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NRC

10:00 am - 10:10 am Opening Remarks / Advanced Reactor Integrated Schedule

10:10 am - 11:40 am Guidance for Reviewing Facility Training Programs NRC
11:40 am —12:45 pm Lunch Break All
12:45 pm - 1:15 pm Regulatory Treatment of Potential High Temperature Fluid Releases in Advanced Argonne National
Reactor Designs Laboratory
1:15 pm — 1:45 pm Regulatory Treatment of Non-Core Sources of Radioactivity Associated with Argonne National
Advanced Reactor Designs Laboratory
1:45 pm - 2:00 pm Break All

. 2 USNRC

United States Nuclear Regulatory Commissi

Protecting People and the Environment



Time Agenda (continued)
NRC

2:00 pm —2:30 pm Electronic Submittal of Advanced Reactor Applications

2:30 pm - 3:00 pm Overview of the Advanced Reactor Construction Oversight Program (ARCOP) NRC
Recently Issued SECY Paper
3:00 pm - 3:15 pm Break All
3:15 pm —4:35 pm Advanced Reactor Content of Application Project (ARCAP)/Technology Inclusive NRC
Content of Application Project (TICAP) Guidance Documents
4:35 pm - 4:40 pm Future Meeting Planning and Concluding Remarks NRC
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Advanced Reactor Integrated Schedule of Activities

The updated Advanced Reactor Integrated Schedule

is publicly available on NRC Advanced Reactors website at:

https://www.nrc.gov/reactors/new-reactors/advanced/integrated-review-schedule.html
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https://www.nrc.gov/reactors/new-reactors/advanced/integrated-review-schedule.html

Advanced Reactor Integrated Schedule of Activities

Strategy 1 Knowledge, Skills, and Capability Legend
Strategy 2 Computer Codes and Review Tools Concurrence (Division/Interoffice) #« EDO Concumence Period
Strategy 3 Guidance - Federal Register Publication Commission Review Period*™
Strateqgy 4 Consensus Codes and Standards Public Comment Period ¥ ACRS SC/FC (Scheduled or Planned)
Strategy 5 Policy and Key Technical Issues Draft Issuance of Deliverable External Stakeholder Interactions
Strategy 6 Communication Final Issuance of Deliverable | Public Meeting (Scheduled or Planned) Viersion
Present Day S0
1
% B g, 9 E % g_, 2022 2023 :
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& 33 TF| 2 |SEEBIEEEEEIEIE|R|EE|T|E|EIE|5|5|EIE|E|9|E|E!
Development of non-Light Water Reactor (LWR) Training for Advanced % i
Reactors (Adv. Rxs) (NEIMA Section 103(a){3)) |
1 FAST Reactor Technology XX !
High Temperature Gas-cooled Reactor (HTGR) Technology XX :
Molten Salt Reactor (MSR) Technology ¥ | % i
Competency Modeling to ensure adequate workforce skillset ¥ !
Identification and Assessment of Available Codes X ]
1
Development of Non-LWR Computer Models and Analytical Tools 1
|
! ! X I
Reference plant model for Heat Pipe-Cooled Micro Reactor H
Reference plant model for Sodium-Cooled Fast Reactor (update i
from wersion 1 fo 2)*** !
Reference plant madel for Molfen-Salt-Cooled Pebble Bed " i
Reactor (update from version 1 fo 2)*** ]
|
Reference plant madel for Monolith-type Micro-Reactor |
Reference plant model for Gas-Cooled Pebble Bed Reactor ¥ i
{update from version 1 to 2)** ]
Reference plant model for Molten-Sali-Fueled Thermal Reactor |
{update from version 1 o 2)** !
Ciode Assessment Reports Volume 2 (Fuel Perf. Anaylsis) X i
FAST code assessment for metallic fuel X I
FAST code assessment for TRISO fuel X I
Code Assessment Reports Volume 3 (Source Term Analysis) ¥ |
1
Non-LWR MELCOR (Source Term) Demonstration Project ¥ l |
]
Reference SCALE/MEL COR plant model for Heat FPipe- . ]
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White Paper on
Facility Training Programs
Draft Review Guidance

Jeff Correll
NRR/DRO/IOLB
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Facility Training Program Guidance

* This staff white paper has been prepared and is being released to support
ongoing public discussions. This white paper uses a draft interim staff
guidance (ISG) format because the staff is considering using this format to
provide staff guidance in the near future to support the review of
advanced reactor applications.

* This paper has not been subject to NRC management and legal reviews and
approvals, and its contents are subject to change and should not be
interpreted as official agency positions.

* The paper is publicly available at ADAMS ML23017A130
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Facility Training Program Guidance

This white paper is intended to support both applications under the proposed
Part 53 as well as near-term applications under Parts 50 and 52.

The guidance supports the NRC staff review of the portion of an application
associated with the training program for plant personnel, including licensed
operator initial and requalification training programs.

This guidance also facilitates the review of non-accredited training programs
at commercial nuclear plants. This guidance may also be used to support
training program inspection needs as currently specified in NUREG-1220.

This guidance covers:
— The 5 phases of the systems approach to training (SAT)
— Scope of facility training programs
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Background

10 CFR Part 53 is currently with the Commission for review
pending issuance as a proposed rule for public comment

— Guidance in this ISG is subject to change based on rulemaking

* Key documents for Part 53 rulemaking can be found at
Regulations.gov under Docket ID NRC-2019-0062
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Goals

Establish reliable guidelines for training program developments
based on current best practices from research and expertise on
the Systems Approach to Training (SAT) Process
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ISG Layout

* Section A defines the five phases of SAT

— Evaluation criteria are provided for initial training program approval,
and for ongoing training program inspections.

e Section B outlines basic Training Program Guidance

— Defines the basic requirements that the staff would expect to see in a
training program guide.
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Section 1.0
Analysis Phase - Overview

* Defines the three methods of Analysis:
Section 1.1 - Needs Analysis
Section 1.2 - Job Analysis
Section 1.3 - Task Analysis
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Section 1.1

Analysis Phase — Needs Analysis
1.1 Conducting Training Needs Analysis

1.1.1 Needs Analysis is a process that includes training and
line personnel.
1.1.2 Needs Analysis process is used to analyze internal and
external factors.
.1 Initial Training Programs
.2 Existing Training Programs
.3 Needs Analysis process utilizes Job and Task Analysis
process when applicable.
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Section 1.1

Analysis Phase — Needs Analysis
1.1.3 Changes to the Task List and associated KSAs
.1 Changes to non-Commission approved training
programs.
.2 Changes to Commission approved training programs
.3 Changes to the objectives and lesson plan material does
not always require changes to the Task and KSA list
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Section 1.1
Analysis Phase — Needs Analysis

1.1.4 Needs Analysis process maintains the initial and continuing training
programs

1.1.5 Needs Analysis Process includes analyzing performance gaps
1.1.6 Training Exemptions are analyzed and documented
1.1.7 Needs Analysis Documentation

@ USNRC
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Section 1.2

Analysis Phase — Job Analysis
1.2 Conducting Job Analysis

1.2.1 Job Analysis is a process that includes training and line personnel
1.2.2 Job Analysis process groups tasks into Position/Role/Duty Areas
1.2.3 Job Analysis process produces a task list
1.2.3.1 Initial Training Job Analysis
1.2.3.1.1 Initial Job Analysis Considerations
1.2.3.2 Existing Training Job Analysis
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Section 1.2
Analysis Phase — Job Analysis

1.2.4 Tasks are systematically selected for training
1.2.4.1 Licensed Operator Training includes items important to safe
plant operation
1.2.4.2 Licensed Operator Retrain periodicity

1.2.5 Job Analysis Documentation

@ USNRC
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Section 1.3
Analysis Phase — Task Analysis

1.3 Conducting Task Analysis

1.3.1 Task Analysis is an iterative process that includes training and line
personnel
1.3.2 Task Analysis produces task characteristics for further training
development
1.3.2.1 Operator Licensing Programs produce a comprehensive KSA list
for Commission approval
1.3.3 Task Analysis Documentation
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SAT and Licensed Operator Examinations

ANALYSIS

DESIGN

Job Analysis

Task List Created
Tasks are Selected for Training
* Licensed Operator Training
includes Items important to safety

Develop Learning Objectives

Develop Evaluation Items

Task Analysis

Approved KSA List

SAT Based Training Program:

*Development
*Implementation
*Evaluation

Licensed Operator
Examinations
(DRO-ISG-2023-01)

Licensed Operator KSA ranking process
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Section 2.0
Design Phase - Overview

* Defines:
— Target student population
— Objectives
— Evaluation instruments

— Instructional settings
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Sections 2.1-2.2

Design Phase —Students and Learning Objectives

2.1 Define Target Student Population

2.2 Develop Learning Objectives (LO)
2.2.1 LO’s contain Conditions, an Action, and Standards
2.2.2 LOs focus on desired results the trainee is expected to achieve
2.2.3 Lesson plans includes Terminal Objectives
2.2.4 Lesson Plans include enabling objectives to support the terminal
objective goal.
2.2.5 Enabling objectives are organized to facilitate student learning
2.2.6 Performance Objectives maximize the use of performance opportunity
2.2.7 Learning Objectives are reviewed and approved by Training and Line
Supervision

{fUSNRC
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Section 2.3
Design Phase — Evaluation ltems

2.3 Develop Evaluation Items

1.Evaluation items evaluate the topic of the objective

2.Evaluation items are leveled to the objective

3.Test item conditions and standards match the learning objective’s conditions
and standards

4.Test item construction is appropriate method of evaluation for the objective

5.Pass/fail criteria

6.Evaluation items must be plausible

7.Performance Objectives written for individual trainee evaluation

8.Test item creation includes review and approval by Training and Line
Supervision

2 USNRC
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Section 3.0
Development Phase - Overview

* Defines the following:
Section 3.1 - Training Material Development
Section 3.2 - Exam Development
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Section 3.1
Development Phase — Training Material

3.1.1 Training Material Development Standards:
.1 Training material development is rooted in the plants SAT Analysis
.2 Training Material Content and Consistency
.3 Method of delivery ensures effective objective mastery.
3.1.2 Training Material Content:
.1 Lesson Plan Content
3.1.3 Training Material review, approval, and accuracy:
3.1.4 Curriculum Organization
.1 Delivery Timeframe
.2 Curriculum Sequencing

' USNRC
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Section 3.2
Development Phase — Exams

3.2 Exam Development Standards
3.2.1 Cognitive Evaluations

.1 Objective Sampling
.2 Multiple exams are created with >40% differing questions.

.3 An exam question selection process exists.
4 Clear pass/fail standards exist.
.5 Clear grading methods exist.

3.2.2 Performance Evaluations
.1 Individual performance and evaluation of performance objectives

.2 Clear pass/fail standards to allow consistent evaluation
.3 Guidance provides reproducible consistency between evaluators
3.2.3 Evaluation Item review, validation, and approval

{fUSNRC
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Section 4.0
Implementation Phase - Overview

* Defines the following:
Section 4.1 — Preparation and Scheduling
Section 4.2 — Delivery of Training
Section 4.3 — Exam Administration and Remediation
Section 4.4 — Post Training Activities

@ USNRC
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Sections 4.1-4.2

Implementation Phase — Preparation and Delivery

4.1 Preparation and Scheduling:
4.1.1 Fixed vs Flexible Scheduling
4.1.2 Schedules approved by training and line
4.2 Delivery of Training:
4.2.1 Instructors are trained and qualified
4.2.2 Deliver effective training
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Sections 4.3-4.4
Implementation Phase — Exams and Follow-up

4.3 Exam Administration and Remediation:
4.3.1 Exam Administration Standards — all formal training requires evaluation
4.3.2 Exam security standards
4.3.3 Exam administration
4.3.4 Exam process to include test review with trainees
4.3.5 Exam Remediation process
4.3.6 Exam Remediation standards
4.4 Post Training Activities:
4.4.1 Student feedback solicited post training for evaluation
4.4.2 Document the training occurrence
.1 Update training records and qualifications

{fUSNRC
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Section 5.0
Evaluation Phase - Overview

* Defines the following:
Section 5.1 — Evaluation Intake
Section 5.2 — Assess Information
Section 5.3 — Initiate Corrective Actions
Section 5.4 — Conclusion
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Section 5.1
Evaluation Phase - Intake

5.1. Evaluation Intake

5.1.1 Collect and Analyze Incumbent and Management Feedback
.1 Training Feedback Analysis
.2 Management Observations of Training
.3 Exam Item Analysis
.4 Post Training Performance Review

5.1.2 Facility Issues and Events

5.1.3 Inspection/Assessment/Evaluation reports

5.1.4 Facility modifications and procedure changes

5.1.5 Industry Regulatory and Operating Experience

' USNRC
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Sections 5.2—-5.4
Evaluation Phase — Assess and Initiate Actions

5.2 Assess Information
5.2.1 Assessing the approved training program effectiveness
5.2.2 Assessing the approved training program scope
5.3 Initiate Corrective Actions
5.3.1 Appropriate Actions are taken to improve the training program
.1 Actions that initiate Training Needs Analysis
.2 Actions that do not initiate a Training Needs Analysis
5.3.2 Performance Gaps produce Training Effectiveness Metrics
5.3.3 Training Evaluation documentation and Approval
5.4 Conclusion
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Section B
Facility Training Programs
* |Includes guidance for the following sections:

Section 1 — Program Description
Section 2 — Program Eligibility
Section 3 — Initial Training Programs
Section 4 — Requalification Programs
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Section 1
Program Description

1.1 General Requirements:
a. The purpose of the program
b. Job positions credited towards each role, as defined by the job and task
analysis
c. Training organization teaching the course or supervising instruction of
the course material.

d. The qualification requirements of the training staff personnel.
e. The course curriculum

{fUSNRC
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Section 1
Program Description

1.2 Licensed Operator Programs:
a. The course curriculum and scheduling for each course required to
achieve a license (RO and SRO), as identified in the SAT analysis.
b. A chart showing the proposed schedule for licensing personnel prior to
criticality. The schedule should be relative to the expected fuel load
date and should also display the preoperational test period.
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Section 2
Program Eligibility

2.1 General Requirements:
2.2 Licensed Operator Requirements:
2.2.1 — Procedures:
2.2.2 — Educational and Experience Requirements

v R USNRC

ng People and the Environment



Section 3

Initial Training Programs

3.1 General Requirements
3.2 Licensed Operator Requirements:

3.2.1 — Foundational theory of plant operations are included in the task
list and KSA development for training program design

3.2.2 — Included in the timeline of the training program design should
include:

- classroom training

- hands on training (OJT/TPE, simulator, or equivalent)

- proficiency training (under instruction watches)

- program exams

' USNRC
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Section 4
Requalification Programs

4.1 General Requirements:

a. Task list requiring retraining

b. Retraining schedule according to retrain periodicity requirements

c. Scope of required training

4.2 Licensed Operator Requirements:

4.2.1 Requal program must include training for performance and cognitive
based tasks as identified in the job and task analysis for tasks selected for
retrain.

4.2.2 Licensed Operator requalification training shall include the following:

- Aretrain periodicity not to exceed 24 months for specifically licensed
operator training programs
- A process for review and maintenance of the program

{fUSNRC
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Questions
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Advanced Reactor Stakeholder Public Meeting

Lunch Break
Meeting will resume at 12:45 pm EST

Microsoft Teams Meeting
Bridgeline: 301-576-2978
Conference ID: 856 640 616#
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REGULATORY CONSIDERATIONS REGARDING
POTENTIAL HIGH-TEMPERATURE FLUID RELEASES

Dave Grabaskas
Manager, Licensing and Risk Assessments Group, Argonne National Laboratory

Ben Chen, Matthew Bucknor, Mark Cunningham
Argonne National Laboratory

David Holcomb
Oak Ridge/ldaho National Laboratory

Richard Denning
Consultant

Argonne & |75

NATIONAL LABORATORY 1946-2021



DOE REGULATORY DEVELOPMENT EFFORTS

* DOE’s Advanced Reactor Demonstration Program

 Demonstration 1 (X-Energy)
« Demonstration 2 (Natrium) . | s within Requlatory Devel ¢
Risk Reduction for Future Demonstration Our eiements WIthin reeguiatory Ueveiopment.

: - MSR Regulatory Development R&D
National Reactor Innovation Center 9 Y P

o FR Regulatory Development R&D
Regulatory Development GCR Regulatory Development R&D

Advanced Reactor Safeguards Regulatory Framework Modernization

* Key Industry Interfaces and Inputs Includes:
* Nuclear Energy Institute
* Industry Technology Working Groups
» Electric Power Research Institute
* Insights from other program National Technical Directors & DOE Federal Managers
 Participation in NRC public meeting interactions (incl. NRC Integrated Schedule)

E‘\F‘\" U.S. DEPARTMENT OF _ Argonne National Laboratory is a
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CURRENT PROGRAM EFFORTS IN THIS AREA

Regulatory Treatment Emergency Planning
of Non-Core Sources of Under the LMP
Radioactivity Approach

Regulatory Treatment Regulatory Treatment
of High Temperature of Low Frequency
Fluid Releases External Events

Bl Reviewed in current meeting
B Reviewed in upcoming NRC meetings

Ongoing effort
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REGULATORY CONSIDERATIONS
REGARDING POTENTIAL HIGH-
TEMPERATURE FLUID RELEASES

45 Argonne & |75




HIGH-TEMPERATURE FLUID RELEASES

= Motivation

* “New” internal hazards

« The potential consequences associated with liquid metals,
molten salt, and high-temperature gas releases require
design and licensing consideration.

 Two aspects:

o Assessment of hazard as part of licensing
o Response if an event were to occur during operation

* Objectives
« Examine the applicability (or non-applicability) of new and
existing regulatory requirements and guidance regarding
internal fire and internal flood.
» Identify key regulatory considerations during licensing
and operation regarding high-temperature fluid release
events to ensure an appropriate regulatory treatment.

g’-"é"‘ﬁg‘ U.S. DEPARTMENT OF _ Argonne National Laboratory is a
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HIGH-TEMPERATURE FLUID RELEASES

* Project Report
* Areport was developed that reviews potential high-
temperature fluid releases for advanced reactor

designs, including the following factors:
o Phenomena
o Prevention/mitigation features
o Past regulatory experience
o Applicability of existing internal hazard guidance
o Design criteria considerations

 Report uses:
o Reference document for regulatory interactions
o Educational material for regulator and industry staff new to
advanced reactor designs
o Collection of key reference material

g,;gu "é U.S. DEPARTMENT OF _ Argonne National Laboratory is a
| ] U.S. Department of Energy laboratory 4 7
J/ENERGY :.5207se: Kesgo Argonne LS.

ANL/NSE-22/35
OSTI:1972285

Argg'nn eé ANLINSE-22/35

oRATORY

Regulatory Consideration i

: S Regardi i
ngh-Temperature Fluid Releages inng Foenta
Advanced Reactor Designs

Nuclear Science
and Engineering Divic:
Argonne Nationg Lab:,g::er;""g Division,

Argonne & |75



EXAMPLE: SODIUM

* Phenomena
 Liquid sodium at operating temperatures of an SFR will burn
when exposed to air and react energetically when in contact
with water.

* Major Considerations:
1) Preservation of sodium inventory to prevent core uncovery
and ensure a heat removal pathway.

2) Prevention and mitigation of the consequences of a
sodium release, such as the impact on structure, system,
and component (SSC) functionality, etc.

48

eeeeeeeeeeeeeeeeeeeee
managed by UChicago Argonne, LLC.

Eﬂgineering Handbook

Argonne & |75



EXAMPLE: SODIUM

» Sodium Release Prevention/Mitigation:

* Objectives:
1)  Protect important SSCs from the resultant pressure, heat, aerosol, and chemical effects of a sodium release
2) Prevent the release of retained radionuclides (design dependent)
3) Protect workers and the public from radiological and chemical effects

« Strategies:
1)  Careful consideration of sodium piping routing, SSC co-location, room sizing, etc.
2) Sodium leak prevention (double-wall piping, guard piping, leak detection, etc.)
3) Sodium leak mitigation (catch pans, drain tanks, compartment inerting, concrete insulation, etc.)

/ STRUCTURAL CONCRETE Secondary containment pipe

/ Annular space e
INSULATION Carrier pip = ,
P 1-1/2in. STEEL GRATING /
/CATCH PAN N 1-1/2in. ¢ VENT 41/2in. FIRE L
SUPPRESSION
{“\ { \ l \ ] [ \ DECK I
CERABLANKET -

INSULATING PANEL m ot \:l“ T MAX. Na LEVEL
L)

). ,///2

|—— 1-1/2 in. ¢ DRAINS
INSULATION

yi

112in. —
FLOOR iNIMUM
FLOOR INSULATION

PAN PLATE

[’:’-\__A:\:m
25 s
- :‘”g: J
H
L

L (STAGGERED) 3/8-in. CATCH || SUPPORT -l

|
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EXAMPLE: SODIUM

» Past Regulatory Experience:
* Review of past regulatory interactions:

Reactor MWth/MWe | Coolant | Operated | Plant Type | Spectrum
EBR-I 1.4/0.2 NaK 1950-1964 Loop Fast
Sodium Reactor Experiment (SRE) 20/6.5 Na 1957-1964 Loop Thermal
HNPF 254/75 Na 1963-1964 Loop Thermal
Fermi-1 200/66 Na 1963-1972 Loop Fast
EBR-II 62.5/19 Na 1963-1994 Pool Fast
SEFOR 20/NA Na 1969-1972 Loop Fast
FFTF 400/NA Na 1980-1992 Loop Fast
CRBR 1000/350 Na Design Loop Fast
PRISM 471/155! Na Design Pool Fast
SAFR 900/377 Na Design Pool Fast

» Review of the evolution of design strategies for the prevention and mitigation of
sodium releases that occurred in response to lessons learned from operating
experience and regulatory interactions

oooooooooooooooo
y UChicago Argonne, LLC.
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EXAMPLE: SODIUM

» Lessons Learned (example):

« The sodium fire mitigation strategy for the Fast
Flux Test Facility (FFTF) utilized an active
nitrogen injection system to isolate and deprive
sodium fires of oxygen

« Although approved during reactor authorization,
difficulties were encountered with the system in
practical application

« Subsequent SFR designs, such as the Clinch
River Breeder Reactor, utilized alternative

strategies:
o Transition to completely passive systems
o Novel catch pan and suppression deck designs

E,\"c\ "a U.S. DEPARTMENT OF _ Argonne National Laboratory is a
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Clinch River Breeder Reactor:
Cascading Catch Pan Design
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EXAMPLE: SODIUM
: Appllcablllty of Current Guidance:

Many similarities with the deterministic and risk-informed internal fire protection
strategies associated with Appendix R and NFPA 805.

» Applicability of leak-before-break (LBB) methodology?

« Applicability of guidance regarding hazardous substance releases.

* Design Criteria Considerations:
+ Reviewed the SFR-DCs in RG 1.232 and highlighted criteria that have relevancy
to potential sodium releases and included specific considerations:
o SFR-DCs 3 and 73: Fire protection and sodium leaks
o SFR-DCs 14,15,30-33,71,78,79: Primary coolant boundary integrity

o SFR-DCs 75-77: Intermediate coolant boundary integrity
o SFR-DCs 23,34,35: Preservation of safety functions

\ Laboratcry isa g
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EXAMPLE: SODIUM

* Open Issues:

» Applicability of LBB method:
o Previous SFR applications have utilized the LBB method to limit
the size of potential sodium releases

WITHDR
o These approaches differ from the current application of the LBB WWMWMMLMR |
method for LWRs, as currently defined in SRP 3.6.3 plants

an American Nationaj Standarq

« Withdrawal of ANS 54.8: Liquid Metal Fire Protection in

LMR Plants
o Published in 1988
o Withdrawn in 2000
o Previous SFR applicants referred to the standard in the
regulatory submittals
o Parallel program effort currently in progress to further explore —
and identify necessary safety standard development o —
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HIGH-TEMPERATURE FLUID RELEASES

* Other Fluid Types:

« Molten salt release (both fuel-salt and coolant-salts)

« High-temperature gases
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QUESTIONS
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REGULATORY TREATMENT OF
NON-CORE SOURCES OF RADIOACTIVITY

Dave Grabaskas
Manager, Licensing and Risk Assessments Group, Argonne National Laboratory

Ben Chen
Argonne National Laboratory

Scott Ferrara, Jason Christensen, Jason Andrus
Idaho National Laboratory
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NON-CORE SOURCES

* Motivation
« The ASME/ANS Non-LWR PRA Standard permits the
inclusion of any source of radioactivity within the plant PRA.

« Using a risk-informed performance-based (RIPB) licensing

strategy for non-core sources may have advantages:
o Uniform, consistent methodology for the entire plant
o Application simplification
o Flexibility in licensing decision-making
o Use of risk information as part of plant oversight

Examples:
Spent fuel storage
Purification systems
Fuel processing systems
Fuel movement

* For certain advanced reactor designs, the distinction
between “core” and “non-core” is less straightforward.

« Certain advanced reactor designs may include onsite
facilities with characteristics close to fuel cycle facilities.
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NON-CORE SOURCES

* Objectives:
+ |dentify the potential non-core sources of radioactivity for advanced reactors
designs.

* |dentify the category of regulated material for each non-core source of
radioactivity and the associated regulatory requirements and guidance.

« Compare the RIPB treatment of non-core sources of radioactivity to the current
regulatory requirements and associated guidance.

* |dentify potential gaps/discrepancies between current regulation & guidance
associated with the licensing of non-core sources of radioactivity and a RIPB

approach.

* Provide recommendations regarding avenues to address or resolve identified
gaps or discrepancies.
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NON-CORE SOURCES

= Scope:

A first step, focusing on regulatory criteria and associated high-level guidance

Focus is on advanced reactor designs with non-core sources and “monolithic” advanced reactor
plant sites that may include fuel facilities or similar

Study utilized Licensing Modernization Project (LMP) and the Technology Inclusive Content of
Applications (TICAP) as the RIPB approach for comparison, although other RIPB approaches are
possible, potentially including simplified risk-informed approaches

Study did not examine requirements associated with safeguards, security, offsite transportation, and
final disposable of radioactive material

Study did not explore the feasibility of risk-informing the treatment of non-core sources in terms of
adequacy of PRA technology (i.e., are analysis methods and supporting data available)

Study focused on using RIPB approaches to satisfy existing regulatory requirements for non-core
sources and not to increase the expectations regarding the fidelity of supporting analyses for such
sources
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10 CFR 19
Notice, Instructions, and Reports to Workers

10 CFR 20
Radiation Protection Standards

10 CFR 21
Reporting of Defects and Noncompliances

Source Material 10 CFR 30
Rules of General Applicability to Domestic Licensing of
Thorium or uranium with U-235 at Byproduct Material

or below natural levels 10 CFR 31
General Domestic Licenses for Byproduct Material

10 CFR 32
Specific Domestic Licenses to Manufacture or Transfer
Certain Items Containing Byproduct Material

10 CFR 33
. Specific Domestic Licenses of Broad Scope for Byproduct
Byproduct Material Material
. . . 10 CFR 34
Any radioactive material (except Licenses for Industrial Radiography and Radiation Safety
U/Pu) produced by a nuclear Requirements for Industrial Radiographic Operations
reactor or accelerator 10 CFR 35
Medical Use of Byproduct Material
10 CFR 40
Licensing of Source Material
. . 10 CFR 70
SpECIBl Nuclear Material Licensing of Special Nuclear Material
. . 10CFR 71
Pu, U-233, or uranium with U-233 Packaging and Transportation of Radioactive Material
or U-235 above natural levels 10 CER 72

Licensing Requirements for the Independent Storage of
SNF, HL Waste, and Reactor-Related GTCC Waste

10 CFR 73
Physical Protection of Plants and Materials

10 CFR 74
Material Control and Accounting of Special Nuclear
Material

.S. DEPARTMENT OF ' Argonne National Laboratory is a
ENERGY 2iiliinins 10 CFR 75 Argonne &
Implementation of U.S./IAEA Safeguards Agreement
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NON-CORE SOURCES

* Regulatory Requirements Review:

* Reviewed the safety-relevant portions of the following:
o Byproduct Material: Parts 30-35
o Source Material: Part 40
o Special Nuclear Material: Part 70
o Interim storage: Part 72

* Reviewed associated guidance:

NUREG-1557: Consolidated Guidance about Material Licenses

NUREG-1513: Integrated Safety Analysis Guidance

NUREG-1520: Standard Review Plan for Fuel Cycle Facilities

NUREG-2215: Standard Review Plan for Spent Fuel Dry Storage Systems and Facilities

RG 3.67: Standard Format and Content for Emergency Plans for Fuel Cycle and Material Facilities
Others...

©)
©)
©)
©)
©)
©)
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NON-CORE SOURCES

= Analysis Areas:
 Assessment focused on main areas associated with LMP and TICAP

Event
Classification SSC

and Criteria Classification

Emergency Content of
Planning Applications
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FINDINGS AND RECOMMENDATIONS

= Event Classification and Criteria
10 CFR Part 20 applicable to all.

Only Part 70 and 72 contain dose requirements for

off-normal or accident scenarios.
o Recommended event classification available in
guidance, but up to applicant to propose for NRC
approval.

* No QHOs for regulated material, although NRC-
proposed Quantitative Health Guidelines (QHGS)
are similar.

o Part 70 definition of credible defers from LMP.
o LMP is more conservative

Frequency (/plant yr)

1e-06 1e-05 1e-04 1e-03 1e-02 1e-01 1e+00 1e+01

1e-07

* |nclusion of worker dose in Part 70. 0 0.001 01 10 1000

30-Day EAB TEDE (REM)

* |nclusion of chemical hazard considerations.
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FINDINGS AND RECOMMENDATIONS

* Event Classification and Criteria
1) Preemptively seek NRC approval of LMP
event classification for Part 70 and 72 event | - -
classification requirements.

)

2) Explore supplemental worker dose and Y R N N O
chemical hazard considerations under the
LMP framework.

(per p
2
e Ved LM
(=
=
&

Event Sequence Mea
r plan
0 n

o The application of the LMP approach for VTR ;
included these factors using supplemental i | S e
criteria. The strategy was approved by the wulf
authorization body (DOE). 9 W v O OV S O O
Part of VTR SSC Classification Requirements o ComOm ¢ WarEas o Samk ¢ SodmPn
Safety VTR Collocated Worker F-C Curve
(Ssigér))iﬁcant e SSC is necessary to protect public or workers from a chemical hazard above DOE limits.
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FINDINGS AND RECOMMENDATIONS
= SSC Classification

* Only Parts 70 and 72 have SSC classification requirements:
o Part 70: Items relied on for safety (IROFS)
o Part 72: SSCs important to safety

 The LMP approach for SSC identification and establishment of
design basis likely sufficient to meet these requirements.

« Further detailed assessment needed to clarify expectations regarding

special treatments for SSCs.
o The potential SSC special treatments outlined in NEI 18-04 likely beyond
what is required under Part 70 and 72.

65
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FINDINGS AND RECOMMENDATIONS

= Content of Applications
 The LMP approach and TICAP guidance likely provide the necessary
information to fulfill safety-relevant application requirements under Parts
30, 40, 70, and 72.

« Part 70 requires an Integrated Safety Assessment (ISA).
o The ISAis an integrated analysis regarding potential radiological and chemical
hazards, including possible accident sequences and consequences.

« Only Part 72 requires a formal SAR.

« A crosswalk of the required Part 70 ISA and Part 72 SAR content with
TICAP guidance would be useful for expediting future licensing efforts.

g,;gu "é U.S. DEPARTMENT OF _ Argonne National Laboratory is a
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FINDINGS AND RECOMMENDATIONS

Parts 30, 40, 70 and 72

* Emergency Plan Emergency Plan Elements
« Parts 30, 40, 70 and 72 have nearly identical (iy Facility description
requirements regarding emergency plans (i) Types of accidents

(iii) Classification of accidents

« LMP approach can provide the information
necessary to fulfill most requirements

(iv) Detection of accidents

(v) Mitigation of consequences

* |In general, additional guidance needed
regarding the use of LMP information in the
formulation of emergency planning (including
meeting Part 50 requirements)

(vi) Assessment of releases
(vii) Responsibilities.

(viii) Notification and coordination.

(ix) Information to be communicated.

* Program effort currently underway to develop
guidance for emergency plans based on the
LMP approach and outputs (i) Safe shutdown.

(xii) Exercises.

(x) Training.

(xiii) Hazardous chemicals
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OVERALL CONCLUSIONS
= No Show-Stoppers

« Utilizing a RIPB pathway for the licensing of non-core
sources associated with advanced reactors seems possible
(from a safety perspective).

* Recommended Next Steps

1) Pursuit of regulatory clarity
o Alternative event category definitions under Part 70 and 72

o Utilization of supplemental worker dose and chemical hazard
criteria as part of LMP

o SSC special treatments under Part 70 and 72
2) Part 72 SAR crosswalk
o Comparing TICAP content and necessary Part 72 SAR content
3) Guidance regarding emergency planning using the LMP
approach (ongoing parallel effort)

E MENT OF _ Argonne National Laboratory is a
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QUANTITATIVE HEALTH OBJECTIVES

* Observation
« Current draft 10 CFR Part 53 includes the QHOs as explicit regulatory
requirements.

 If an applicant is including non-core sources of radioactivity within their plant
PRA, the impact of these events may be included when determining
satisfaction of the QHOs.

« Such an approach may introduce inconsistencies when compared to the
current application of the QHOs to LWRs, when utilizing the surrogates of CDF
and LERF”.

« May be particularly important for external hazard scenarios that impact multiple
sources of radioactivity at the plant simultaneously.

*Past NRC studies have examined the risk of spent fuel pools and comparison to the QHOs (NUREG-1738)
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QUESTIONS
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Advanced Reactor Stakeholder Public Meeting

Break

Meeting will resume at 2:00 pm EST

Microsoft Teams Meeting
Bridgeline: 301-576-2978
Conference ID: 856 640 616#

K{iUSNRC
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https://teams.microsoft.com/l/meetup-join/19%3ameeting_NzFhMjQwNDctODUzZi00MDQzLWFmYWItOTY0Y2YwOTYxZDE4%40thread.v2/0?context=%7b%22Tid%22%3a%22e8d01475-c3b5-436a-a065-5def4c64f52e%22%2c%22Oid%22%3a%2266bab7d1-1870-45b8-b9c3-fae68a50fac1%22%7d

Electronic Submittal of Advanced Reactor
Applications

NRR/DANU/UARP

Advanced Reactor Stakeholder Meeting
June 7, 2023

United States Nuclear Regulatory Commission



L
Electronic Submittals of Advanced Reactor

Applications

Purpose: To Provide Insights Regarding Submittals for Advanced
Reactor Applications

Outcome: Insights lead to efficient submittal and processing of
advanced reactor applications




L
Electronic Submittals of Advanced Reactor

Applications

* History

— Because of past limitations for processing of large documents in ADAMS, NRC
staff developed a process that included use of a packing slip

* Previous presentation on use of packing slips available at: ML14071A344

» Bellefonte combined license application had over 750 individual files
e Current Guidance

— Electronic Submittal webpage has been updated to remove the mention of
packing slips (see: https://www.nrc.gov/site-help/e-submittals.html)

United States Nuclear Regulatory Commission

Protecting People and the Environment


https://adamswebsearch2.nrc.gov/webSearch2/main.jsp?AccessionNumber=ML14071A344
https://www.nrc.gov/site-help/e-submittals.html

Electronic Submittal of Advanced Reactor
Applications

e Current Guidance

— Electronic Submittal Guidance Document is available at: ML13031A056

* Link to guidance document can also be found on NRC webpage:
https://www.nrc.gov/site-help/electronic-sub-ref-mat.html

* Defines individual file requirements

— Current limitation on file size is provided in this document and it is

substantially greater than the file size limitation in 2007 time frame of 25
megabytes

—Increase in allowed individual file size could lead to less individual files
being submitted

United States Nuclear Regulatory Commission

Protecting People and the Environment


https://www.nrc.gov/docs/ML1303/ML13031A056.pdf
https://www.nrc.gov/site-help/electronic-sub-ref-mat.html

L
Electronic Submittal of Advanced Reactor

Applications

* Current Guidance
* Recent examples of large electronic submittals include:

—Vogtle 3 and 4 updated final safety analysis report, Tier 1,
Technical Requirement Manual, and Technical
Specifications Bases Submittal (see:
https://www.nrc.gov/docs/ML2217/ML22179A121.html

—North Anna Updated Final Safety Analysis Report (see:
ML22283A023)



https://www.nrc.gov/docs/ML2217/ML22179A121.html
https://adamswebsearch2.nrc.gov/webSearch2/main.jsp?AccessionNumber=ML22283A023

-
Electronic Submittal of Advanced Reactor

Applications
e Current Guidance
— Treatment of Sensitive Information

* Documents containing safeguards information may not be submitted via the
electronic information exchange (EIE) process

— Documents with Safeguards Information (SGI) may be transmitted on
optical storage media (OSM)

— The mailing package containing optical storage media with safeguards
information must be processed, marked and transmitted in accordance with
the requirements set forth in 10 C.F.R. § 73.22(e), (g), (h), and (f), as
appropriate.




Electronic Submittal of Advanced Reactor
Applications

e Current Guidance
— Treatment of Sensitive Information

 Sensitive Unclassified Non-Safeguards Information (SUNSI) may be
electronically submitted through the EIE process or on OSM.

— Transmittal documents used to transmit one or more documents containing
SUNSI must be marked to show SUNSI is contained in the documents being
transmitted. A header marking must be placed on each page of the
transmittal document showing the type of SUNSI (i.e., “Security-Related
Information—W,ithhold under 10 C.F.R. § 2.390,” or “Proprietary
Information—Withhold under 10 C.F.R. § 2.390.”)

— Preferred approach is to have a redacted publicly available portion of the
application and an unredacted non-publicly available portion of the
application

United States Nuclear Regulatory Commission

Protecting People and the Environment
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Electronic Submittal of Advanced Reactor Applications

e Current Guidance
* Options

— Option 1 — application documents can be broken into manageable number of files
(around 25 files) and total file size for the combined files is also manageable
(around 1 gigabyte or less)

» Electronic Information Exchange could be used
— Option 2 — application documents can be broken into manageable number of files
(around 25 files) and total file size for the combined files is large (greater than 1
gigabyte)
» Recommend that the submittal be provided to the document control desk via

optical storage media such as compact disc (CD)/digital visual disc (DVD) or
thumb drive

e Concern is transfer speed capabilities via (EIE)

* Could take a lengthy amount of time during which potential
interruptions during the transfer could cause issues

* Both above options assume major portions of the application will be submitted initially and
in subsequent revisions (i.e., subsequent revisions will not be on a page replacement basis).
In addition, as discussed above applicants are cautioned to ensure appropriate steps are
taken to protect SUNSI and that SGl is not to be processed in ADAMS. |

<, USNRC

United States Nuclear Regulatory Commission

Protecting People and the Environment



Electronic Submittal of Advanced Reactor
Applications

Questions?




Advanced Reactor Construction
Oversight Program (ARCOP)

PENDING INFORMATION SECY
(ARCOP INFO SECY)

Jon Greives
Deputy Director, DANU/NRR

82



Topics

Purpose of the ARCOP INFO SECY
ARCOP Focus

Monitoring Quality

Enforcing Noncompliances
Assessing Results

Next Steps




ARCOP INFO SECY

“Vision for the NRC’s Advanced
Reactor Construction Oversight
Program (ARCOP)’




ARCOP Focus

Establish reasonable assurance that
facilities are built and will operate Iin
accordance with their approved design
and licensing bases

Quality

provides confidence that SSCs will perform

satisfactorily in service \

On-Site
Construction ..

pliers Manufacturers



ARCOP Cornerstones of Safety

Three Strategic

Performance Areas

Five
Cornerstones
of Safety

Quality of
Construction
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Areas of NRC Oversight

Performance Monitoring (Quality
Monitoring)

* Enforcing Noncompliance (including
significance determination)

Assessing Results
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Performance Monitoring

Inspecting Quality

Facility-specific baseline inspection plans based on the potential
of different construction activities to impact Fundamental Safety
Functions

« Site-specific inspection plans for licensees

« Design-specific baseline inspection plans for manufacturers
and vendors



Enforcing Noncompliance /

Significance Determination

- Significance determination based on impact to fundamental
safety functions.

- Additional minor violation criteria including self-identification
and correction credit

- Results in significance of noncompliance being appropriately
aligned with potential risk of construction activities.



Vendor

Assessment

Vendor
: Inspection Plan :

COL, CP, LWA, or Manufacturer L .

ESP Holder

1. BIP Adjustment
2. Suppl. Inspections
3. Program Feedback

1. BIP Adjustment
2. Suppl. Inspections
3. Program Feedback
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Next steps

4@

IMC DRAFT
COMPLETION

INTERNAL
TABLETOPS

Evaluate IMCs with
data and experience

EXTERNAL
WORKSHOPS

0%

INTERNATIONAL
COOPERATION

Explore expanded
cooperation for
construction
oversight

‘i

INSPECTION
TECHNOLOGY
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TIMELINE

Draft and Conduct external Finalize ARCOP AR construction
tabletop IMCs workshops procedures oversight

program ready
for use
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Follow-up questions can be addressed to:

Jon Greives
Deputy Director, NRR/DANU
jonathan.greives@nrc.gov

OR

Phil O’Bryan
Senior Reactor Operations Engineer and
ARCOP Project Lead
phil.obryan@nrc.gov
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Advanced Reactor Stakeholder Public Meeting

Break

Meeting will resume at 3:15 pm EST

Microsoft Teams Meeting
Bridgeline: 301-576-2978
Conference ID: 856 640 616#
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Updates on Advanced Reactor Content of
Application Project (ARCAP) Interim Staff
Guidance (ISG) Documents and Technology
Inclusive Content of Application Project
(TICAP) Draft Guide

United States Nuclear Regulatory Commission

Protecting People and the Environment




ARSI TR Purpose

ing People and the En

« Facilitate stakeholder understanding of the ARCAP interim staff
guidance (ISG) documents and the TICAP draft regulatory guide (DG)
1404

* Provide guidance on how to submit written comments. Comments on
the documents will not be taken in today’s meeting. Please submit
your comments in accordance with the instruction in the Federal
Register notices.

« Comment period ends on July 10, 2023

Note: ARCAP = Advanced Reactor Content of Application Project
TICAP = Technology Inclusive Content of Application Project
96



=L BC ARCAPITICAP Background

Protecting People and the Environmen

« Guidance for developing and reviewing technology-inclusive, risk-
iInformed, and performance-based non-light water (non-LWR)
applications

« Being developed to support 10 CFR Part 50 and
10 CFR Part 52 applications

= Needed to support expected near-term non-LWR Part 50/52 applications using
the licensing modernization project (LMP) process in NEI 18-04, Revision 1

 The NRC staff intends to revise the guidance per the final Part 53
rulemaking language
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Protecting People and the En

SUSNRC TICAP Background

« TICAP scope is governed by the LMP-based process
= LMP uses risk-informed, performance-based approach to select licensing basis
events, develop structures, systems, and components (SSC) categorization, and
ensure that defense-in-depth is considered

 Industry developed key portions of TICAP guidance
» See NEI 21-07, Revision 1, “Technology Inclusive Guidance for Non-Light Water
Reactors Safety Analysis Report Content for Applicants Utilizing NEI 18-04
Methodology,” (ADAMS Accession No. ML22060A190)

DG 1404 proposes to endorse NEI 21-07, Revis<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>