and employees to determine if sufficient information was provided to meet the
PSAR emergency plan requirements of Appendix E, Section II.F. Based on its review, the NRC
staff finds that the information in the PSAR concerning training for both onsite and offsite
responders at the CRN-1 Site is sufficient and acceptable. Therefore, the NRC staff finds that
the PSAR and supporting documentation provide sufficient preliminary information to meet the
requirements of Appendix E, Section II.F.
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13.3.2.4.8 Preliminary Analysis of Notification of State and Local Governments and
Public (10 CFR Part 50, Appendix E, Section II.G)

Appendix E, Section II.G requires a PSAR that projects the time and means to be employed
in the notification of State and local governments and the public in the event of an emergency.
A nuclear power plant applicant shall perform a preliminary analysis of the time required to
evacuate various sectors and distances within the PEP EPZ for transient and permanent
populations, noting major impediments to the evacuation or taking of protective actions.

NUREG-0800 states, in part, that for applications that require site approval for a stationary
power reactor subject to 10 CFR Part 50 (TN249) or 10 CFR Part 52 (TN251) (e.g., CP, OL,
ESP, and COL), 10 CFR 100.1 (TN282), “Purpose,” and 10 CFR 100.21(g) require the
identification of physical characteristics unique to the proposed site that could pose a significant
impediment to the development of emergency plans. This siting requirement is similar to that in
10 CFR 52.17(b)(1) for an ESPA, and the means for identifying significant impediments

(e.g., an analysis of evacuation times or ETE) could apply to non-ESPAs.

As part of the CPA, TVA provided, in Enclosure 4, Section 2.4, “Variance: CRN ESP VAR 2.1-

1 — 2020 Census Data”. Variance 2.1-1 requested to use the 2020 Census data, as this shows a
more accurate picture of the demographics near the site given the ESPA used 2010 Census
data with population growth estimated to 2015. PSAR Section 13.3.1.2, “Area Population,”
discusses the permanent and transient resident populations related to emergency planning
using the 2020 Census data with population growth estimated to 2030. The supplement dated
April 1, 2026 (NRC 2026-TN13164) states this is due to temporal proximity to the anticipated
start of operations. The supplement additionally confirmed that the 2030 estimate was made
using the methodology described in PSAR Section 2.1.3, “Population Distribution.”

The PSAR also included a change, which had the CRN-1 Site add an approximately %2 mi buffer
zone from the center point. This buffer was not included in the ESPA, meaning TVA'’s previous
reporting of no residents within 0 to 0.3 mi, as part of the ESPA, is now estimating 56 residents,
as part of the CPA. At the same time, the 56 residents is not indicative of new residents; rather,
the residents identified as part of the CPA were previously included as those that reside

within the 0.3 to 1 mi zone but which, due to the approximately %2 mi buffer zone, are now
included in the closer band.

For the CPA, TVA did not submit an updated ETE but instead used the previously submitted
ESPA Part 5B emergency plan’s ETE to satisfy the requirement for an EPZ that is beyond the
site boundary. PSAR Section 13.3.1.2 discusses how the previously submitted ETE
incorporated by reference in the CPA identifies that there are no major impediments to the
creation of emergency plans. As described in the supplement dated April 1, 2026 (NRC 2026-
TN13164), TVA states that the PSAR Table 2.1-2R, “Projected Resident and Transient
Population Distribution for Each Sector within 0-10 Miles”, shows the projected population within
2 mi of the site from 2020 through 2070 in all directional sectors. These population projections
show either an unchanged or decreasing value for resident and transient population. The
requirements of 10 CFR Part 50 (TN249), Appendix E, Section IV.2 that states: “This nuclear
power reactor license applicant shall also provide an analysis of the time required to evacuate
various sectors and distances within the PEP EPZ for transient and permanent populations,
using the most recent U.S. Census Bureau data as of the date the applicant submits its
application to the NRC” are not applicable at the CP stage.
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The NRC staff reviewed the variances, PSAR Chapter 13, Appendix 13A, Section G,
“Notification and Evacuation,” and the ESPA Part 5A and 5B emergency plans to determine if
sufficient information was provided to meet the PSAR emergency plan requirements of 10 CFR
Part 50, Appendix E, Section I1.G. Specifically, the NRC staff reviewed the preliminary analysis
of the time required to evacuate various sectors and distances within the PEP EPZ for transient
and permanent populations, noting major impediments to the evacuation or taking of protective
actions. TVA did not submit an updated ETE for the CPA; however, the NRC staff reviewed the
updated population data and estimates, which had population remaining similar or decreasing,
along with the previously submitted and approved ETE submitted as part of this application.
Based on the NRC staff review of the population information contained in this application along
with previously submitted ETE that identified no significant impediments to evacuations or taking
protective actions, the NRC staff finds sufficient information was provided and acceptable to
support a preliminary analysis necessary for a CPA.

PSAR Appendix 13A, Section G, further describes how Section 5.0, “Emergency Notification
and Activation of Plan,” of the ESPA Part 5A and 5B emergency plans discusses the
implementing procedures to notify and activate TVA and State emergency staffs, and how
essential emergency positions are covered on a 24-hour-a-day basis by duty personnel. This
section describes how information will be relayed to the State within 15 minutes after a
declaration of an emergency classification level. Section 5.0 of the ESPA Part 5B emergency
plan also discusses providing protective action recommendations to State agencies while the
ESPA Part 5A emergency plan contains guidance for providing sufficient information for offsite
officials to implement ad hoc actions The NRC would be notified not later than 1 hour after
emergency declaration is made.

PSAR Appendix 13A, Section G, states that Section 6.0, “Emergency Notification and Activation
Plan,” of the ESPA Part 5A and 5B emergency plans discusses the different communication
systems used to communicate with Federal, State, and other supporting agencies, while the
alert and notification system is found in Appendix A, Section A.6, “Alert and Notification
System,” to the ESPA Part 5B emergency plan. Section A.6 discusses that the systems
provided in a COLA or OLA are designed to provide alert signals and instructional messages to
the population within the PEP EPZ of the CRN-1 Site within 15 minutes of the decision to notify
the public.

The NRC staff reviewed PSAR Chapter 13, Appendix 13A, Section G, and the ESPA Part 5A
and 5B emergency plans to determine if sufficient information was provided to meet the PSAR
emergency plan requirements of 10 CFR Part 50 (TN249), Appendix E, Section II.G.
Specifically, the NRC staff reviewed times and means of notification for State, local, and the
public. Based on its review, the NRC staff finds that the information in the PSAR concerning
notification ability and timing is sufficient and acceptable.

Therefore, the NRC staff finds that the PSAR and supporting documentation provide sufficient
preliminary information to meet the requirements of Appendix E, Section II.G.

13.3.2.4.9 Emergency Equipment and Facilities (10 CFR Part 50, Appendix E,
Section II.H)

Appendix E, Section II.H, requires, “A preliminary analysis reflecting the need to include
facilities, systems, and methods for identifying the degree of seriousness and potential

scope of radiological consequences of emergency situations within and outside the site
boundary, including capabilities for dose projection using real-time meteorological information
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and for dispatch of radiological monitoring teams within the EPZs; and a preliminary analysis
reflecting the role of the onsite technical support center and the emergency operations facility
in assessing information, recommending protective action, and disseminating information to
the public.”

PSAR Chapter 13, Appendix 13A, Section H, “Emergency Equipment and Facilities,” references
the ESPA Part 5A and 5B emergency plans Section 8.0, “Emergency Response Facilities,
Equipment, and Supplies,” Section 9.0, “Accident Assessment,” and Appendix A, Section A .4,
“‘Emergency Response Facilities, Equipment, and Supplies,” which describe emergency
response facilities, including the CECC, located approximately 78 mi from the CRN-1 Site. The
CECC will serve as the emergency operations facility with essential emergency positions
covered on a 24-hour-a-day basis by duty personnel. The ESPA Part 5A and 5B emergency
plans describe meteorological monitoring through an onsite Environmental Data Station and
dose assessment methods. Some differences between the two submitted emergency plans are
that the ESPA Part 5A emergency plan does not include planning for offsite monitoring teams
and protective action recommendations due to the site boundary EPZ. The ESPA Part 5B
emergency plan describes offsite monitoring and protective action recommendations for a 2 mi
EPZ. For both emergency plans, TVA will maintain emergency response facilities required

to effectively manage the emergency response.

The NRC staff reviewed PSAR Appendix 13A, Sections G and H, and the ESPA Part 5A and 5B
emergency plans to determine if sufficient information was provided to meet the PSAR
emergency plan requirements of Appendix E, Section Il.H. Based on its review, the NRC staff
finds that the information in the PSAR concerning emergency equipment and facilities and
preliminary roles of facilities is sufficient and acceptable.

Therefore, the NRC staff finds that the PSAR and supporting documentation provide sufficient
preliminary information to meet the requirements of Appendix E, Section II.H.

13.3.2.5 Federal Emergency Management Agency Consultation

In a January 24, 2018, letter to the NRC (FEMA 2018-TN5960), the Federal Emergency
Management Agency (FEMA) provided the NRC with the final FEMA review that analyzed
whether the EPZ boundary (specifically the size and configuration of the proposed 2 mi PEP
EPZ associated with the ESPA Part 5B emergency plan) was developed using required local
factors (demography, topography, land use, access routes, and jurisdictional boundaries) and is
acceptable and if there is a significant impediment to the development of the offsite emergency
plans. FEMA'’s review was conducted in accordance with 10 CFR 52.17(b)(1) and 10 CFR 52.18
(TN251) and appropriate portions of Appendix E to CFR 10 Part 50.

FEMA's response stated:

With respect to the issue of significant impediments, as described in our

August 11, 2017, letter, FEMA, working with Tennessee Emergency Management
Agency (TEMA), has not identified physical characteristics of the proposed site
that could pose a significant impediment to the development of emergency plans,
including evacuation if needed from the 2-mile EPZ.

and
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Accordingly, FEMA, working with the TEMA, has determined that the boundary
established for the proposed 2-mile PEP EPZ (as reflected in Emergency Plan
SB and its ETE Report), was established relative to local emergency response
needs and capabilities, as they are affected by such conditions as demography,
topography, land characteristics, access routes, and jurisdictional boundaries.
This finding does not, however, endorse or determine the adequacy of a
proposed 2-mile PEP EPZ for the CRN Site if proposed during the licensing
process.

As part of its January 24, 2018, letter, FEMA did highlight that the NRC had not requested
FEMA'’s approval of the 2 mi radius for the PEP EPZ but rather a determination as part of a
limited major feature review.

Based on FEMA's previous determination, conducted as part of the ESP review, that there are
no significant impediments to emergency planning for either EPZ configuration, and based on
the NRC staff’'s evaluation of new information submitted as part of the CPA, which contained no
information that could modify FEMA'’s earlier assessment, no additional FEMA action is required
at the CP stage.

13.3.2.6 Review of Exemptions

The ESPA included multiple exemption requests, with 25 exemptions for the ESPA Part 5A
emergency plan (site boundary) and 2 exemption requests for the ESPA Part 5B emergency
plan (2 mi EPZ). These exemptions were evaluated as part of the ESP SER and granted as part
of the permit, ESP-006. These exemptions are incorporated by reference into the current CPA.
The new information contained within the CPA was evaluated to ensure that the CPA does not
alter the basis for the previously approved exemptions.

After review, the NRC staff finds that the new information included in the CPA, which
incorporates the ESPA by reference, does not alter the basis for the previously approved
exemptions and maintains the condition for use of the exemptions in further applications.

ESP-006 provides a condition for exemptions for a CP applicant referencing ESP-006 that was
not met as part of TVA’s CPA. Specifically, ESP-006 states:

These exemptions may be used by a COL or CP applicant referencing this ESP
only if (a) the condition in Section 3.F.(5) of this permit is satisfied, and (b) the COL
or CP applicant performs an analysis in accordance with the methodology in Site
Safety Analysis Report (SSAR) Section 13.3 that meets all criteria in SSAR Section
13.3 for a site boundary plume exposure pathway EPZ [or for a 2-Mile plume
exposure pathway EPZ as applicable].

However, this condition does not need to be met at the CP stage because the applicant has not
yet chosen between the ESPA Part 5A and 5B emergency plans. Because TVA incorporated
both the ESPA 5A and 5B emergency plans in their entirety, with no significant changes to the
PSAR, the basis for these exemptions is unchanged and the exemptions would still be valid and
can therefore be used by an OL applicant. At the OL stage, once the applicant has selected the
PEP EPZ, the applicant will need to ensure that the condition quoted above is met.
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13.3.2.7 Review of Action Items and Permit Conditions

ESP-006 contains permit conditions and action items related to EP. 10 CFR 50.34(a)(10)
(TN249) does not require submission of detailed, technology-specific information for a CP.
However, per 10 CFR 50.34(b)(6)(v), these action items and permit conditions are applicable at
the OLA stage as part of the FSAR. The NRC staff reviewed the new information that was
submitted as part of the PSAR and found that this information has neither altered nor resolved
any of the conditions or action items, and so all conditions and action items remain valid and will
be addressed in a future OLA.

As part of the CPA, TVA noted key changes from the ESPA, including that TVA selected the
BWRX-300 SMR technology and is no longer pursuing a multi-unit configuration for the CRN-1
Site. TVA did not submit, as part of the CPA, accident dose analyses required to determine the
appropriate EPZ size.

As part of the technical analysis, the NRC staff concluded that given the previous ETE along
with the updated information provided in the PSAR, there was sufficient preliminary analysis of
evacuations and review of potential impediments such that the information provided in the CPA
was acceptable. Consistent with the ESP framework and Appendix E requirements, the NRC
staff determined that because TVA did not submit an updated ETE as part of the CPA, a COL or
OL applicant must provide a revised ETE using the most recent decennial Census data and
population projections current to the year of the OLA/COLA, in accordance with 10 CFR Part 50
(TN249), Appendix E, Section IV.2. The ETE requirement ensures that the demographic basis
for protective action planning aligns with up-to-date population distribution and evacuation-route
characteristics, especially if the COL/OL applicant calculates an offsite EPZ configuration (e.g.,
the 2 mi PEP EPZ evaluated in the ESPA Part 5B emergency plan).

An updated ETE is necessary only if the applicant selects an offsite EPZ (i.e., the 2 mi PEP EPZ
option) and the NRC staff will evaluate such an ETE using applicable guidance, such as
NUREG/CR-7002, “Criteria for Development of Evacuation Time Estimate Studies”, Revision 1,
issued November 2020 (NRC 2021-TN12827), as acceptance criteria at the OL stage. The NRC
staff's approach maintains consistency with previous ESP and CP reviews, including situations
where population and offsite-planning interfaces are deferred to the OL stage when full EP
implementation is not required at the CP stage.

Furthermore, in the supplement dated April 1, 2026 (NRC 2026-TN13164), TVA acknowledges
the requirement to perform an updated ETE using the most recent decennial Census data
based on the determination of an offsite EPZ in the OLA, in accordance with Section IV.2 of
Appendix E to 10 CFR Part 50.

13.3.3 Conclusion

The NRC staff reviewed the preliminary emergency planning information submitted in
accordance with 10 CFR 50.34(a)(10). Based on the information provided in PSAR Section 13.3
and the applicable ESP material incorporated by reference, and as supplemented by the
applicant, the NRC staff concludes that the applicant has provided sufficient preliminary
information to meet the requirements of 10 CFR Part 50, Appendix E, Section Il, for a CPA. The
NRC staff further finds that emergency planning matters not required at the CP stage—such as
detailed onsite and offsite emergency plan features, updated ETEs, and other requirements
dependent on final design analysis—are appropriately deferred to the OLA consistent with the
regulations and applicable guidance. Therefore, the preliminary emergency planning information
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is acceptable for the purposes of the CP review. The NRC staff finds that the information in
PSAR Section 13.3 is sufficient and meets the regulatory requirements identified in this section
and adequately supports the issuance of a CP pursuant to the regulations of 10 CFR 50.35
(TN249).

13.4 Operational Programs

13.4.1 Introduction

PSAR Section 13.4, “Operational Programs,” identifies the operational programs, including the
proposed implementation milestone for each program, and commits to providing a description
of each operational program in the FSAR to support the OLA.

13.4.1.1 Regulatory Evaluation

The applicable regulatory requirements related to operational programs are as follows:

e 10 CFR, 20.1101, 20.1301, and 20.1302 (TN283) set forth requirements for the radiation
protection program.

e 10 CFR Part 26, “Fitness for Duty Programs” (TN5451)

e 10 CFR 50.34(a), 50.34(c), 50.34(d), 50.47, 50.48, 50.49(a), 50.54(a), 50.54(i),
50.54(0), 50.55a(b)(3)(ii), 50.55a(f), 50.55a(g), 50.60, “Acceptance criteria for fracture
prevention measures for light-water nuclear power reactors for normal operation,” 50.65,
“‘Requirements for monitoring the effectiveness of maintenance at nuclear power plants,”
and 50.120 (TN249) set forth requirements for content of applications, the emergency
preparedness program, the electric equipment qualification program, the QA program, the
licensed operator requalification program, the primary reactor containment leakage testing
program, the inservice inspection program, the material surveillance program, the
maintenance monitoring program, and the training program for various categories of facility
personnel.

e 10 CFR 50, Appendix A, “General Design Criteria for Nuclear Power Plants,”
Appendices B and E, Appendix H, “Reactor Vessel Material Surveillance
Program Requirements,” Appendix J, “Primary Reactor Containment Leakage
Testing for Water-Cooled Power Reactors” set forth requirements for specific operational
programs.

e 10 CFR 55.13, 55.31, 55.41, 55.43, 55.45, 55.59 (TN6229) set forth requirements for
licensed operator training programs.

e 10 CFR 73.55, “Requirements for physical protection of licensed activities in nuclear power
reactors against radiological sabotage,” 73.56, “Personnel access authorization
requirements for nuclear power plants,” 73.57, “Requirements for criminal history records
checks of individuals granted unescorted access to a nuclear power facility, a non-power
reactor, or access to Safeguards Information” (TN423) set forth requirements for security
programs.

e 10 CFR 73, Appendix B, “General Criteria for Security Personnel,” and Appendix C,
“Licensee Safeguards Contingency Plans” set forth requirements for security programs.

The application follows the format of NUREG-0800 Section 13.4, “Operational Programs,”
Revision 4, issued March 2019 (NRC 2021-TN8013), and provides a table (Table 13.4-1) that
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summarizes the operational programs, with their respective implementation milestones.
Additional guidance can be found in the following documents:

e DNRL-ISG-2022-01 (NRC 2022-TN12809)
e RG 1.70, Revision 3 (NRC 1978-TN12810)
e RG 1.206, Revision 1 (NRC 2018-TN6192)

13.4.1.2 Technical Evaluation

The NRC staff noted that there is no specific acceptance criteria located in SRP Section 13.4 for
the review of the operational programs; however, the SRP section provides an example table
that can be used to determine if the required programs are provided. The NRC staff has
reviewed PSAR Table 13.4-1 against the provided example table in SRP Section 13.4 and
noted that the CRN-1 programs are consistent with the example table. Items not specifically
listed in the CRN-1 table are included within the scope of other items within the table. For
example, although there is no specific valve test program described in PSAR Table 13.4-1, the
in-service testing program is listed in the table and the section of the PSAR that describes

this program, PSAR Section 3.9.6, “Functional Design, Qualification, and Inservice Testing
Programs for Pumps, Valves, and Dynamic Restraints,” includes a discussion of valve testing.
The NRC staff concluded that this was equivalent to the example table in SRP Section 13.4.

13.4.2 Conclusion

The NRC staff acknowledges the preliminary plan for implementation of required operational
programs, as noted in PSAR Table 13.4-1. The NRC staff has reviewed PSAR Table 13.4-1 and
concludes that it is an accurate summary of the operational programs, including milestones

for implementation, to be evaluated in the sections of the FSAR noted in the table.

Because this is a PSAR, details associated with the operational programs were not available to
review to ensure conformance with requirements. The NRC staff will need to review each
operational program’s details once submitted by the applicant in the FSAR as part of the NRC
staff's review of a future OLA. Therefore, the NRC staff finds that the information in PSAR
Section 13.4 is sufficient to meet the regulatory requirements of 10 CFR 50.34(a),

10 CFR 50.34(c), and 10 CFR 50.34(d), and meets the other regulatory requirements identified
in this section, and adequately supports the issuance of a CP pursuant to the regulations of 10
CFR 50.35 (TN249).

13.5 Plant Procedures

13.5.1 Introduction

PSAR Section 13.5, “Plant Procedures,” discusses the development, approval, and use of
plant procedures for design, construction, and operating activities and commits to providing
descriptions of operational phase procedures with the OLA. This section further addresses
specifics associated with administrative procedures, operating and emergency operating
procedures, and maintenance and other procedures.

13.5.2 Regulatory Evaluation

The applicable regulatory requirements related to plant procedures are as follows:
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10 CFR 50.34(a)(6) (TN249)
10 CFR 50.34(f)(2)(ii)

The provisions of 10 CFR 50 at 10 CFR 50.34, under 10 CFR 50.34(f)(3)(i), state, in part, to
“provide administrative procedures for evaluating operating, design, and construction
experience.”

The provisions of 10 CFR 50 at 10 CFR 50.40, under 10 CFR 50.40(a), require, in part, that
the operating procedures provide reasonable assurance that the applicant will comply with
the applicable regulations and will not endanger public health and safety.

10 CFR 50.40(b)

The provisions of 10 CFR 50 at 10 CFR 50.54, under 10 CFR 50.54(k), require that a
licensed reactor operator or senior reactor operator shall be present at the controls at all
times during operation of the facility.

The provisions of 10 CFR 50 at 10 CFR 50.54, under 10 CFR 50.54(l), require that the
licensee not permit the manipulation of controls of any facility by anyone who is not a
licensed reactor operator or senior reactor operator.

The provisions of 10 CFR 50 at 10 CFR 50.54, under 10 CFR 50.54(m), set forth
requirements regarding the staffing of control rooms by licensed reactor operators and
senior reactor operators.

The provisions of 10 CFR 50 at 10 CFR 50.54, under 10 CFR 50.54(p)(2)(ii), requires the
facility to have “detailed procedures developed according to appendix C to part 73 of this
chapter available at the licensee’s site.”

10 CFR Part 50, Appendix B

The application follows the format of NUREG-0800 Section 13.5.1, “Administrative Procedures,”
Revision 0, issued July 1981; Section 13.5.1.1, “Administrative Procedures — General,” Revision
2, issued August 2016; and Section 13.5.2.1, “Operating and Emergency Operating
Procedures,” draft Revision 3, issued August 2014 (NRC 2021-TN8013). Additional guidance
can be found in the following documents:

e DNRL-1SG-2022-01 (NRC 2022-TN12809)

e RG 1.33, “Quality Assurance Program Requirements (Operation),” Revision 3, June
2013 (NRC 2013-TN12813). This RG describes acceptable methods for managerial and
administrative QA controls for use by nuclear power plants during operation, including
preparation of administrative procedures.

e RG 1.70, Revision 3 (NRC 1978-TN12810)
e RG 1.114, Revision 3 (NRC 2008-TN12818)
e RG 1.206, Revision 1 (NRC 2018-TN6192)

o NUREG-0694, “TMI-Related Requirements for New Operating Licenses,” dated
June 1980 (NRC 1980-TN12846). This NUREG discusses various requirements
instituted after the TMI accident, including establishment and revisions to various
administrative procedures.

o NUREG-0737, “Clarification of TMI Action Plan Requirements,” dated November 1980
(NRC 1980-TN6233). This NUREG provides clarification regarding implementation of the
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TMI action plan requirements, including the revisions to the shift and relief turnover
administrative procedures.

13.5.3 Technical Evaluation
13.5.3.1 Administrative Procedures

The NRC staff evaluated PSAR Section 13.5 and Section 13.5.1, “Administrative Procedures,”
using the guidance and criteria of NUREG-0800 Sections 13.5.1 and 13.5.1.1, as informed

by the guidance in RG 1.70, RG 1.206, and DNRL-ISG-2022-01. The objective of this review
was to ensure that the administrative procedures are sufficient such that qualified plant staff
can operate and maintain the facility in a safe and efficient manner and that sufficient technical
resources have been, are being, and will continue to be provided to adequately accomplish
these objectives. Because this is a CPA, the NRC staff assessed applicability, using insights
from RG 1.70, RG 1.206, and DNRL-ISG-2022-01, to adapt and apply the appropriate
acceptance criteria from NUREG-0800 Sections 13.5.1 and 13.5.1.1. Only applicable
acceptance criteria are discussed in this review.

13.5.3.1.1 Commitment to RG 1.33

The NRC staff reviewed the PSAR to determine if the application commits to RG 1.33 for
procedure development. PSAR Section 13.5 states that RG 1.33 and ANSI/ANS-3.2 (ANSI/ANS
2012-TN12845), “American National Standard Managerial, Administrative, and Quality
Assurance Controls for the Operational Phase of Nuclear Power Plants,” Revision 2012,
Appendix A, will be used to develop administrative procedures. PSAR Table 1.9-20 specifies
that the PSAR conforms to Revision 3 of RG 1.33. The NRC staff finds that this level of detail
was sufficient for a PSAR. Additional review will be needed once the procedures are developed
to verify procedures were developed consistent with the RG.

13.5.3.1.2  Shift Personnel Duties Designating Individuals Responsible for Directing
Licensed Operator Activities

The NRC staff reviewed information in the PSAR regarding shift personnel duties and
responsibilities, such as designation of individuals responsible for directing licensed operator
activities and shift relief and turnover. PSAR Section 13.1.2.3 states that specific duties,
functions, and responsibilities of the operations’ staff will be described in the plant administrative
procedures and technical specifications, which will be provided with either the FSAR or the
OLA. PSAR Section 13.5.1 also states that the administrative procedures will satisfy the
requirements of 10 CFR 50.54(i)-(m) (TN249), which includes 50.54(l). This regulation requires
that licensed senior operators shall be designated to be responsible for directing licensed
activities of licensed operators. Section 13.5.1 further states that the procedures also provide for
assignment of duties and responsibilities of shift personnel. Regarding shift relief and turnover,
PSAR Section 13.5.1 states that the administrative procedures also provide for assignment of
the duties and responsibilities of shift personnel, such as shift relief and turnover.

The NRC staff finds this level of detail sufficient for a PSAR and finds that, if developed as
described in the PSAR, the administrative procedures will appropriately designate individuals
responsible for directing licensed operator activities and will appropriately describe shift relief
and turnover practices. Additional review will be needed once the procedures are developed as
part of the OLA to confirm they have been developed as described in the PSAR.
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13.5.3.1.3 Control Room Presence, Surveillance Area, and Access Supervisor and
Operator Presence in Control Room

The NRC staff reviewed the PSAR to determine how the applicant will ensure appropriate
supervisor and operator presence in the control room. Per PSAR Table 1.9-20, the applicant
committed to RG 1.114, Revision 3; however, conformance with this RG will be documented in
the FSAR. Additionally, PSAR Section 13.5.1 states that the administrative procedures will
satisfy 10 CFR 50.54(i)-(m) (TN249). Requirements related to the presence of licensed
operators at the controls are contained within 10 CFR 50.54(k) and requirements for control
room staffing are contained within 10 CFR 50.54(m).

The NRC staff finds this level of detail sufficient for a PSAR and finds that, if developed as
described in the PSAR, the administrative procedures will appropriately ensure supervisor
and operator’s presence in the control room. Additional review will be needed once the
procedures are developed as part of the OLA to verify that the procedures comply with

10 CFR 50.54(k) and (m) (TN249).

Regarding the surveillance area in the control room, the NRC staff reviewed the PSAR to
ensure that administrative procedures will appropriately designate the surveillance area in

the control room. Per PSAR Table 1.9-20, the applicant committed to RG 1.114, Revision 3;
however, the conformance with this RG will be documented in the FSAR. The NRC staff finds
that this level of detail is sufficient for a PSAR, and if developed as described in the PSAR, the
administrative procedures will appropriately designate the surveillance area in the control room.
Additional review will be needed once the procedures are developed as part of the OLA to verify
consistency with the guidance in RG 1.114.

Regarding control room access, the NRC staff reviewed the PSAR to ensure administrative
procedures provide for control room access, which is documented in PSAR Section 13.5.1.
PSAR Section 13.5 states that these procedures would be supplied with the OLA. The NRC
staff finds that this level of detail is sufficient for a PSAR, and if developed as described in the
PSAR, the administrative procedures will appropriately control access to the control room.
Additional review will be needed once the procedures are developed as part of the OLA to verify
that the procedures appropriately discuss control room access.

13.5.3.1.4 Feedback on Operation, Design, and Construction of the Facility

The NRC staff reviewed the PSAR to determine compliance with 10 CFR 50.34(f)(3)(i) (TN249),
which requires that administrative procedures evaluate operating, design, and construction
experience to ensure that applicable important industry experience is provided in a timely
manner to those designing and constructing the plant.

PSAR Section 13.5.1 states that prior operational experience has already been factored into the
BWRX-300 design and further states that prior industry experience is reviewed and evaluated
during the various project phases, including design and construction. This section additionally
states that industry experience is collected, screened, and documented. The NRC staff finds
this level of detail sufficient for a PSAR and finds that the applicant is appropriately evaluating
operating experience for design and construction of the facility. If developed as described in the
PSAR, the NRC staff finds that the administrative procedures covering use of operating
experience during operation will be met. Additional review will be needed once the procedures
are developed as part of the OLA to verify they were developed as described in the PSAR.
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13.5.3.1.5 Controls Governing Crane Operations

The NRC staff reviewed the PSAR to determine the qualification requirements for crane
operators. PSAR Section 13.5.1 states that administrative controls for crane operations,
including the qualification requirements for crane operators performing fuel handling activities
over fuel pools, is as described in PSAR Section 9.1, “Fuel Storage and Handling.” PSAR
Section 9.1.5, “Overhead Heavy Load Handling System,” describes the use of the American
Society of Mechanical Engineers (ASME) NML-1, “Rules for the Movement of Loads Using
Overhead Handling Equipment in Nuclear Facilities,” to establish crane operator and rigger
qualifications. This section does not discuss the use of ANSI-B30.2-1976, “Overhead and
Gantry Cranes,” as described in NUREG-0800 Section 13.5.1.1, nor is this ANSI standard
included as a reference in PSAR Section 9.1. However, the NRC staff reviewed the
requirements of ASME NML-1 and determined that it meets or exceeds the requirements of
ANSI-B30.2-1976 for crane operator qualification and conduct and, therefore, finds that the use
of this standard to develop the crane operator and rigger qualifications is acceptable.

13.5.3.1.6 Vendor Interface Program

The NRC staff reviewed the PSAR to ensure controls are in place to ensure vendor technical
information is kept current. PSAR Section 13.5.1 states that the operating procedures will
describe the processes for ensuring that vendor technical information is updated in plant
documentation to support plant operations, maintenance, and test activities. Descriptions and
milestones for completion of these procedures will be provided in the FSAR. The NRC staff
finds this level of detail sufficient for a PSAR. Additional review will be needed once the
procedures are developed as part of a future OLA to verify controls are in place to ensure
vendor technical information is updated in plant documentation, as needed.

13.5.3.2 Operating and Emergency Operating Procedures

The NRC staff evaluated PSAR Section 13.5.2, “Operating and Maintenance Procedures,” using
the guidance and criteria of NUREG-0800 Section 13.5.2.1, as informed by the guidance in

RG 1.70, RG 1.206, and DNRL-1SG-2022-01. The objective of this review was to ensure that
the application includes information on operating and emergency operating procedures to
provide qualified personnel to operate and maintain the facility in a safe and efficient manner.
The review additionally ensures that sufficient technical resources have been, are being, and
will continue to be provided to adequately accomplish these objectives. Because this is a CPA,
the NRC staff assessed applicability, using insights from RG 1.70, RG 1.206, and DNRL-ISG-
2022-01, to adapt and apply the appropriate acceptance criteria from NUREG-0800 Section
13.5.2.1. Only applicable acceptance criteria are discussed in this review.

13.5.3.2.1 Commitment to RG 1.33 and 1.114

The NRC staff reviewed the PSAR to determine if the applicant is committed to RGs 1.33 and
1.114. PSAR Table 1.9-20 contains information regarding conformance with RGs. This table
states that RG 1.114, Revision 3 conformance will be included in the FSAR. The table further
states that the PSAR conforms with RG 1.33, Revision 3, in PSAR Sections 5.4.7, 13.1, 13.5,
and 17.5. PSAR Section 13.5.2.1 states that the operating and emergency operating procedure
descriptions and milestones for completion would be provided in the FSAR. The NRC staff
determined that this was an acceptable level of detail for operating and emergency operating
procedures for a CPA, consistent with 10 CFR 50.34(a)(6), which requires the applicant to
provide a preliminary plan for the conduct of operations, and 10 CFR 50.34(b)(6), which
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requires the details associated with administrative and operating procedures be provided in the
FSAR and not the PSAR. Note that additional NRC staff review will be needed when the OL is
reviewed to ensure that the procedures developed meet requirements.

13.5.4 Conclusion

The NRC staff concludes that the applicant’s program for development, implementation, and
control of administrative procedures is acceptable and contributes to meeting the requirements
of 10 CFR 50.34(a)(6), 10 CFR 50.34(f)(2)(ii), 10 CFR 50.34(f)(3)(i), 10 CFR 50.40(a)-(b),

10 CFR 50.54(k)-(m), 10 CFR 50.54(p)(2)(ii) and Part 50, Appendix B, Criterions V and VI
(TN249). The application states that the operating and emergency operating procedures will be
developed to ensure activities are conducted in a safe manner, there is a commitment to the
use of RG 1.33, Revision 3, in the development of the administrative procedures, and additional
information regarding these procedures, including milestones for development, will be provided
in the FSAR, consistent with 10 CFR 50.34(b)(6)(vi) (TN249).

The NRC staff will verify implementation and effectiveness of the procedures during review of a
future OLA and through inspection and oversight during plant operation. Therefore, the NRC
staff finds that the information in PSAR Section 13.5 is sufficient and meets the regulatory
requirements identified in this section and adequately supports the issuance of a CP pursuant to
the regulations of 10 CFR 50.35 (TN249).

13.6 Physical Security

13.6.1 Introduction

The CPA submitted by TVA for the CRN-1 Site describes the site characteristics applicable

to security and provides information demonstrating that security plans and measures

can be developed in accordance with the applicable requirements of 10 CFR 73.55 (TN423) and
10 CFR 100.21(f) (TN282). Within PSAR Chapter 1, “Introduction and General Plant
Description,” Chapter 2, and Chapter 13, Section 13.6, “Physical Security,” the applicant
describes the characteristics and siting parameters of the proposed CRN-1 Site prior to applying
for an OLA for operation of the unit.

PSAR Chapters 1 and 2 provide information on the CRN-1 Site’s specific location, description,
and plant parameter envelope, including site maps depicting topography and layout. PSAR
Section 2.1, “Geography and Demography,” through Section 2.5, “Geology, Seismology,

and Geotechnical Engineering,” provide information on the geography, demography, nearby
industrial, transportation, and military facilities, meteorological, hydrological, geological,

and seismological characteristics of the site and the surrounding area. PSAR Section 13.6
describes site characteristics such that adequate security plans and measures can be
developed for the CRN-1 Site and applicable regulatory requirements can be addressed.

13.6.2 Regulatory Evaluation

The following NRC regulations contain the relevant requirements for this review:

e The provisions of 10 CFR Part 50 at 10 CFR 50.34, under 10 CFR 50.34(a)(1)(ii)(D)
(TN249) state, in part, that, “[s]ite characteristics must comply with part 100 of this chapter.’

e The provisions in 10 CFR 73.55 (TN423) set forth the requirements for power reactor
licensees and applicants to establish and maintain a physical protection program, including
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a security organization. The objective of this program is to provide reasonable assurance
that activities involving special nuclear material are not harmful to the common defense and
security and do not constitute an unreasonable risk to public health and safety.

10 CFR 100.21 (TN282), “Non-seismic siting criteria,” sets forth requirements regarding non-
seismic siting criteria for proposed commercial power reactor sites. 10 CFR 100.21(f),
states, “Site characteristics must permit adequate security plans and measures to be
developed.”

Acceptance criteria adequate to meet the above requirements include those set forth in:

NUREG-0800, Chapter 13, Section 13.6.3, “Physical Security — Early Site Permit and
Reactor Siting Criteria,” Revision 2, issued October 2016 (NRC 2021-TN8013). This section
lists the acceptance criteria used by the NRC staff to review the physical security aspects of
a permit application for a proposed site.

RG 4.7, “General Site Suitability Criteria for Nuclear Power Stations,” Revision 4,
February 2024 (NRC 2024-TN12833). This RG describes the major site characteristics
related to public health and safety and environmental issues that the NRC staff consider
in determining the suitability of sites for commercial nuclear power plants.

13.6.3 Technical Evaluation

The NRC staff reviewed information in PSAR Section 13.6, along with information and figures
contained in the following PSAR sections, to conduct this evaluation:

Chapter 1, “Introduction and General Plant Description”

Section 2.0, “Plant Parameter Envelope Evaluation”

Section 2.1, “Geography and Demography”

Section 2.2, “Nearby Industrial, Transportation and Military Facilities”
Section 2.3, “Meteorology”

Section 2.4, “Hydrologic Engineering”

Section 2.5, “Geology, Seismology, and Geotechnical Engineering”

In addition to reviewing the PSAR sections listed above, the NRC staff reviewed relevant
sections of the ESP SSAR that were incorporated by reference into the PSAR.

The NRC staff review focused on the following:

1.

2.

3.

whether the information in the application meets 10 CFR 50.34(a)(1)(ii) (TN249)
requirements to demonstrate that the site is such that security plans and measures can be
developed;

whether the applicant considered the applicable physical protection requirements stated in
10 CFR 73.55 (TN423) in the selection of the site and its proposed layout; and

whether the information in the application related to the site characteristics and potential
hazards provided a sufficient technical basis to demonstrate that the site characteristics and
potential hazards do not present impediments to preclude the development of adequate
security plans and measures consistent with 10 CFR 100.21(f) (TN282).
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These characteristics were analyzed to ensure consistency with the guidance in NUREG-0800.
13.6.3.1 Site Location

PSAR Chapter 2 (SSAR Section 2.1, “Geography and Demography”) provides the CRN-1 Site
coordinates, including a center-point reference location inside a 935-acre land mass at U.S.
North American Datum 1983 (Decimal Degrees):

e Longitude: 35.890889 North
e Latitude: 84.380927 West

The applicant also provided coordinates in Universal Transverse Mercator Zone 16 North, North
American Datum 1983 (Meters):

e Northing: 3,974,815.26
e Easting: 736,407.14

PSAR Figure 1.2-1R, “Clinch River Site,” depicts the site location, including the

power block area in relation to the overall plant area. The exclusion area boundary is
delineated by the boundaries of the CRN-1 Site boundary, as shown on SSAR Figure 2.1-5,
“Exclusion Area Boundary.” The CRN-1 property is the same as the owner-controlled area.
The low -population zone is defined as a 1 mi (1.6 km) radius from the site center-point,
illustrated in Figure 2.1-8R, “2020 Resident and Transient Population Distribution within the
Low Population Zone.” The finished elevation for the nuclear island excavation area is
approximately 814.5 feet.

In PSAR Section 13.6, the applicant states that the site characteristics allow for the
development of adequate security plans and measures in accordance with 10 CFR 100.21(f)
(TN282), and pursuant to 10 CFR Part 73 (TN423), “Physical Protection of Plants and
Materials.” The applicant further states that a BWRX-300 Security Assessment was performed
that describes the security design-basis and requirements for site characteristics, physical
features, systems, and components incorporated into the standard design to benefit or enhance
site security. The assessment addressed various aspects of the security system design, to
include identification of vital equipment and areas, development of target sets, vulnerability
assessments, and defensive analyses.

The applicant indicated that the CRN-1 Site is of sufficient size to:

e avoid limitations on spatial separation due to the natural topography or planned structures
for the site; and

e provide adequate separation between security boundaries and safety-related structures to
allow for the establishment of required security boundaries, and to protect against
postulated consequences of land-based and waterborne vehicle bomb threats.

The applicant indicated that the proposed site is not in a remote location that could delay
the availability of material, equipment, or services needed to maintain security systems and
operations. There are no highways, railroads, or waterways that traverse the exclusion area,
owner-controlled area, or protected area that could interfere with or impede the design of the
physical protection system or affect normal and contingency security operations.
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Based on the NRC staff’s review of information contained in PSAR Chapter 1, Chapter 2, and
Section 13.6, the NRC staff finds that the application adequately addresses the requirements of
10 CFR 50.34(a)(1)(ii) (TN249) and 100.21(f) (TN282) and provides a sufficient basis to
conclude that the site location and characteristics allow for development of adequate security
plans and measures.

13.6.3.2 Hazardous Material in Vicinity, Onsite, and Nearby Industrial, Military, and
Transportation Facilities

In PSAR Section 2.2, the applicant describes and depicts the site characteristics and
potential effects of nearby hazards. This includes potential hazards associated with
nearby storage facilities, transportation routes, on-site storage facilities, industrial and
military facilities, and civilian and military airports located near the CRN-1 Site.

The applicant used the following RGs to evaluate the potential hazards: RG 1.206; RG 1.78;
“Evaluating the Habitability of a Nuclear Power Plant Control Room During a Postulated
Hazardous Chemical Release,” Revision 2, issued December 2021; RG 1.91, “Evaluation
of Explosions Postulated to Occur on Transportation Routes Near Nuclear Power Plants,”
Revision 3, issued November 2021 (NRC 2021-TN12834); and RG 4.7.

The applicant evaluated whether the effects of potential hazards on-site or in the

vicinity should be considered as a design-basis event in accordance with 10 CFR 100.20
(TN282), “Factors to be considered when evaluating sites.” The assessment considered
location, distance, frequency, and potential hazards that could result in a design-basis event.

The applicant stated, in PSAR Section 13.6, that, “No security hazards were identified in the
CRN-1 Site vicinity.”

Based on the NRC staff’s review of information contained in PSAR Chapter 2 and Section 13.6,
the NRC staff finds that the application adequately addresses the requirements of

10 CFR 50.34(a)(1)(ii) (TN249) and 10 CFR 100.21(f) (TN282) with respect to hazardous
material in the vicinity, onsite, and at nearby facilities and provides a sufficient basis to conclude
that the site location and characteristics allow for development of adequate security plans and
measures.

13.6.3.3 Regional Climatology and Local Site Meteorology

In PSAR Section 2.3, the applicant describes the regional climatology, including general
climate, severe weather, thunderstorms, hail, lightning, extreme winds, precipitation extremes,
tornadoes, hurricanes, and winter storms. The applicant also describes local meteorology
including winds, temperature, precipitation, fog, and atmospheric stability.

In PSAR Section 13.6 (SSAR Section 13.6, “Physical Security”), the applicant states, “[t]he
effects of acute and prolonged exposure to severe weather and resulting environmental
conditions are not expected to challenge engineered controls and administrative controls for
operations.”

Based on the NRC staff’s review of information contained in PSAR Chapter 2 and Section 13.6,

the NRC staff finds that the application adequately addresses the requirements of
10 CFR 50.34(a)(1)(ii) (TN249) and 10 CFR 100.21(f) (TN282) with respect to regional
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climatology and local site meteorology and provides a sufficient basis to conclude that the site
location and characteristics allow for development of adequate security plans and measures.

13.6.3.4 Floods and Low Water Conditions

In PSAR Section 2.4, the applicant describes the hydrological characteristics and natural
phenomena of the CRN-1 Site that could affect the design-basis. This includes historical
flood events near the site, probable maximum flood conditions, and the potential effect
on the CRN-1 Site because of low water conditions.

In PSAR Section 13.6 (SSAR Section 13.6), the applicant states, “[e]ngineered and
administrative controls are not challenged in the event of flooding or low water at the CRN-1
Site, and minimum standoff distances are not impacted by flooding or low water.”

Based on the NRC staff’s review of information contained in PSAR Section 2.4 and

Section 13.6, the NRC staff finds that the application adequately addresses the requirements of
10 CFR 50.34(a)(1)(ii) (TN249) and 10 CFR 100.21(f) (TN282) with respect to floods and low
water conditions and provides a sufficient basis to conclude that the site location and
characteristics allow for development of adequate security plans and measures.

13.6.3.5 Geological and Seismology

In PSAR Section 2.5, the applicant describes the geological and seismological
information for the CRN-1 Site. The applicant developed the information using previous
reports, published geologic literature, the 2013 CRN SMR investigation, and additional
2023 site characterization activities.

In PSAR Section 13.6, the applicant states, “[t]he geological and seismology characteristics for
the CRN-1 Site have been determined to be suitable for the seismic design of a GVH
BWRX-300 small modular reactor. The identified regional seismic characteristics do not
challenge or pose an impediment to engineered and administrative controls required for a
physical protection system. Security plans and measures can be developed that comply with
applicable codes and standards for the structural designs and specifications and provide
assurance of systems or equipment capable of operating in anticipated seismic conditions.”

Based on its review of information contained in PSAR Section 2.5 and Section 13.6, the NRC
staff finds that the application adequately addresses the requirements of 10 CFR 50.34(a)(1)(ii)
(TN249) and 10 CFR 100.21(f) (TN282) with respect to geology and seismology and provides a
sufficient basis to conclude that the site location and characteristics allow for development of
adequate security plans and measures.

13.6.4 Conclusion

Based on the review of the information in the PSAR and relevant sections of the SSAR, as
described above, the NRC staff concludes that the applicant has provided a sufficient technical
basis to demonstrate that the site characteristics and potential hazards do not present
impediments to developing adequate security plans and measures. The NRC staff also
concludes that the CRN-1 Site is suitable for developing security plans and measures consistent
with the requirements in 10 CFR 50.34(a)(1)(ii) (TN249) and 10 CFR 100.21(f) (TN282).
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In PSAR Section 13.6, the applicant states, “A cyber security plan will be supplied to the
USNRC to fulfill the requirements of 10 CFR 50.34(c) and 10 CFR 73.54 (TN423), “Protection of
Digital Computer and Communication Systems and Networks.” The NRC staff concurs with
TVA that the NRC regulations require this plan to be provided at the OLA stage (i.e., it is not
required at the CP stage). Accordingly, the NRC staff will conduct the evaluation of the cyber
security plan during the review of a future OLA. Therefore, the NRC staff finds that

the information in PSAR Section 13.6 is sufficient and meets the regulatory requirements
identified in this section and adequately supports the issuance of a CP pursuant to the
regulations of 10 CFR 50.35 (TN249).

13.7 Fitness for Duty

13.7.1 Introduction

PSAR Chapter 13.7, “Fitness for Duty,” details the applicant’s intentions for implementation

of a Fitness for Duty (FFD) program. The PSAR describes a two-phased approach for the
construction and operating phases of the facility. TVA stated that they would maintain
responsibility for the FFD program and oversight of any duties that are delegated to selected
contractors. The construction- and operating-phase programs will be implemented as described
in PSAR Table 13.4-1, “Operational Programs and Implementation Milestones.”

13.7.2 Regulatory Evaluation

The applicable regulatory requirement for the evaluation of the FFD program is 10 CFR Part 26
(TN5451). The general performance objectives of 10 CFR 26.23, “Performance objectives,” are
to provide reasonable assurance of the following:

e individuals are trustworthy and reliable as demonstrated by the avoidance of substance
abuse;

e individuals are not under the influence of a substance, legal or illegal, or mentally or
physically impaired from any cause, which may adversely affect their ability to safely
and competently perform their duties;

e early detection of individuals who are not fit to perform the duties that require them to
be subject to an FFD program;

o the workplaces subiject to this part are free from the presence and effects of illegal
drugs and alcohol; and

o the effects of fatigue and degraded alertness on individuals’ abilities to safely and
competently perform their duties are managed commensurate with maintaining
public health and safety.

The applicable guidance for the evaluation of the FFD is as follows:

¢ RG 5.66, “Access Authorization Program for Nuclear Power Plants,” Revision 2, issued
October 2011 ( NRC 2011-TN12835)

« RG 5.84, “Fitness-for-Duty Programs at New Reactor Construction Sites,” Revision 0, issued
July 2015 (NRC 2015-TN6807)

¢ Draft RG 5.95, “Access Authorization Program for Commercial Nuclear Power Plants,”
Revision 0, issued October 2024 (NRC 2024-TN12836)
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* NUREG-0800 Section 13.7.2, “Fitness For Duty — Construction,” Revision 0, issued October
2016 (NRC 2021-TN8013)

* NUREG-0800 Section 13.6.4, “Access Authorization — Operational Program,” Revision 0,
issued October 2016 (NRC 2021-TN8013)

For individuals specified in 10 CFR 26.4(e) and (g), the applicant committed to implementing an
FFD program during construction that meets 10 CFR Part 26 requirements except Subpart I,
“Managing Fatigue,” and Subpart K, “FFD Programs for Construction.”

13.7.3 Technical Evaluation

In conducting the technical evaluation of the information contained in the PSAR, the NRC staff
reviewed the pertinent information in Section 13.1, Section 13.7, and tables contained in

the PSAR. The NRC staff determined that Table 13.4-1 reflects the requirements set forth in
10 CFR Part 26 (TN5451) and endorsed in RG 5.84.

In PSAR Section 13.1, the applicant provided a description of the FFD program that would

be implemented at the CRN-1 Site. The NRC staff's technical evaluation consisted of a review
of the applicant’s FFD program description for consistency with the requirements in 10 CFR Part
26 (TN5451) that apply during reactor construction and the guidance contained in NUREG-0800
Section 13.7.2. During reactor construction, any individual performing an activity described in

10 CFR 26.4(f) is subject to an FFD program (i.e., constructing or directing the construction of
safety- or security-related structures, systems, and components (SSCs)). These individuals are
subject to an FFD program that meets the requirements in 10 CFR Part 26, Subpart K, unless
the applicant subjects these individuals to a full FFD program (i.e., a program that meets all
requirements in 10 CFR Part 26, except those in Subparts | and K).

PSAR Section 13.7 states that an FFD program consistent with Nuclear Energy Institute (NEI)
06-06, “Fitness for Duty Program Guidance for New Nuclear Power Plant Construction Sites,”
Revision 6, dated April 2013 (NEI 2013-TN6311), as endorsed, with an exception, by RG 5.84,
would be implemented prior to commencing construction of Safety Class 1 and security-related
SSCs. RG 5.84 endorsed the methodology discussed in NEI 06-06, with an exception, as
acceptable for implementing an FFD program at a new reactor construction site that meets

the requirements of Subpart K of 10 CFR Part 26 (TN5451) for the worker population identified
in 10 CFR 26.4(f). The NRC staff, therefore, determined that the FFD program description
contained in PSAR Section 13.7 defines adequate FFD program measures for the worker
population identified in 10 CFR 26.4(f).

PSAR Section 13.7 also states that, during reactor construction, individuals performing

any applicable activity specified in 10 CFR 26.4(e) (TN5451) (e.g., serving as security personnel
required by the NRC, until receipt of special nuclear material in the form of fuel assemblies;
performing QA, quality control, or quality verification activities related to

safety- or security-related construction activities; supervising or managing the construction
of safety- or security-related SSCs) will be subjected to an FFD program that meets

10 CFR Part 26 Subpart A, “Administrative Provisions,” through Subpart H, “Determining
Fitness-for-Duty Policy Violations and Determining Fitness,” Subpart N, “Recordkeeping and
Reporting Requirements,” and Subpart O, “Inspections, Violations, and Penalties,” (i.e., a full
FFD program, except for Subparts | and K). Based on the alignment of these provisions with
the applicable regulatory requirements, the NRC staff determined that the FFD program
description in PSAR Section 13.7 defines adequate FFD program measures for the worker
populations identified in 10 CFR 26.4(e).
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PSAR Section 13.7 also states that FFD program personnel performing duties described in

10 CFR 26.4(g) (TN5451) (e.g., FFD program personnel involved in the day-to-day operations
of the FFD program, such as persons who make determinations of fitness, who notify individuals
to appear for testing, or who collect specimens for drug and alcohol testing) will be subject to an
FFD program that meets the requirement of 10 CFR Part 26, Subpart A, Subpart B, “Program
Elements,” Subpart D, “Management Actions and Sanctions To Be Imposed,” through Subpart
H, Subpart N, and Subpart O (i.e., a full FFD program, except for Subpart C, “Granting and
Maintaining Authorization,” Subpart |, and Subpart K). Based on the alignment of these
provisions with the applicable regulatory requirements, the NRC staff determined that the FFD
program description in PSAR Section 13.7 defines adequate FFD program measures for

the worker populations identified in 10 CFR 26.4 (g).

13.7.4 Conclusion

The NRC staff has reviewed the relevant information contained in TVA’'s PSAR and concludes
that the applicant’s construction-phase FFD program for the CRN-1 facility is acceptable and
meets the requirements of 10 CFR Part 26 (TN5451), Subpart K. Therefore, the NRC staff finds
that the information in PSAR Section 13.7 is sufficient and describes a program that meets the
regulatory requirements of 10 CFR 50.34, and that it adequately supports the issuance of a CP
pursuant to the regulations of 10 CFR 50.35 (TN249).

13.8 Access Authorization

13.8.1 Introduction

PSAR Section 13.6 provides a description of the security measures, including personnel
access authorization measures, that would be implemented prior to commencing construction
of safety- and security-related SSCs.

13.8.2 Regulatory Evaluation

NUREG-0800 Section 13.6.4 addresses considerations regarding personnel access at
construction sites, stating that an access authorization program describes the requirements

for deterring unauthorized activity during construction of a new reactor. Applicable program
measures (as reflected in Table 1, “AA Program Applicability and Implementation Milestones,”
of NUREG-0800 Section 13.6.4) include the verification of identity using official photo
identification, conducting demographic data checks to ensure that individuals are not suspected
terrorists, and providing a copy of the construction area work policy (describing prohibited
activities, behaviors, and items) to construction personnel.

As discussed in the NRC staff Requirements Memorandum (SRM)-SECY-10-0137, “Staff
Requirements — SECY-10-0137 — Proposed Rule: Requirements for Access Authorization and
Physical Protection During Nuclear Power Plant Construction,” dated March 2011 (NRC 2011-
TN13262), prior to implementing an operations-phase personnel access authorization program,
administered in accordance with the requirements of 10 CFR 73.56 (TN423), the NRC supports
implementation of construction-phase personnel access authorization measures defined in

NEI 09-01, “Security Measures During New Reactor Construction” (not publicly available).
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13.8.3 Technical Evaluation

The technical evaluation for this area consisted of a review of the applicant’'s measures for
consistency with guidance in NUREG-0800 Section 13.6.4.

PSAR Section 13.6 states that construction-phase security measures, including access
authorization measures, would be consistent with the guidance contained in NEI 09-01.
The NRC staff has determined that these measures are consistent with those described in
NUREG-0800 Section 13.6.4 and that PSAR Section 13.6 therefore describes adequate
access authorization measures.

13.8.4 Conclusion

Based on applicant’'s commitments to the measures described in the NRC -supported guidance
of NEI 09-01, and given that these measures are consistent with those described in NUREG-
0800 Section 13.6.4, the NRC staff has determined that PSAR Section 13.6 describes adequate
access authorization measures, and that it therefore adequately supports the issuance of a CP
pursuant to the regulations of 10 CFR 50.35 (TN249).
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