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Tennessee Valley Authority, 1101 Market Street, LP 5A, Chattanooga, Tennessee 37402-2801

October 14, 2011

10 CFR Part 50
ATTN: Document Control Desk
U. S. Nuclear Regulatory Commission
Washington, D.C. 20555

Project Number 785

SUBJECT: TENNESSEE VALLEY AUTHORITY (TVA)
CLINCH RIVER CONSTRUCTION PERMIT (CRCP) PROJECT
SECOND REGULATORY FRAMEWORK WORKSHOP

Reference: TVA letter to NRC dated August 24, 2011, “Clinch River Construction
Permit (CRCP) Project, First Regulatory Framework Workshop”®

Please find attached the Regulatory Framework documents and Section Outlines for the
following sections to be presented at the public meeting:

PSAR Chapter 1, PSAR Sections 3.1-3.2, 3.3, 3.5, 3.6, 3.10, 3.11, and 3.12-
3.13, PSAR Sections 9.2, 9.3, 9.5.2, 9.5.3, 9.5.4, and Chapter 11

TVA and Generation mPower have worked closely together to develop these Regulatory
Framework Documents and Section Outlines, and look forward to receiving the NRC
Staff’s feedback at the November 3, 2011 public meeting. Please contact Thomas Spink
at (423) 751-7062 if you have questions.

Sincerely,
Andrea L. Sterdis
Senior Manager, Strategic Nuclear Expansion

Nuclear Generation Development and Construction
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cc: w/Attachment
R.W. Borchardt
U.S. Nuclear Regulatory Commission
One White Flint North, 16E15
11555 Rockville Pike
Rockville, Maryland 20852-2378

Michael Johnson

U. S. Nuclear Regulatory Commission
Two White Flint North, 6F15

11545 Rockville Pike

Rockville, Maryland 20852-2738

Michael Mayfield

U.S. Nuclear Regulatory Commission
Two White Flint North, 6E4

11545 Rockville Pike

Rockville, Maryland 20852-2738

Victor McCree

U.S. NRC Region Il

Marquis One Tower

245 Peachtree Center Avenue N.E., Suite 1200
Atlanta, GA 30303
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Chapter 1 - Introduction and General Description of the Plant

Clinch River Regulatory Framework Document

submuttal

ISGs. as applicable
NUREG-0933

RIS 2005-26
SECY-04-191
SECY-93-087

NRC Version
Saction Submuttal [Regutatory Requireme: Proposed Exemptions. Reguiatory Basia for Section Comant 'NURE G-0600 [SRP} Section Regulatory Guidance industry Kay itues Related Sections
NumberTide | Document {See Nota 1) Guldance 170 Standard Plant
Design
10 PSAR  [10 CFR 2.3%0 None RG 1.70 and SRP Chapter 1 1.0 Division 1 RGs, as applicable None Yes - Chapter 1 will also No Track NRC i1ssuance of final This seclion
{Introduction and 10 CFR 21 Division 4 RGs, as applicable include information on versions of draft RGs/SRP incorporates
General 10 CFR 50.33 Division 5 RGs, as applicable hazards related to Sections and new RG/SRP general
Descnption of 10 CFR 50.34 Division 8 RGs, as applicable construclion actvilias at Sactions, GLs, Builetins, etc. informatcn
the Plant 10 CFR 50.43 BLs and GLs issued after latast multi-unit sites, TMI and from each area
applicable SRP revision and 6 other GS1s applicability of the PSAR.
months betore application (NUREG-0933), operatonal
submittal Expenence. and Advanced
ISGs, as applcable and Evolubonary LWR
INUREG-0833 issues consistent wilh latest
RIS 2005-26 varsion of SRP Chapter 1.0
SECY-04-191
SECY-83-087
DCD |10 CFR 2.390 None RG 1.206 and SRP Chapter 1 10 Division 1 RGs, as appucable None NA TNA Track NRC issuance of final This section
10CFR 21 Owvision 4 RGs, as applicable versions of draft RGs/SRP incorporales
10 CFR 50.33 Division 5§ RGs, as applicable Secuons and new RG/SRP general
10 CFR 50.34 Division 8 RGs, as applicable Secuons, GLs, Bullelins, otc. information
10 CFR 5043 BLs and GLs issued afier latest trom each area
10 CFR 52.46 applicable SRP rewision and & ot the DCD.
10 CFR 5247 months betore application
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Chapter 1 - introducnion and General Description of the Plant

Clinch River Regulatory Framework Document

applicable SRP revis:on and 6
months before application
submitial

ISGs, as applicabla
NUREG-0833

RIS 200526

SECY-04-191

SECY-93-087

NRC Version
Section Bubmitial |Raguiatory Requirements]  Proposed Exemptions Reguistory Basis for Section Content NUREG-0800 (SRP} Bection Reguiatory Guidance Industry | CPA information Beyond RG | Changas & tha Kay iauss Relatad Sections,
NumberfTite | Document (See Note 1) Guidance 170 Standard Plant
Oaslon
10 FSAR |10 CFR 2.390 Nane RG 1.206 and SRP Chapter 1 10 Division 1 RGs, as applicable None NIA No Track NRC issuance o final This section
Introduction and 10 CFR 21 Drasion 4 RGs, as applicable versions of draft RGS/SRP incorporates
(General 10 CFR 50.33 Division 5 RGs, as applicable Sectons and new RG/SRP general
Descnption af 10 CFR 50.34 Dwision 8 RGs, as applicable Sections, GLs, Bulletns, elc. informaton
the Plant 10 CFR 50.43 BLs ano GLS issued after latest from each area
of the FSAR.

Notes:

(1) RG rewisions are not idenufied as these will be consistent with the version in effect 6 months prior to the PSAR submitial.

Pagezot2



CLINCH RIVER
REGULATORY FRAMEWORK DOCUMENTS

Chapter 1 Outline

1.0 Introduction and General Description of the Plant

PSAR

PSAR Chapter 1 provides an introduction to the Clinch River Construction
Permit Application (CPA), including a general description of the plant and the
principal aspects of the overall application. Specific information provided in
Chapter 1 is outlined below:

- Introduction
« brief discussion of the principal aspects of the CPA, including type of
license requested; number of plant units; plant location; type of nuclear
steam supply system (NSSS) and containment structure and its associated
designers; core thermal power levels; net electrical output; anticipated
construction, startup, and date of commercial operation for each unit; and
information on the format and content of the CPA

- General Plant Description

« preliminary description of the principal design criteria, operating
characteristics, NSSS safety characteristics, engineered safety features
(ESFs) and emergency systems, instrumentation and control (1&C) and
electrical systems, power conversion system, fuel handling and storage,
water and auxiliary systems, and radwaste management systems

- general arrangement of major structures and equipment

» features of special interest as they relate to safety

- Comparison with Other Facilities
- table(s) comparing reactor design parameters, ESFs, containment
concepts, electrical and 1&C (EI&C) systems, radwaste systems, and other
principal systems with similar designs of comparable power level

Identification of Agents and Contractors

« identification of the primary agents or contractors, including principal
consultants and outside service organizations, involved with the design,
construction, and operation of the Clinch River SMR Plant

« delineation of the division of responsibility among the reactor designer,
architect-engineer, constructor, and plant operator

Requirement for Additional Technical Information

- description, and discussion on safety features or components requiring
further technical information in support of a construction permit

« description of the performance of new safety features

Material Referenced

- table(s) of information filed separately with the NRC in support of the CPA,
including a listing of information on other dockets to be referenced

« non-proprietary summary of references submitted under 10 CFR 2.390

Page 1 of 5 Rev.0




CLINCH RIVER
REGULATORY FRAMEWORK DOCUMENTS

Chapter 1 Outline

1.0 Introduction and General Description of the Plant (cont.)

PSAR
(cont.)

DCD

- Drawings and Other Detailed Information

table(s) of proprietary and non-proprietary instrumentation and control
(1&C) drawings and electrical single-line diagrams, including legends for
electrical power, instrumentation and control, lighting, and communication
drawings

table(s) of piping and instrumentation drawings (P&IDs)

- Conformance with Regulatory Criteria

table(s) indicating the extent of compliance to applicable NRC regulatory
guides in Divisions 1, 4, 5, and 8 (including the revision number) in effect
6 months prior to the CPA submittal

table(s) indicating extent of compliance with the SRP in effect 6 months
prior to the CPA submittal

description of deviations from RGs and SRP guidance and justification for
any alternative approaches used to establish compliance, including use of
Interim Staff Guidance (ISG) documents

table(s) providing proposed technical resolutions of unresolved safety
issues (USIs) and medium- and high-priority GSls and TMI Action Plan
ltems identified in the version of NUREG-0933 issued up to 6 months prior
to the CPA

table(s) describing how operational experience has been incorporated in
the plant design based on reviews of generic letters and bulletins;

10 CFR 21 notifications; and licensing and policy issues documented in
applicable SECY papers and associated Staff Requirements Memoranda
(SRMs) for advanced and evolutionary light-water reactor designs
identified deviations from RGs and SRP guidance, and justification for any
alternative approaches used to establish compliance

- Nuclear Power Plants to be Operated on Multi-Unit Sites

evaluations of potential hazards to SSCs important to safety of operating
units resulting from construction activities

identification of managerial and administrative controls to ensure limiting
conditions for operations are not exceeded on operating units during
construction

Chapter 1 of the mPower standard plant DCD presents an introduction to the
Design Certification Application (DCA), including a general description of the
plant and the principal aspects of the overall application. Specific information
provided in Chapter 1 is outlined below:

- Introduction

type of license requested, number of plant units, type of nuclear steam
supply system (NSSS) and containment structure, core thermal power
levels, net electrical output and information on the format and content of
the DCA
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CLINCH RIVER
REGULATORY FRAMEWORK DOCUMENTS

Chapter 1 Outline
1.0 Introduction and General Description of the Plant (cont.)

DCD « identification of COL Information Items for an applicant to provide plant
(cont.) location information, scheduled completion date, and estimated
commercial operation date

- General Plant Description

- principal design criteria, operating characteristics, NSSS safety
characteristics, engineered safety features (ESFs) and emergency
systems, instrumentation and control (I&C) and electrical systems, power
conversion system, fuel handling and storage, water systems, radwaste
management systems

« general arrangement of major structures and equipment

« features of special interest as they relate to safety

- Comparison with Other Facilities
- table(s) comparing reactor design parameters, ESFs, containment
concepts, electrical and 1&C (EI&C) systems, radwaste systems, and other
principal systems with similar designs of comparable power level

- ldentification of Agents and Contractors

- identification of the primary agents or contractors, including principal
consultants and outside service organizations, involved with the mPower
standard plant design and division of responsibilities

« identification of a COL Information Item for an applicant to identify the
major agents, contractors, and participants for the COL application
development, construction, and operation along with the division of
responsibilities

- Requirements for Additional Technical Information
"« identification and description of safety features or components requiring
further technical information in support of COL applicants
» performance of new safety features

- Material Referenced
« table of information filed separately with the NRC in support of the
application, including a listing of information on other dockets to be
referenced
« non-proprietary summary descriptions of references submitted under
10 CFR 2.390

- Drawings and Other Detailed Information
« list of proprietary and non-proprietary EI&C drawings
» piping and instrumentation drawings (P&IDs)
. information on computer codes used and detailed geologic, seismologic,
and foundation engineering information

Page 3 of 5 Rev. 0




CLINCH RIVER
REGULATORY FRAMEWORK DOCUMENTS

Chapter 1 Outline
1.0 Introduction and General Description of the Plant (cont.)

DCD - Interfaces
(cont.) «» description of interfaces between the mPower standard plant design and
an application submitted under 10 CFR 52 that references the mPower
standard plant design
« information on design features that are outside the scope of the standard
plant design and a representative conceptual design for those portions of
the plant for which the application does not seek certification

- Conformance with Regulatory Criteria

« table(s) indicating the extent of compliance to applicable NRC regulatory
guides in Divisions 1, 4, 5, and 8 (including the revision number) in effect
6 months prior to the DCA submittal

» table(s) indicating extent of compliance with the SRP in effect 6 months
prior to the DCA submittal

« description of deviations from RGs and SRP guidance and justification for
any alternative approaches used to establish compliance, including use of
Interim Staff Guidance (ISG) documents

. table(s) providing proposed technical resolutions of unresolved safety
issues (USls) and medium- and high-priority GSIs and TMI Action Plan
Items identified in the version of NUREG-0933 issued up to 6 months prior
to the DCA

. table(s) describing how operational experience have been incorporated in
the mPower standard plant design based on reviews of generic letters and
bulletins; 10 CFR 21 notifications; and licensing and policy issues
documented in applicable SECY papers and associated SRMs for
advanced and evolutionary light-water reactor designs

. identified deviations from RGs and SRP guidance, and justification for any
alternative approaches used to establish compliance

- Nuclear Power Plants to be Operated on Multi-Unit Sites
« identification of COL Information Item for an applicant to evaluate:
a) potential hazards to SSCs important to safety of operating units
resulting from construction activities of the mPower standard plant design,
and b) description of managerial and administrative controls to ensure
limiting conditions for operations are not exceeded on operating units as a
result of construction activities at multi-unit sites

FSAR Same contents as PSAR and mPower standard plant DCD Chapter 1 with the
following supplemental information:

- identification of significant changes that have been made to the plant since
submittal of the PSAR, including interfaces and exceptions to the mPower
standard plant design
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CLINCH RIVER
REGULATORY FRAMEWORK DOCUMENTS

Chapter 1 Outline

1.0 Introduction and General Description of the Plant (cont.)

FSAR - identification of special technical information developed to establish the final
(cont.) design or to demonstrate conservatism in the design
- discussion on any programs to be conducted during operations to
demonstrate acceptability of contemplated future changes in design or
modes of operation
- results of tests and analyses referenced and summarized in the appropriate
section(s) of the FSAR

Page 5 of 5 Rev. 0



Section 3.1+ Conformance with U S NRC GOC
Section 3.2 - Classification of §5Cs

Clinch River Regulatory Framework Document

NRC Version
Section "Submittal Document Regulatory Proposed Exemptions | Regulktory Basis for | NUREG-0800 (SRP) | Reguistory Guidance ndustry CPA Information Changes w the Key lasuss Ralated Sactons
Nusmbaer/Titla Reguirements Bectlon Contant Section (3we Note 1) Guldance Beyond RG 1.70 Standard Plant Design
31 PSAR 0 CFR Part 50 NA Nono None No No None Chaplers 2, 3. 4, 5,
App. A 6,7,8.9.10, 11, 12
Conformance with 15,18
U.S. Nuclear
Regulatory DCO 10 CFR Pari 50 NA Nono [Nane NIA NA Nona Chapters 2, 3.4, 5,
Commussion [App. A 6.7.8.9, 10, 11, 12
General Design 15,18
Crteria
FSAR 10 CFR Part 50 NA None Nane NIA No None Chapters 2, 3. 4, 5,
App A 6,7,8.9, 10, 11, 12,
15,18
321 PSAR 10 CFR Part 50 No RG 1.70 321 [RGs 1.20, 1.143, [None Yes No 1) The SSC Sections 3.2, 3.8,
app. A, GDC 1, 2, 1.151, 1.189 iassificaton tables 3.9, 3.10, 3.1, 8.5,
Seismic 61 Nate: PSAR Sacton Seismic may need to raflect (1.2, 113, 11.4,
Classification 10 CFR Part 100, 321250 dassifications alsa risk categones 1o |17.5
App A addresses saismic based on RGs suppart nsk-
10 CFR Part 50, clasarficaton 1.143, 1.151, and informed reviews
App B quidelines provided 1.189. per SECY-11-0024
10 CFR Part 50, in RGs 1.143,
App S 1.151, and 1.188. In 2) Fukushima
10 CFR addition, PSAR Lessons Leamed
50.34(a)(12) Section 3.2.1 may have impact o
defines the OBE seismic
load as one-tnird of dlassifications
SSE in accordance
with 10 CFR 50,
[Appendix S.
DCD 10 CFR Part 50 Na RG 1.206 321 |RGs 128, 1123, [Nane NIA NK 7) The S5C Sections 3.2, 3 8.
App. A.GDC 1, 2, 1.151,1.189 classification tables 3.9, 3.10, 3.11, 85,
61, may need to reflect {11.2, 14.3, 11.4,
10 CFR Part 100 nsk caegonesto  |17.5
App. A support nisk-
10 CFR Part 50, informed reviews
App. B per SECY-11-0024
10 CFR Par 50,
App. S 2) Fukushima
10 CFR 52.47{b)X1) Lessons Leamed
may have impact on
seismic
dassificavons
FSAR 0 CFR Part 50 No RG 1.206 327 RGs 1.20, 1143, |Nana NIA No 1) The S5C Sections 3.2, 3.8,
App. A, GDC 1, 2, 1.151,1.189 classificaon tavles [3.9,3.10,3.11, 9.5,
61, may need to reflect [11.2, 11.3, 11.4,
10 CFR Part 100 nsk categories to 175
App. A support risk-
10 CFR Part 50, informed raviews
App. B per SECY-11-0024
10 CFR Part 50,
[App. 5 2) Fukushima
10 CFR L essans Leamad
50.34(b) 10) |may have impact on
| seismic
classificatons
Page lof 2
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Section 3 1- Conformance with U 5. NAC GOC
Section 3 2 - Classification of $5¢s

Clinch River Regulatory Framework Document

NRC Version
Section "Submitial Document Reguiatory Proposad Exemptions| Regulatory Basis for | NUREG-0300 {SRP) | Reguistory Guidance industry CPA Information Changes & the Koy lituas Related Sections.
NumberfTitle Requirements Contant Section {See Nota 1) Guidance 8ayondRG 1.70 | Standard Piant Design
322 PSAR 10 CFR 50.55a No RG 1.70 322 RGs 1.25, 1.84, [ANSI/ASME B16.34, 2009 |Yes No 1) The 8SC Sectons 3.2, 3.8,
10 CFR Part 50, 1.143, 1,151, 1.189, [ANS/ASME B31.1, 2007 classificabon tables |3.10,3.11,52.66.
Systern Quality (Appendix A GDC 1 Note: PSAR Section 1.201 APi Standard 620, 2010 |System Quality may need to reflect [17.5
Group Classification 10 CFR Part 50, 3.2.2 also SECY 93-087 AP! Standard 650, 2008  |Group risk categones to
Appenaix B laddresses system [ASME BPVC Section Ill, |Ciassications also support risk-
10 CFR 50.69 quality group Div I, 2007 (2008 basad on RGS informed reviews
ciassifications [Addenda) 1.143,1.151, and per SECY-11-0024
based on RGs [ASME BPVC Section VIII, |1.188
1.143, 1.151, and Owv 1, 2007 (2008 2) Fukushima
1.189. [Addenda) Lessons Leamed
AWWA D100, 2011 may have impact on
Other Codes and systam quality group|
standards as defined in classifications
system calcutatons and
laesign bases
DCD 10 CFR 50.55a No RG 1.206 322 RGs . 1.84, [ANSI/ASME B16.34, 2009 [N/A N/A 1) The S5C Sectians 3.2, 3.9,
10 CFR Part 50, 1.143, 1.151, 1.189, |ANSI/ASME B31.1, 2007 dassification tables |3.10.3.11, 5.2, 6.6,
[Appendix A GDC 1 1201 API Standard 620, 2010 may need to reflect |17.5
10 CFR Part 50, SECY 83-087 API Standard 650, 2009 nsk categones to
Appendix B (ASME BPVC Section lii, support risk-
10 CFR 50 69 Div |, 2007 (2008 informed reviews
10 CFR 52.47(b}K1) Addenda) per SECY-11-0024
[ASME BPVC Section Vi,
Div 1, 2007 (2008 2} Fukushama
Addenda) Lessons Leamed
[AWWA D100, 2011 may have impact on
[Other Codaes and systam quality group|
standards as defined in dlassificazons
system calculatians and
design bases
FSAR 10 CFR 50 55a No RG 1.206 322 RGs 1.26, 184, [ANSI/ASME B16.34, 2009 |N/A No 1} The SSC [Sactions 3.2, 3.8,
10 CFR Part 50, 1.143, 1,151, 1.189, |ANSI/ASME B31.1, 2007 classificaton tables |3.10, 3.11, 5.2, 6.6,
[Appendix A GDC 1 1.201 APi Standard 620, 2010 may reed 1o reflect (17.5
10 CFR Part 50, SECY 93-087 API Standard 650, 2008 nsk categones to
|Appendix B ASME BPVC Section lil, suppart nsk-
10 CFR 50.69 Div 1. 2007 {2008 informed reviews
Addenda) par SECY-13.0024
[ASME BPVC Section VIII,
Div 1. 2007 (2008 2) Fukushima
Addenda) Lessons Leamed
AWWA D100, 2014 may have impact on
Other Codes and system quality group|
standards as defined in classifications
system calculations and
design bases
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CLINCH RIVER
REGULATORY FRAMEWORK DOCUMENTS

Sections 3.1 and 3.2 Outline

3.1 Conformance with U.S. Nuclear Regulatory Commission General Design
Criteria

PSAR

DCD

FSAR

Conformance with 10 CFR 50, Appendix A, General Design Criteria (GDC) for
the Clinch River SMR Plant is demonstrated based on the following
information:

- description of extent to which standard plant and site-specific structures,
systems, and components (SSCs) important to safety meet the GDC
requirements specified in 10 CFR 50, Appendix A

- summary description of how the principal plant design features of the Clinch
River SMR plant design meet each of the GDCs

- justification for any identified exceptions to the GDCs

- references to applicable PSAR sections where additional details are provided

to demonstrate compliance with or exceptions to the GDCs

Conformance with 10 CFR 50, Appendix A, GDC is demonstrated for the
mPower standard plant design based on the following information:

- description of extent to which standard plant SSCs important to safety meet
the GDC requirements specified in 10 CFR 50, Appendix A

- summary description of how the principal plant design features of the
mPower standard plant design meet each of the GDCs

- justification for any identified exceptions to the GDCs

- references to applicable DCD sections where additional details are provided
to demonstrate compliance with or exceptions to the GDCs

Same contents as mPower Standard Plant DCD Section 3.1 with supplemental
information for site-specific SSCs

Page 1 of 5 Rev. 0



CLINCH RIVER
REGULATORY FRAMEWORK DOCUMENTS

Sections 3.1 and 3.2 Outline

3.2.1 Seismic Classification

PSAR

DCD

PSAR Section 3.2.1 includes the following information regarding the seismic
classification of the Clinch River SMR Plant SSCs:

- description of the seismic classification categories, regulatory basis used for
determining the seismic classifications, and any exceptions to identified
regulatory guidance

- identification of Seismic Category | SSCs that are designed to remain
functional in the event of a safe shutdown earthquake (SSE) based on
RG 1.29

- identification of those portions of SSCs not required to remain functional
following an earthquake, but whose failure could impact the function of a
Seismic Category | safety feature or result in incapacitating injury to control
room occupants

- identification of the radioactive waste management SSCs that require seismic
design considerations based on RG 1.143

- identification of instrument sensing lines that require seismic design
considerations based on RG 1.151

- definition of operating basis earthquake (OBE) as one-third of the SSE in
accordance with 10 CFR 50, Appendix S

- identification of portions of fire protection SSCs requiring some level of seismic
design considerations based on RG 1.189

DCD Section 3.2.1 includes the following information regarding the seismic
classification the mPower standard plant SSCs:

- description of the seismic classification categories, regulatory basis used for
determining the seismic classifications, and any exceptions to identified
regulatory guidance

- identification of Seismic Category | SSCs that are designed to remain
functional in the event of an SSE based on RG 1.29

- identification of those portions of SSCs not required to remain functional
following an earthquake, but whose failure could impact the function of a
Seismic Category | safety feature or result in incapacitating injury to control
room occupants

- description of the radioactive waste management SSCs that require seismic
design considerations based on RG 1.143

- identification of instrument sensing lines that require seismic design
considerations based on RG 1.151

- definition of OBE as one-third of the SSE in accordance with 10 CFR 50,
Appendix S

- identification of portions of fire protection SSCs requiring some level of seismic
design consideration based on RG 1.189
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CLINCH RIVER
REGULATORY FRAMEWORK DOCUMENTS

Sections 3.1 and 3.2 Qutline

3.2.1 Seismic Classification (cont.)

FSAR Same contents as mPower standard plant DCD Section 3.2.1 with supplemental
information for site-specific SSCs
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CLINCH RIVER
REGULATORY FRAMEWORK DOCUMENTS

Sections 3.1 and 3.2 Outline

3.2.2 System Quality Group Classification

PSAR

DCD

PSAR Section 3.2.2 includes the following information regarding the system
quality group classifications for the Clinch River SMR Plant fluid systems and
components:

- description of the system quality group classification categories, regulatory
basis used for determining these classifications, and any exceptions to
regulatory guidelines

- justification for each quality group classification in terms of the system'’s safety
function and approach used for identification of the quality group classification
boundaries for each safety-related system

- tables including the following information:

o identification of those fluid systems, or portions, that are important to safety
and the industry codes and standards applicable to each pressure-retaining
component

o identification of the system quality group classifications based on RG 1.26

¢ description of the radioactive waste management system quality group
classifications based on RG 1.143

» description of the instrument sensing line quality group classifications based
on RG 1.151

¢ description of the quality group classification for fire protection SSCs based
on RG 1.189

DCD Section 3.2.2 inciudes the following information regarding the system
quality group classifications for the mPower standard plant SSCs:

- description of the system quality group classification categories, regulatory
basis used for determining these classifications, and any exceptions to
regulatory guidelines
- justification for each quality group classification in terms of the system’s safety
function and approach used for identification of the quality group classification
boundaries for each safety-related system
- tables including the following information:
¢ identification of those fluid systems, or portions, that are important to safety
and the industry codes and standards applicable to each pressure-retaining
component

¢ identification of the system quality group classifications based on RG 1.26

¢ description of the radioactive waste management system quality group
classifications based on RG 1.143

¢ description of the instrument sensing line quality group classifications
based on RG 1.151

o description of the quality group classification for fire protection SSCs based
on RG 1.189

Page 4 of 5 Rev. 0



CLINCH RIVER
REGULATORY FRAMEWORK DOCUMENTS

Sections 3.1 and 3.2 Outline

3.2.2 System Quality Group Classification (cont.)

FSAR Same contents as mPower standard plant DCD Section 3.2.2 with supplemental
information for site-specific SSCs
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Section 3 3 - Wind, Tornado, and Hurncane Loadings

Clinch River Regulatary Framework Document

NRC Version
Bactlon ‘Submittal Document Regulatory Proposed Exemptions | Regulstory Basts for Regulstory Guidance Industry CPA Information Coatant Consistent Changes to Lha Key lssvas Related Sections
NumberfTite Requirements. Section Content Section (See Note 1) Guidence Beyond RG 1.70 | with Previous PSARs. | Standard Piant Design
331 PSAR 10 CFR 50, App. A, No RG 1.70 331 RG 1.76 ASCE/SEI 7-05 | Yes - Also address Yes No Track NRC issuance of 2.0, 2.3
GDC 2 DG-1247, "Design- hurricane wind nn':rn(;im DG-!;AT
Wind Loadings Note PSAR Bases Hurncane loads per DG-1247 @ vers.an
Section 3.3.1 wil and Hurricane NUREGICR 7008
also addrass Missiles for Nuclear
humcane wind Powar Plants®
loads based on naw Draft NUREG/CR-
draft RG. DG-1247 7005
OCD 10 CFR 50, App. A, No RG 1.206 331 [RG 176 ASCE/SE 7-05 NIA NA NA [Track NRC wsvanca of |2.0,2.3
lGDC 2 DG-1247 final RG for DG-1247
and final varsion of
10 CFR 52.47(b)(1) %z:; NUREG/CR- OREIoR 1008
FSAR 10 CFR 50, App. A. No RG 1206 331 RG7.76 ASCE/SEI 7-05 NiA NA No Track NRC ssvanca of (2.0, 23
GDC 2 DG-1247 final RG tor DG-1247
and finai version of
?or:g NUREGICR- NUREGICR 7005
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Section 3.3 - Wind, Tormado, and Hurncane Loadings.

Clinch River Regulatory Framework Document

NRC Version
Secton ‘Submitial Document Regulstory Proposed Exemptions | Ragulstory Basts for | NUREG-0800 (SRF) | Reguistory Guldance Industry CPA Information | Content Consistent Thanges to the Key Bsues Retated Sactions
NumberfTitte Requirements Section Content Section (SeeNote 1) Gukdance Beyond RG 1.70 | with Pravious PSARs | Standard Plant Design
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CLINCH RIVER
REGULATORY FRAMEWORK DOCUMENTS

Section 3.3 Outline

3.3.1 Wind Loadings

PSAR

DCD

FSAR

The design-basis wind loads of structures that must withstand the effects of
the specified design-basis wind speed at the Clinch River site are defined to
demonstrate conformance with 10 CFR 50, Appendix A, GDC 2. PSAR
Section 3.3.1 addresses the following information:

- definition of the design-basis wind load characteristics, including:
s basic wind speed
e associated recurrence interval
e exposure category
e importance factor
e general wind pressure coefficients
- description of procedures used to transform wind velocity into the effective
loads on structures, including:
o structure-specific wind pressure distributions, including any variation with
height
o structure-specific wind pressure coefficients, including gust factors
- description of approach to ensure that failures of structures or components
not designed for the design-basis wind loads will not affect the ability of other
structures and components to perform their intended safety functions

The design-basis wind loads that the mPower standard plant structures must
withstand are defined to demonstrate conformance with 10 CFR 50, Appendix
A, GDC 2. DCD Section 3.3.1 provides the following information:

- design-basis wind load site parameters for Seismic Category | structures,
including design wind velocity, recurrence interval, vertical velocity profiles,
importance factor, exposure category and wind gust factors

- methods used to transform wind velocities into the effective pressures
applied to structures, including wind force distribution and shape coefficients
along with references and assumptions

- description of approach to ensure that failures of structures or components
not designed for the design basis wind loads do not affect the ability of other
structures and components to perform their intended safety functions

Same contents as PSAR Section 3.3.1 with the following supplemental
information:

- comparison of Clinch River site design-basis wind characteristics with the
mPower standard plant design-basis wind site parameters
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Section 3.3 Outline

3.3.2 Tornado and Hurricane Loadings

PSAR

DCD

The design-basis tornado and hurricane loadings of structures that must
withstand the effects of the specified design-basis tornado and hurricane at the
Clinch River site are defined to demonstrate conformance with 10 CFR 50,
Appendix A, GDC 2. PSAR Section 3.3.2 addresses the following information:

- definition of the design-basis tornado characteristics, including:
maximum wind speed
maximum rotational speed
maximum translational speed
maximum pressure drop
rate of pressure drop
characterization of tornado-generated missiles
- definition of the design-basis hurricane characteristics
- description of procedures used to transform tornado and hurricane
characteristics into effective loads on structures, including:
e wind pressure coefficients
¢ wind and differential pressure distributions
s venting effects (if used)
¢ tornado- and hurricane-generated missiles
- identification of the various combinations of the loading factors that produce
the most adverse total tornado and hurricane effect on structures
- description of approach to ensure that failures of structures or components not
designed for the design-basis tornado and hurricane loads will not affect the
ability of other structures and components to perform their intended safety
functions

The design-basis tornado and hurricane loadings that the mPower standard
plant structures must withstand are defined to demonstrate conformance with 10
CFR 50, Appendix A, GDC 2. DCD Section 3.3.2 addresses the following:

- definition the design-basis tornado site parameters, including relative velocity,
pressure differential and associated time interval, and spectrum and pertinent
characteristics of tornado generated missiles

- definition the design-basis hurricane site parameters

- description of procedures used to transform tornado and hurricane site
parameters into effective loads on structures, including shape coefficients,
pressure distributions, venting effects (if used), and tornado-and hurricane-
generated missile loads

- identify the various combinations of the loading factors that produce the most
adverse total tornado and hurricane effect on the mPower standard plant
structures
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REGULATORY FRAMEWORK DOCUMENTS

Section 3.3 Outline

3.3.2 Tornado and Hurricane Loadings (cont.)

DCD - describe the approach to ensure that failures of structures or components not
(cont.)  designed for tornados or hurricanes do not affect the ability of other structures
and components to perform their intended safety functions

FSAR Same contents as PSAR Section 3.3.2 with the following supplemental
information:

- comparison of Clinch River site design-basis tornado and hurricane
characteristics with those of mPower standard plant design-basis tornado and
hurricane site parameters
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CLINCH RIVER
REGULATORY FRAMEWORK DOCUMENTS

Section 3.5 Outline

3.5.1.1 Missile Protection — Internally-Generated Missiles (Outside Containment)

PSAR

DCD

PSAR Section 3.5.1.1 includes the following information regarding protection
of the Clinch River SMR Plant structures, systems and components (SSCs)
from internally-generated missiles (outside containment):

- preliminary description of SSCs to be protected against damage from
internally-generated missiles and their design bases

- description of the safety-related SSCs outside containment that require
protection from internally-generated missiles including:
e locations of SSCs
e applicable seismic category and quality group classifications (referenced

from PSAR Section 3.2)
o references to PSAR sections where SSCs are described, inciuding
applicable schematic representations

- preliminary identification of proposed missiles to be protected against, their
source, and the bases for selection, including secondary and gravitational
missiles (e.g., falling objects resulting from a nonseismically designed SSC
during a seismic event)

- description of proposed missile protection provided

- proposed evaluation approach for the ability of SSCs to withstand the effects
of selected internally-generated missiles

- proposed evaluation approach for internally generated missile effects on

nonsafety-related SSCs in areas with safety-related SSCs should the failure of

the nonsafety-related SSCs affect an intended safety function of the safety-

related SSCs

DCD Section 3.5.1.1 includes the following information regarding protection of
the mPower standard plant SSCs from internally-generated missiles (outside
containment):

- description of the SSCs that are to be protected against damage from
internally-generated missiles and their design bases
- description of the safety-related SSCs outside containment that require
protection from internally-generated missiles including:
¢ locations of SSCs
e applicable seismic category and quality group classifications (referenced
from DCD Section 3.2)
o references to DCD sections where SSCs are described, including
applicable drawings or P&IDs
- identification of missiles to be protected against, their source, and the bases
for selection, including secondary and gravitational missiles (e.g., falling
objects resulting from a nonseismically designed SSC during a seismic event)
- description of missile protection provided
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Section 3.5 Outline

3.5.1.1 Missile Protection — Internally-Generated Missiles (Outside Containment)
(cont.)

DCD - evaluation approach for the ability of SSCs to withstand the effects of
(cont) selected internally-generated missiles
- evaluation approach for internally generated missile effects on nonsafety-
related SSCs in areas with safety-related SSCs should the failure of the
nonsafety-related SSCs affect an intended safety function of the safety-
related SSCs

FSAR Same contents as mPower standard plant DCD Section 3.5.1.1 with the
following site-specific supplemental information:

- description of plant procedures in place prior to fuel load that specify control
of unsecured equipment, including portable pressurized gas cylinders located
outside containment.
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Section 3.5 Qutline

3.5.1.2 Missile Protection — Internally-Generated Missiles (Inside Containment)

PSAR PSAR Section 3.5.1.2 includes the following information regarding protection of
the Clinch River SRM Plant SSCs from internally-generated missiles (inside
containment):

- preliminary identification of SSCs inside containment that should be protected
from internally-generated missiles
- proposed demonstration of separation and independence of those SSCs
protected by redundancy rather than physical barriers against very low
probability missile strikes
- identification of SSCs protected by physical barriers
- identification of missiles associated with overspeed failures of rotating
components, with primary and secondary failures of high-pressure system
components, and those due to gravitational effects
- description of the safety-related SSCs inside containment that require
protection from internally-generated missiles including:
e proposed location of SSCs
¢ missiles to be protected against, their sources, and the bases for their
selection for analysis
¢ description of missile protection provided and barrier evaluation approach
for each identified missile

DCD DCD Section 3.5.1.2 includes the following information regarding protection of
the mPower standard plant SSCs from internally-generated missiles (inside
containment):

- identification of plant SSCs inside containment that should be protected from
internally-generated missiles
- demonstration of separation and independence of those SSCs protected by
redundancy rather than physical barriers against very low probability missile
strikes
- identification of SSCs protected by physical barriers
- identification of missiles associated with overspeed failures of rotating
components, with primary and secondary failures of high-pressure system
components, and those due to gravitational effects
- description of the safety-related SSCs inside containment that require
protection from internally-generated missiles including:
e locations of SSCs
e missiles to be protected against, their sources, and the bases for their
selection for analysis
o description of missile protection provided and barrier evaluation approach
for each identified missile
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Section 3.5 Qutline

3.5.1.2 Missile Protection — Internally-Generated Missiles (Inside Containment)
(cont.)

FSAR Same contents as mPower standard plant DCD Section 3.5.1.2 with the
following site-specific supplemental information:

- description of plant procedures in place prior to fuel load that specify control
of unsecured equipment, including portable pressurized gas cylinders
located inside containment
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Section 3.5 Outline

3.5.1.3 Missile Protection — Turbine Missiles

PSAR PSAR Section 3.5.1.3 includes the following information regarding protection of
the Clinch River SMR Plant SSCs from turbine missiles:

- preliminary description of proposed turbine placement and orientation,
including indication of whether the turbine orientation is favorable or
unfavorable relative to the placement of the containment and other SSCs
important to safety

- preliminary identification of SSCs important to safety within the hazard zone

- preliminary description of postulated turbine missiles, including missile
properties and mathematical models and assumptions used in the analysis of
such items as missile selection, turbine casing penetration, and missile
trajectories

- preliminary probability analysis of low and high-trajectory turbine missiles
including analysis methods, assumptions, and results

- reference to PSAR Section 10.2 for preliminary approach for the analysis of
destructive overspeed

- reference to PSAR Section 10.2 for preliminary descriptions of the turbine
overspeed protection system, proposed turbine valve testing (parameters
pertinent to overspeed protection), plans for in-service inspection and testing
program used to maintain an acceptably low probability of missile generation,
and turbine characteristics pertinent to the evaluation of its failure
characteristics (rotor materials and properties, operation, transient, startup,
trips, and overspeed parameters)

- preliminary figure(s) showing turbine placement, orientation within the plant
layout, and identification of target areas (SSCs important to safety)

- analysis of the potential for a turbine missile from one mPower plant impacting
another plant at a multi-unit Clinch River site

- preliminary evaluation of turbine missiles from other on-site sources, if
applicable

DCD DCD Section 3.5.1.3 includes the following information regarding protection of
the mPower standard plant SSCs from turbine missiles:

- description of turbine placement and orientation, including indication of
whether the turbine orientation is favorable or unfavorable relative to the
placement of the containment and other SSCs important to safety

- identification of SSCs important to safety within the hazard zone

- description of postulated turbine missiles, including missile properties and
mathematical models and assumptions used in the analysis of such items as
missile selection, turbine casing penetration, and missile trajectories

- probability analysis of low and high-trajectory turbine missiles, |ncIud|ng
analysis methods, assumptions, and results
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Section 3.5 Outline

3.5.1.3 Missile Protection — Turbine Missiles (cont.)

bDCD
(cont.)

FSAR

- reference to DCD Section 10.2 for approach for the analysis of destructive
overspeed

- reference to DCD Section 10.2 for preliminary descriptions of the turbine
overspeed protection system, proposed turbine valve testing (parameters
pertinent to overspeed protection), plans for in-service inspection and testing
program used to maintain an acceptably low probability of missile generation,
and turbine characteristics pertinent to the evaluation of its failure
characteristics (rotor materials and properties, operation, transient, startup,
trips, and overspeed parameters)

- a COL applicant item to address the potential for a turbine missile from one
mPower plant impacting another plant at a multi unit site or provide evaluation
of a turbine missile from other on-site sources, if applicable

- figure(s) showing turbine placement, orientation within the plant layout, and
identification of target areas (SSCs important to safety)

Same contents as mPower standard plant DCD Section 3.5.1.3 with the
following site-specific supplemental information:

- analysis of the potential for a turbine missile from one mPower plant impacting
another plant at a multi unit Clinch River site
- evaluation of turbine missiles from other on-site sources, if applicable
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Section 3.5 Outline

3.5.1.4 Missile Protection — Missiles Generated by Tornadoes and Extreme Winds

PSAR

DCD

FSAR

PSAR Section 3.5.1.4 includes the following information on missiles generated
by tornadoes and extreme winds at the Clinch River site:

- description of postulated missiles generated as a result of high-speed winds
such as tornadoes, hurricanes, and any other extreme winds, including the
origin, dimensions, mass, energy, velocity, trajectory, and other parameters
required to determine missile penetration

DCD Section 3.5.1.4 includes the following information regarding missiles
generated by tornadoes and extreme winds for the mPower standard plant:

- description of postulated missiles generated as a result of high-speed winds
produced by the design-basis tornado and design-basis hurricane including the
origin, dimensions, mass, energy, velocity, trajectory, and other parameters
required to determine missile penetration

Same contents as mPower standard plant DCD Section 3.5.1.4 with the
following site-specific supplemental information:

- description of site-specific postulated missiles if site conditions exceed the
DCD design basis spectrum of tornado and hurricane missiles
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Section 3.5 Outline

3.5.1.5 Missile Protection — Site Proximity Missiles (Except Aircraft)

PSAR PSAR Section 3.5.1.5 includes the following information regarding site proximity
missiles at the Clinch River site:

- identification of anticipated missile sources resulting from accidental
explosions in the vicinity of the site, based on the nature and extent of nearby
industrial, transportation, and military facilities (other than aircraft) as identified
in PSAR Sections 2.2.1-2.2.3

- estimate of probability that a site proximity missile would strike a vulnerable
critical area of the plant

-characterization of missile sources in terms of dimensions, mass, energy,
velocity, trajectory, and energy density; missile sources include train
explosions (including rocket effects), truck explosions, ship or barge
explosions, industrial facilities (where different types of materials are
processed, stored, used, or transported), pipeline explosions, and military
facilities (if the total probability of missile strike is greater than an order of
magnitude of 107 per year)

DCD DCD Section 3.5.1.5 includes the following information regarding site proximity
missiles:

- reference to a COL item for Section 2.2 for the COL Applicant to conduct a
site-specific evaluation of potential hazards from missiles in the vicinity of the
site

FSAR  Same contents PSAR Section 3.5.1.5 with supplemental information (as
needed) regarding site-specific missiles
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Section 3.5 Outline

3.5.1.6 Missile Protection — Aircraft Hazards

PSAR PSAR Section 3.5.1.6 includes the following information regarding aircraft
hazards at the Clinch River site:

- evaluation of aircraft hazards based on probability of an aircraft accident as
described in PSAR Section 2.2

- identification of parameters used in the aircraft accident evaluation analyses
(if needed), including justification for all assumptions and data

- information related to the aircraft selected as design basis impact event,
including dimensions, mass (e.g., variations along the length of the aircraft),
energy, velocity, trajectory, and energy density (if aircraft accident evaluation is
required)

DCD DCD Section 3.5.1.6 includes the following information regarding aircraft
hazards for the mPower standard plant:

- reference to COL Item in DCD Section 2.2 for the COL applicant to verify the
site parameters with respect to aircraft crashes and air transportation accidents
are bounded.

FSAR Same contents as PSAR Section 3.5.1.6 with supplemental information (if
needed) for updated information on aircraft hazards
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Section 3.5 Outline

3.5.2 Structures, Systems, and Components to be Protected from Externally
Generated Missiles

PSAR

DCD

FSAR

PSAR Section 3.5.2 includes the following information regarding SSCs to be
protected from externally generated missiles at the Clinch River site:

preliminary identification of SSCs necessary for safe shutdown of the reactor
facility and those whose failure could result in a significant release of
radioactivity

proposed approach to demonstrate that safety-related SSCs are adequately
protected against very low probability missile strikes by physical barriers or
protective structures

preliminary identification of any RTNSS systems which need adequate
separation from safety-related SSCs to prevent any failure of a non-safety-
related SSC from preventing a safety-related SSC from performing its
intended function '

DCD Section 3.5.2 includes the following information regarding SSCs to be
protected from externally generated missiles for the mPower standard plant:

identification of SSCs necessary for safe shutdown of the reactor facility
and those whose failure could result in a significant release of radioactivity.
description of approach to demonstrate that safety-related SSCs are
adequately protected against very low probability missile strikes by physical
barriers or protective structures

description of any important to safety systems which need adequate
separation from safety-related SSCs to prevent any failure of a non-safety-
related SSC from preventing a safety-reiated SSC from performing its
intended function

Same contents as mPower standard plant DCD Section 3.5.2 with the following
site-specific supplemental information as needed:

evaluation of site-specific postulated missiles if site conditions exceed the
DCD design basis spectrum of tornado and hurricane missiles
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Section 3.5 Outline

3.5.3 Barrier Design Procedures

PSAR PSAR Section 3.5.3 includes the following information regarding barrier design
procedures at the Clinch River site:

- preliminary description of the procedures by which each structure or barrier
will be designed to resist the missile hazards previously identified including:

proposed methods used to predict local damage in the impact area,
inctuding depth of penetration

proposed methods used to estimate barrier thickness required to prevent
perforation

proposed methods used to predict concrete barrier potential for
generating secondary missiles by spalling and scabbing effects
proposed methods used to predict the overall response of the barrier and
portions thereof to missile impact, including assumptions on acceptable
ductility ratios and estimates of forces, moments, and shears induced in
the barrier by the impact force of the missile

preliminary resultant loading curves on structures are defined if an
accidental aircraft evaluation is required

DCD DCD Section 3.5.3 includes the following information regarding barrier design
procedures for the mPower standard plant:

- description of the procedures by which each structure or barrier will be
designed to resist the missile hazards previously identified including:

methods used to determine local damage in the impact area, including
depth of penetration

methods used to determine barrier thickness required to prevent
perforation

methods used to determine concrete barrier potential for generating
secondary missiles by spalling and scabbing effects

methods used to determine the overall response of the barrier and
portions thereof to missile impact, including ductility ratios and forces,
moments, and shears induced in the barrier by the impact force of the
missile, including results of barrier analyses

FSAR Same contents as mPower standard plant DCD Section 3.5.3 with the following
site-specific supplemental information as needed:

- description of any site-specific barriers required
- resultant loading curves on structures are defined if an accidental aircraft
evaluation is required
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Section 3.6 Outline

3.6.1 Plant Design for Protection Against Postulated Piping Failures in Fluid
Systems Outside Containment

PSAR

DCD

The Clinch River SMR Plant PSAR Section 3.6.1 includes the following
information regarding protection against postulated piping failures in fluid
systems outside containment:

- description and preliminary table(s) identifying those structures, systems, and
components (SSCs) outside of containment which are important to plant
safety or shutdown that are located near high- or moderate-energy piping
systems and are susceptible to the consequences of failure of these piping
systems, including their relation to predetermined piping failure locations in
accordance with PSAR Section 3.6.2, the limiting conditions under which
each SSC may still operate, and the design approach taken to protect each
SSC

- preliminary figure(s) showing typical piping runs with failure locations
identified for postulated piping failures in fluid systems outside containment

The mPower standard plant DCD Section 3.6.1 includes the following
information regarding protection against postulated piping failures in fluid
systems outside containment:

- description and the results of failure mode and effects analysis (FMEA) to
verify that the consequences of failures of high- or moderate-energy lines do
not affect the ability to shutdown the plant, including the following:

identification of the locations and types of failures considered (e.g.,
circumferential or longitudinal pipe breaks, through-wall cracks, leakage
cracks) and the dynamic effects associated with the failures (e.g., pipe
whip, jet impingement). The potential effects of secondary missiles are
also considered

explanation of the assumptions made in the analyses

description of the effects of piping failures in systems not designed to
seismic Category | standards on essential systems and components,
assuming concurrent failure of a single active component and a loss of
offsite power (LOOP)

description of the environmental effects of pipe rupture (e.g., temperature,
humidity, pressure, spray-wetting, flooding), including potential transport
of the steam environment to other rooms or compartments, and the
subsequent effects on the functional performance of essential electrical
equipment and instrumentation

description of the effects of postulated failures on habitability of the
control room and access to areas important to safe control of post
accident operations

Page 1 of 6 Rev. 0



CLINCH RIVER
REGULATORY FRAMEWORK DOCUMENTS

Section 3.6 Outline

3.6.1 Plant Design for Protection Against Postulated Piping Failures in Fluid

bCD
(cont.)

FSAR

Systems Outside Containment (cont.)

- table(s) identifying those SSCs outside of containment which are important to
plant safety or shutdown that are located near high- or moderate-energy
piping systems and are susceptible to the consequences of failure of these
piping systems, including their relation to predetermined piping failure
locations in accordance with DCD Section 3.6.2, the limiting conditions under
which each SSC may still operate, and a description of the design approach
taken to protect each SSC

- table(s) listing high- and moderate-energy lines outside containment which
run in proximity to SSCs important to safety, including a description of the
layout of all piping systems where physical separation of the piping systems
provides the required protection, a description of the design basis of
structures and compartments used where protection of safety-related SSCs is
provided by enclosing in protective structures, and a description of the
arrangements to ensure the operability of safety features where neither
separation nor protective enclosures are practical

- figure(s) showing typical piping runs with failure locations identified for
postulated piping failures in fluid systems outside containment

Same contents as mPower standard plant DCD Section 3.6.1.
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Section 3.6 Outline

3.6.2 Determination of Rupture Locations and Dynamic Effects Associated with

PSAR

the Postulated Rupture of Piping

The Clinch River SMR Plant PSAR Section 3.6.2 includes the following
information regarding determination of rupture locations and dynamic effects
associated with the postulated rupture of piping:

- description of proposed criteria used to define postulated break and crack
locations in high- and moderate-energy piping systems for which separation or
enclosure cannot be achieved for piping inside and outside of containment, as
well as the configuration for each break/crack. For containment penetration
cases, include identification of process pipe welds, access for in-service
inspection of welds, points of fixity, and points of geometric discontinuity

- identification of any proposed exceptions to be taken to the referenced pipe
break location and configuration criteria and a description of the justification

- description of proposed design criteria for containment penetration guard pipe
assemblies, including purpose {extension of containment, overpressure
prevention, etc.) and description of moment-limiting pipe restraints (criteria for
design of the internal process pipe, design criteria for flued head and bellows
expansion joints, design criteria applicable to the guard pipe, and description
for method of access for in-service inspections)

- description of proposed analytical methods to be used to define forcing
functions and response models to be used for the pipe whip dynamic response
analyses, including:

¢ definitions of direction, thrust coefficients, rise time, magnitude, duration,
and initial conditions that adequately represent the jet stream dynamics
and the system pressure differences

e indication of whether pipe restraint rebound effects are included

¢ justification of dynamic amplification factors used in the dynamic
response mathematical models

¢ implementation of the methods used for the pipe whip dynamic analyses
to demonstrate the acceptability of the analysis results, including the jet
thrust and impingement functions and the pipe whip dynamic effects

- description of dynamic amplification factors used for pipe whip dynamic
response analyses

- description of proposed criteria, methods, and procedures to be used for the
dynamic analyses to verify the integrity and operability of impacted structures,
systems, or components (SSCs) under postulated pipe rupture loads

- figure(s) showing typical mathematical models for pipe whip dynamic response
analyses

- describe protective assemblies or guard pipes to be used for piping
penetrations
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Section 3.6 Outline

3.6.2 Determination of Rupture Locations and Dynamic Effects Associated with
the Postulated Rupture of Piping (cont.)

DCD The mPower standard plant DCD Section 3.6.2 includes the following
information regarding determination of rupture locations and dynamic effects
associated with the postulated rupture of piping:

- description of criteria used to define postulated break and crack locations in
high- and moderate-energy piping systems for which separation or enclosure
cannot be achieved for piping inside and outside of containment, as well as the
configuration for each break/crack. For containment penetration cases,
include identification of process pipe welds, access for in-service inspection of
welds, points of fixity, and points of geometric discontinuity

- description of design criteria for containment penetration guard pipe or
protective assemblies, including purpose (extension of containment,
overpressure prevention, etc.), identification of where moment limiting pipe
restraints are used at the extremities or within the protective assembly,
descriptions of design criteria for the internal process pipe, flued head and
bellows expansion joints, design criteria applicable to the guard pipe, and
description for method of access for in-service inspections

- description of analytical methods to define forcing functions and response
models to be used for the pipe whip dynamic response analyses, including:

e definitions of direction, thrust coefficients, rise time, magnitude, duration,
and initial conditions that adequately represent the jet stream dynamics
and the system pressure differences

« indication of whether pipe restraint rebound effects are included

o justification of dynamic amplification factors used in the dynamic
response mathematical models

¢ implementation of the methods used for the pipe whip dynamic analyses
to demonstrate the acceptability of the analysis results, including the jet
thrust and impingement functions and the pipe whip dynamic effects

- description of dynamic analysis methods, including the details of jet expansion
modeling, used to evaluate the jet impingement effects and loading effects
applicable to nearby SSCs resulting from postulated pipe breaks and cracks,
including:

o description of analytical methods used to verify the integrity and
operability of impacted SSCs under postulated pipe rupture loads

¢ identification of loading combinations and design criteria for pipe whip
restraints and a description of the typical restraint configuration to be
used, if applicable

e description of implementation of the dynamic analysis methods used to
verify the integrity and operability of the impacted SSCs and
demonstration of the design adequacy of the SSCs to ensure that pipe
whip or jet impingement loading will not impair their design-intended
functions to an unacceptable level of integrity or operability
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Section 3.6 Outline

3.6.2 Determination of Rupture Locations and Dynamic Effects Associated with
the Postulated Rupture of Piping (cont.)

DCD - description of implementation of criteria dealing with special features, including
(cont.) augmented ISI| programs and use of special protective devices such as pipe

whip restraints

- table(s) identifying the number and location of design-basis breaks and cracks,
including the postulated rupture orientation (circumferential and/or longitudinal
break) for each postulated design-basis break location

- table(s) summarizing the data developed to select postulated break locations,
including, for each point, the calculated stress intensity, the calculated
cumulative usage factor, and the calculated primary plus secondary stress
range as delineated in A. Giambusso letter of December 1972 and J.F. O-
Leary letter of July 12, 1973 and BTP 3-4

- figure(s) showing the locations of the resulting postulated pipe rupture cases,
including identification of longitudinal and circumferential breaks

- figure(s) identifying structural barriers and pipe whip restraint
locations(including the constrained directions in each restraint) in each piping
system

- figure(s) showing typical mathematical models for pipe whip dynamic response
analyses

FSAR Same contents as mPower standard plant DCD Section 3.6.2.

Page 5 of 6 Rev. 0



CLINCH RIVER
REGULATORY FRAMEWORK DOCUMENTS

Section 3.6 Outline

3.6.3 Leak-before-Break Evaluation Procedures

PSAR PSAR Section 3.6.3 includes a statement that the Clinch River SMR Plant does
not utilize a Leak-before-Break analysis approach for evaluation of the piping
systems.

DCD DCD Section 3.6.3 includes a statement that the mPower standard plant does
not utilize a Leak-before-Break analysis approach for evaluation of the piping
systems.

FSAR FSAR Section 3.6.3 includes a statement that the Clinch River SMR Plant does
not utilize a Leak-before-Break analysis approach for evaluation of the piping
systems.
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Section 3.10 Outline

3.10 Seismic and Dynamic Qualification of Mechanical and Electrical Equipment

PSAR PSAR Section 3.10 provides the following information regarding the seismic
and dynamic qualification of mechanical and electrical equipment for the
Clinch River Plant:

DCD

identification of proposed qualification methods, criteria, implementation
methods, and procedures, including relevant test or analysis information,
used to ensure structural integrity and functionality of the Seismic Category |
instrumentation, electrical equipment, and mechanical components
(including their supports) subject to the defined load conditions
identification of compliance with regulatory requirements for qualifying
equipment under 10 CFR 50, Appendix A, GDC 1, 2, 4, 14, and 30;

10 CFR 50, Appendix B; 10 CFR 50, Appendix S; and Regulatory Guide
(RG) 1.100

proposed approach for confirmation that equipment will remain functional
during and after the prescribed cycles of earthquake effects, in combination
with other relevant static and dynamic loads, based on guidelines provided
in RG 1.100 and SECY 93-087

preliminary information regarding administrative control of component
qualification, including a description of the equipment qualification file, the
handling of documentation, internal acceptance review procedures, and the
procedures for interchange of information between various equipment
vendors and testing laboratories

preliminary table(s) identifying all Seismic Category | instrumentation,
electrical equipment, and mechanical components (including their supports)
that are designed to withstand the effects of earthquakes and the full range
of normal and accident loadings

DCD Section 3.10 addresses the following information regarding the seismic
and dynamic qualification of mechanical and electrical equipment for the
mPower standard plant design:

criteria used for seismic qualification, including the decision criteria for
selecting particular tests or methods of analysis, the considerations defining
the seismic and other relevant dynamic load input motion, and the process to
demonstrate the adequacy of the seismic qualification program

description of the extent to which RG 1.100 is satisfied and justification for
any exceptions

methods and procedures, including test and analysis results, as available,
used to ensure the structural integrity and functionality of mechanical and
electrical equipment for operation in the event of an SSE

methods and procedures, and results, as available, used to analyze and test
the supports for such equipment, and the verification process used to
account for possible amplification of vibratory motion under seismic and
dynamic conditions
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Section 3.10 Outline

3.10 Seismic and Dynamic Qualification of Mechanical and Electrical Equipment
(cont.)

DCD - description of seismic and dynamic qualification testing implementation
(cont.) program
- table(s) identifying all Seismic Category | instrumentation, electrical
equipment, and mechanical equipment (other than pipes), including their
supports, designed to withstand the effects of earthquakes and the full range
of normal and accident loadings

FSAR Same contents as the DCD Section 3.10 with the following supplemental and
site-specific information:

- description of the results of the seismic and dynamic qualification testing
implementation program which will be used to confirm the qualification of any
item of equipment

- description of the seismic qualification reports for in-scope equipment made
available for inspection/review

- updated table(s) listing components required to perform functions that are
essential to emergency reactor shutdown, containment isolation, reactor
core cooling, and containment and reactor heat removal or are otherwise
essential in preventing significant release of radioactive material to the
environment
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10 CFR 50 65 1.89, 1.97, 1.153, 1.156|IEEE 317-1883 events at 3.5.1,35.2,3.95,
10 CFR 50, App. A, 1.158, 1.160, 1.180, IEEE 323-1974 Fukushima, 3.9.6,3.10,54. 6.2,
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Section 3.11 OQutline

3.11 Environmental Qualification of Mechanical and Electrical Equipment

PSAR PSAR Section 3.11 provides a description of the conceptual approach for the
environmental qualification of mechanical and electrical equipment (including
certain instrumentation) for the Clinch River SMR Plant as summarized below:

- preliminary list of mechanical, electrical, and instrumentation & control (1&C)
systems and components, within the scope of 10 CFR 50.48 required to
perform safety functions related to emergency reactor shutdown,
containment isolation, reactor core cooling, and containment / reactor heat
removal, prevention of significant release of radioactive material to the
environment, and certain post-accident monitoring (PAM) equipment

- identification of the preliminary environmental design bases for the
equipment identified, including the definition of anticipated operational
occurrences and normal, accident, and post-accident environments;
required operating time; temperature, pressure, humidity and chemical,
submergence, aging (thermal and radiation), non-seismic vibration,
synergistic effects and margin considerations

- preliminary documentation requirements for qualification tests and analyses
planned to be performed

- preliminary description of approach for demonstrating the adequacy of the
environmental designh and qualification requirements, including acceptance
criteria for test results

- preliminary description of implementation schedule and milestones for
Environmental Qualification Program

- preliminary description of electromagnetic interference/radio-frequency
interference (EMI/RFI) program and identification of levels of EMI/RFI that
require mitigation, including mitigation measures

DCD DCD Section 3.11 provides a detailed description regarding the environmental
qualification of mechanical and electrical equipment (including certain
instrumentation) for the mPower standard plant, including the following
information:

- identification of all mechanical, electrical, and instrumentation & control
(I&C) components, within the scope of 10 CFR 50.49 required to perform
safety functions related to emergency reactor shutdown, containment
isolation, reactor core cooling, and containment and reactor heat removal,
prevention of significant release of radioactive material to the environment,
and certain post-accident monitoring (PAM) equipment

- definition of normal, abnormal, accident, and post-accident environmental
conditions and design bases for the identified mechanical, electrical, and
I&C equipment; including temperature, pressure, aging, operating time,
humidity, radiation, chemicals, submergence, non-seismic vibration, margin
considerations, and potential synergistic effects of combined conditions
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Section 3.11 Outline

3.11 Environmental Qualification of Mechanical and Electrical Equipment (cont.)

DCD
(cont.)

FSAR

identification of environmental conditions as a function of time and the
length of time each equipment is required to operate in the accident
environment

description of equipment qualification tests and analysis to be performed
description of compliance with applicable regulatory requirements and
guidance

description of how loss of normal environmental control systems (e.g., heat
tracing and HVAC) will not adversely affect the operability of identified
equipment based on “worst case” environmental conditions

determination of radiation and chemical environmental conditions for
identified equipment during both normal operation and design basis
accidents, including analysis assumptions

description of process for determining the suitability of environmentally
sensitive mechanical equipment used for safety-related functions and
process for verifying the equipment design is adequate

tables providing listing of environmentally qualified mechanical, electrical,
and I&C equipment, including equipment location, function, environmental
conditions, operating time, and qualification process

description of approach for demonstrating the adequacy of the
environmental design and qualification requirements, including acceptance
criteria for test results

description of EMI/RFI program and identify the levels of EMI/RFI that
require mitigation, including mitigation measures

compliance with applicable regulatory criteria, GDCs (1, 2, 4 & 23), and
guidance

identification of COL Information Item for an applicant to provide an
implementation schedule and milestones for the Environmental Qualification
Program

Same contents as the PSAR/DCD Section 3.11 with the following
supplemental information related to implementation of an Environmental
Qualification Program, including:

updated information on site-specific equipment within the scope of

10 CFR 50.49, including equipment locations and environmental conditions,
and qualification process used

documentation of environmental qualification test results and qualification
status for the mPower standard plant and Clinch River site-specific
equipment

description of how the qualification test results are recorded in an auditable
file in accordance with requirements of 10 CFR 50.49(j)

description of periodic tests, calibrations, and inspections to be performed
during the life of the plant, which verify the identified equipment remains
capable of fulfilling its intended function
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Section 3.11 Outline

3.11 Environmental Qualification of Mechanical and Electrical Equipment (cont.)

FSAR - results of EMI/RFI testing program and actions taken to mitigate EMI/RFI
(cont.) sources and protect equipment susceptible to EMI/RF1 emissions
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Supports and their INUREG-0484, Rev. 1 |(1984) systems.
associated supports NUREG-0609 WRC-316 (1986), WRC-353 (1995) [components. and
consistent with RG NUREG-1367 WRC-107 (2002), WRC-285 (1983) [supports provided
1.208. which provides NUREG-1061. WRC-297 (1987) consistent with RG
updated, consalidated NUREG-1503 [AISC (13TH Edition), AISC-N6S0-06 ]1.206.
quidance on the design NUREGICR-3074  |ACI 349-06, AC| 355.2-07
of piping systems. NUREGICR-5416,  {MSSP-58 (2009), MSS SP-68
1980 (2003)
SECY.90-016 MSS SP-89 (2003)
SECY-93-087 1BC-2009
ASCE/SEl 705
ocD 10 CFR 50, App. A, None RG 1.206 312 [RGs 1.26.1.29, 1.60, {ASME Section Ill, Division 1, and N/A NA Nona 3.2,36,37,3.8,
GDC 1,2,4, 14,15 1.61. .84, 1.92, 1.122{Appendices N and O, 2007 w/ 2008 3.9,3.10,3.13,5.2,
10 GFR 50, App. B 1.124.1.130,1.207  |Addenda 54.6.,62,63,
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10 CFR 50.55a 2, N-391-2 (2004), N-392-3 {2004)
10 CFR 52.47(bX1} 79-13. Rev. 2, 88-08, |ASME B31.1, 2007
88-11 ASGE Standard 4-88, WRC-300
INUREG-0484, Rev. 1 |(1984)
NUREG-0609 (WRC-316 (1986), WRC-353 (1995)
NUREG-1367 WRC-107 (2002). WRC-285 (1883)
NUREG-1061, WRC-267 (1887)
NUREG-1503 [AISC (13TH Editon), AISC-N630-06
NUREG/CR-3074 ACI 348-06, AC1 355 2-07
NUREG/CR-5416,  [MSSP-58 (2008), MSS SP-69
1980 (2003)
SECY-00-016 MSS SP-89 (2003)
SECY-83-087 \BC-2009
ASCE/SEI 7-05
FSAR 10 CFR 50, App. A, None RG 1.206 3.2 |RGs 1.26, 1.29, 1.60, |ASME Sacton A, Divisian 1, and NA No None 32.36.3.7.38,
GDC 1.2.4, 14,15 1,61, 1.84, 1.82. 1.122 | Appendices N and O, 2007 w 2008 3.9, 3.10,3.13.5.2,
10 CFR 50. App. B 1.124,1.130, 1.207 Addenda 5.4,6.1.6.2,63,
10 CFR 50. App. S Bulletins 79-02, Rev. |ASME Code Cases N-318-5 (2003). 10.3
10 CFR 50.552 N-391-2 (2004), N-392:3 (2004)
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CLINCH RIVER
REGULATORY FRAMEWORK DOCUMENTS

Sections 3.12 and 3.13 Outline

3.12 ASME Code Class 1, 2 and 3 Piping Systems, Piping Components and their
Associated Supports

PSAR

PSAR Section 3.12 provides the following information related to the design of
piping systems and components and associated piping supports for Seismic
Category |, Category Il and nonsafety systems, and addresses issues related to
the structural integrity and functional capability of these systems to perform their
safety-related functions under all postulated combinations of normal operating
conditions, system transients, pipe breaks, and seismic events. Specific
aspects of the piping system design are described below:

- preliminary information related to the design codes, industry standards,
specifications, regulations, and other guidance planned to be used in the
piping and pipe support design

- piping classification and analysis requirements.

- seismic classification (Seismic Category |, Seismic Category Il, non-seismic)

- hot vs cold piping

- large vs small bore piping

- non-analyzed piping vs analyzed piping

- reference to PSAR Section 3.6.1 and 3.6.2 for discussion of high and
moderate energy fluid systems and design basis pipe breaks

- applicable loads (pressure, thermal, dead weight, seismic, wind, safety relief
thrust, system operating transient (SOT), water and steam hammer, thermal
stratification, loss of coolant accident (LOCA), design basis pipe breaks
including main steam and feed water pipe breaks, building settlement

Piping Analysis Methods

- proposed piping analysis methods, including seismic analysis methods for
Seismic Category | and non-seismic Category | piping systems and piping
supports

- proposed description of the manner in which seismic dynamic analysis
considers maximum relative displacement among supports, and indication of
other significant effects accounted for in the analysis

- proposed procedural approach for analytical modeling, such as number of
earthquake cycles, frequencies, damping criteria, combination of modal
responses, small bore piping analyses, and interaction of Seismic Category i
systems with Seismic Category | systems

Piping Modeling Technique

- preliminary procedures for modeling that are applicable to Seismic Category |
and non-ASME Code piping systems, including criteria and bases used to
determine whether the piping system and piping support are being analyzed as
part of a system analysis or independently as a subsystem

- proposed criteria and procedures for modeling piping systems, including the
dynamic piping model, model boundaries used for the Seismic Category |
piping systems and decoupling criteria, and support and anchor stiffness
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Sections 3.12 and 3.13 Outline

3.12 ASME Code Class 1, 2 and 3 Piping Systems, Piping Components and their
Associated Supports (cont.)

PSAR
(cont.)

DCD

- preliminary list of computer codes to be used for dynamic and static analyses,
including information on NRC benchmark problems appropriate for these
analytical methods

Piping Stress Analysis Criteria

- description of piping stress analysis criteria, including site-specific response
spectra, design transients, applicable loadings and load combinations, and
damping values

- description of proposed methodology for addressing such issues as response
spectrum methods, time history methods, combining modal responses, high
frequency modes, fatigue evaluations, thermal oscillations, thermal
stratification, fluid transients, seismic anchor motion (SAM), wind loads, LOCA,
relief valve thrust load

- preliminary design information related to pressure relief devices and welded
attachments

- simplified method of analyses for non-analyzed piping

Piping Support Design Criteria
- description of pipe support design criteria, including applicable codes,

jurisdictional boundaries, loads and load combinations, baseplate and anchor
bolt design, use of energy absorbers and limit stops, snubber design, pipe
support stiffness values, friction forces, and pipe deflection limits

- description of design criteria for instrumentation line supports, including loads
and load combinations for safety-related instrumentation supports

DCD Section 3.12 provides the following information related to the design of
piping systems and components and associated piping supports for Seismic
Category |, Category |l and nonsafety systems, and addresses issues related to
the structural integrity and functional capability of these systems to perform their
safety-related functions under all postulated combinations of normal operating
conditions, system transients, pipe breaks, and seismic events. Specific
aspects of the piping system design are described below:

- detailed listing of design codes, industry standards, specifications, regulations,
and other guidance used in the piping design, including specific edition, date,
or addenda of each document

Piping Analysis Methods

- description of piping analysis methods, including procedures used for
analytical modeling, use of experimental stress analyses, modal response
spectrum method, response spectra method (or independent support motion
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Sections 3.12 and 3.13 Outline

3.12 ASME Code Class 1, 2 and 3 Piping Systems, Piping Components and their
Associated Supports (cont.)

DCD method), time history method, inelastic analyses method, small-bore piping
(cont) method, nonseismic/seismic interaction (Il/1), and Seismic Category | buried
piping analysis, as applicable
- criteria and procedures used for piping modeling techniques
- list of computer codes used in dynamic and static analyses, including
information on NRC benchmark problems appropriate for these analytical
methods
- criteria used to decouple smaller piping systems from larger piping systems

Piping Stress Analysis Criteria
- piping stress analysis criteria, including design information related to:

generic design response spectra

design transients used in the design

loading and load combinations

damping values used for Seismic Category | piping systems
combination of modal responses related to evaluating seismic response
high frequency modes

fatigue evaluation of ASME Code Class 1, 2, and 3 piping

thermal oscillations and thermal stratification

safety relief valve design, installation, and testing

functional capability of piping systems essential for safe shutdown
combination of inertial and seismic anchor motion effects

welded attachments

modal damping for composite structures

minimum temperature for thermal analyses

design features to address intersystem loss-of-coolant accident (LOCA)
effects of environment on fatigue design

Piping Support Design Criteria
- detailed piping support design criteria associated with ASME Code Class 1, 2,

and 3 piping supports, including information on the following topics:

applicable design codes, standards, specifications, regulations, general
design criteria (GDC), regulatory guides (RGs), and other industry
standards

jurisdictional boundaries

loads and load combinations

pipe support baseplate and anchor bolt design

use of energy absorbers, limit stops and snubbers, as applicable
pipe support stiffness values

service limits for pipe support loads

use of structural steel as pipe supports

consideration of friction forces
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Sections 3.12 and 3.13 Outline

3.12 ASME Code Class 1, 2 and 3 Piping Systems, Piping Components and their
Associated Supports (cont.)

DCD o pipe support gaps and clearances
(cont) ¢ instrumentation line support criteria
o pipe deflection limits

FSAR Same contents as mPower standard plant DCD Section 3.12 including the
following site-specific supplemental information:

- updated information on the design of site-specific piping systems and
components and associated piping supports for Seismic Category |,
Category Il and nonsafety systems
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Sections 3.12 and 3.13 Outline

3.13 Threaded Fasteners (ASME Code Class 1, 2, and 3)

PSAR

DCD

PSAR Section 3.13 provides the criteria used to select materials to fabricate
threaded fasteners (e.g., threaded bolts, studs) in ASME Code Class 1, 2, or 3
systems as well as the criteria to fabricate, design, test, and inspect the
threaded fasteners in these systems, both before initial service and during
service. Specific details to be included in PSAR Section 3.13 are summarized
below:

- preliminary design information related to the selection of materials and
mechanical material testing special process and control requirement of
threaded fasteners, including conformance with applicable codes or standards

- proposed plans to establish the fracture toughness requirement of threaded
fasteners made from ferritic steels, if applicable

- preliminary information pertaining to the fabrication inspection of threaded
fasteners, including fabrication practices or special processes and any
environmental considerations used for material selection - preliminary
information on use of lubricants and/or surface treatments in mechanical
connections secured by threaded fasteners

- preliminary plans for the fracture toughness tests to be performed on threaded
fasteners in ASME Code Class 1 systems fabricated from ferritic steel and
plans to demonstrate compliance with applicable acceptance criteria set forth
in Appendix G to 10 CFR Part 50

- preliminary plans to demonstrate compliance with the pre service and inservice
inspection (1SI) requirements of 10 CFR 50.55a and Section XI of the ASME
Code, Division 1, as well as proposed implementation plan for IS! for threaded
fasteners

The mPower standard plant DCD Section 3.13 provides the criteria used to
select materials to fabricate threaded fasteners (e.g., threaded bolts, studs) in
ASME Code Class 1, 2, or 3 systems as well as the criteria to fabricate, design,
test, and inspect the threaded fasteners in these systems, both before initial
service and during service. Specific details to be included in DCD Section 3.13
are summarized below:

- design information pertaining to the selection of materials and material testing-
evaluation of material conformance with applicable codes and standards

- description of material testing used to establish fracture toughness for
threaded fasteners in ASME Code Class 1 systems made from ferritic steels

- design information pertaining to threaded fastener fabrication, including special
fabrication practices or processes used to mitigate the occurrence of stress-
corrosion cracking or other forms of material degradation during service

- description of environmental considerations related to the selection of
materials used to fabricate threaded fasteners
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Sections 3.12 and 3.13 Outline
3.13 Threaded Fasteners (ASME Code Class 1, 2, and 3) (cont.)

DCD - discussion on the use of lubricants and/or surface treatments in mechanical
(cont.)  connections secured by threaded fasteners

- description of the fracture toughness tests to be performed on threaded
fasteners fabricated fromferritic steel and compliance with applicable
acceptance criteria set forth in Appendix G to 10 CFR Part 50

- description of preservice inspection requirements for the threaded fasteners

- description of inservice inspection (ISI) requirements for the threaded
fasteners consistent with 10 CFR 50.55a and Section Xl of the ASME Code,
Division 1

- identification of a COL Information Item for an applicant to describe the ISI
program for threaded fasteners, including milestones and completion dates

FSAR Same contents as mPower standard plant DCD Section 3.13 with the following
supplemental information:

- updated design information on site-specific threaded fasteners, as applicable

- certified material test reports, including material fabrication results and material
property test results, pursuant to Section Ill of the ASME Code, Division 1

- description of the implementation program for I1SI of threaded fasteners
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Section 9.2 - Water Systems. Clinch River Y k D
NRC Version
Sectian ‘Submittal Document Regulatory Proposed Exemptions |  Regulatory Basis for Section NUREG-0800 (SRP) | Regulatory Guidance Industry CPA Information Changes to the Key Issues Related Sections
NumberfTitle Requirements Content Section (Sea Note 1) Guidance Boyond RG 1.70 | Standard Plant Design
9.21 PSAR N/A NA A separate service water system N/A N/A N/A N/A N/A None N/A
is not required; the Nuclear
Service Water Island component cooling water
System heat sink functions are
performed by the chilled water
system as discussed in Section
9.2.7
DCD
FSAR
922 PSAR 10 CFR Part 50 App.| No [RG1.70 9.22 RG 1.29, 1.153, IEEE 603, 1991 No No None 3.2,3.3,3.5,6.6,
A, GDC 2. 4,44, 45, BTP 3-3 1.155 ANSVHI 1.8, 2000 9.2.7. 16
Component Cooling 46, 56, 57 NUREG-0927, Rev. |ASME Section Ill,
Water System 1 2007 with 2008
Gt 96-06 Addenda
ASME/ANSI B31.1,
2007
EPRI 1007820, Rev.
1
DCD 10 CFR Part 50 App.| No [RG 1.206 9.22 [RG 1.29, 1.153, IEEE 603, 1991 NA N/A None 3.2,3.3,3.5.6.6,
A. GDC 2, 4, 44, 45, BTP 3-3 1.155 ANSI/HI 1.6, 2000 9.2.7, 16
46, 56, 57 NUREG-0927, Rev. |ASME Section LIl
1 12007 with 2008
10 CFR 52.47(b)1) GL 96-06 Addenda
[ASME/ANSI B31.1,
2007
EPRI 1007820, Rev.
1
FSAR 10 CFR Part 50 App.| No |RG 1.206 922 RG 1.29, 1.153, |IEEE 603, 1991 N/A No None 3.2,3.3,3.5, 6.6
A, GDC 2, 4, 44, 45, BTP 3-3 1.155 [ANSUHI 1.6, 2000
46, 56, 57 NUREG-0927. Rev. |[ASME Section Iit,
1 2007 with 2008
GL 96-06 Addenda
ASME/ANSI B31.1,
2007
EPRI 1007820, Rev.
1
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Section 9.2 - Water Systems
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NRC Version

Section
Number/Title

Submittal Document

Regulatory
Requirements

Propased Exemptions

NUREG-0800 (SRP)
Section

Regulatory Guidance
(See Note 1)

Industry
Guidance

CPA Information
Beyond RG 1.70

Changes to the
Standard Plant Dasign

Key lssues

Related Sectlons

923

Demineralized
Water System

PSAR

10 CFR 50,
App. AGDC 2,4, 5,
54. 55, 56, 57

No

Regulatory Basis for Section
Content
R

G 1.70

NOTE: The content for the

1ated

water system are consistent with
those provided in RG 1.70,
Sections 9.2.2 and 9.2.6.

9.2.2,9.2.6 (as
appropriate)

Note:

RG 1.70 reserved
Section 9.2.3 for the
Demineralized
Water System. Per
NRC memo dated
December 18, 2006,
the NRC withdrew
SRP Section 8.2.3,
since the
demineralized water
system typically is
not credited for
performing a safety
function,

NA

EPRI Technical
Repornt TR-105714-
V1R4, TR-105714-
V2R4, and TR~
1008224

No

No

None

3.2,9.2.6,9.29

DCD

10 CFR 50,
App. AGDC 2.4, 5,
54, 55, 56, 57

10 CFR 52.47(b)(1)

No

NOTE: The content for the
lated

9.2.2,9.2.6 (as

water system are consistent with
those provided in RG 1.206.
Sections 9.2.2 and 9.2.6.

Note:

Per NRC memo
[dated December 18,
2006, tha NRC
withdrew SRP
Section 9.2.3, since
the demineralized
‘water system
typically is not
credited for
performing a safety
function.

N/A

EPRI Technical
Report TR-105714-
V1R4, TR-105714-
V2R4, and TR-
1008224

NA

N/A

None

3.2,9.26,9.2.9

FSAR

10 CFR 50,
[App. AGDC 2,4, 5,
54, 55, 56, 57

NOTE: The content for the
lated demi

9.2.2,9.2.6 (as

water system are consistent with
those provided in RG 1.208,
[Sections 9.2.2 and 9.2.6.

Note:

Per NRC memo
dated December 18,
20086, the NRC
withdrew SRP
Section 9.2.3, since
the demineralized
water system
typically is not
credited for
performing a safety
function.

N/A

EPRI Technical
Report TR-105714-
V1R4, TR-105714-
V2R4, and TR-
1008224

N/A

No

None

3.2,9.2.6,9.29
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Section 9.2 - Water Systems

Clinch River

i
NRC Version

Section
Number/Title

Submittal Document

Regulatory
Requiremaents

Proposed Exemptions

Regulatory Basis for Section
Content

NUREG-0800 (SRP)
Bection

Regulatory Guidance
(See Nots 1)

Industry
Guidance

CPA Information
Beyond RG 1.70

Changes to the
Standard Piant Design

Key 1ssues

Related Sections

9.24

Potable and Sanitary|
Water Systems

PSAR

10 CFR Part 50 App.
A, GDC 5, 60

No

RG 1.70

9.24

N/A

National Sanitation
Foundation, National
Standard Plumbing
Code

No

No

None

3.2

10 CFR Part 50 App.
A, GDC 5, 60
10 CFR 52.47(b)(1)

1RG 1.206

924

NA

National Sanitation
|Foundation, National|
|Standard Plumbing
Code

N/A

N/A

None

3.2

FSAR

10 CFR Part 50 App.
A, GDC 5, 60

No

RG 1.206

924

NiA

National Sanitation
Foundation, National
Standard Plumbing
Code

N/A

None

3.2

9.25

Ultimate Heat Sink

See RFD for Section

FSAR

No

[RG .70

Note: The UHS is a component
within the containment system;
as such the design bases, safety|
evaluation, instrumentation
requirements, and inspection &
testing requirements are
addressed in PSAR Section 6.2

RG 1.206

Note: The UHS s a component
within the containment system;
as such the design bases, safety
evaluation, instrumentation
{requirements, and inspection &
testing requirements are
{addressed in DCD Section 6.2

RG 1.208

Note: The UHS is a component
within the containment system;
as such the design bases. safety
evaluation, instrumentation
requirements, and inspection &
testing requirements are
addressed in FSAR Section 6.2

925

See RFD for

RFD for

RFD for Section

6.2

6.2

8.2

No

Nia

No

None

6.2
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Section 9.2 - Water Systems, Clinch River Y k D
NRC Version
Section Submittal Document Regulatory Proposed Exemptions |  Regulatory Basts for Section NUREG-0800 (SRP) | Regulatory Guidance Industry CPA Information Changes to the Koy Issues Related Sections.
Number/Title Requlremants antent Sectlon (See Nate 1) Guidance Bayond RG 1.70 | Standard Plant Design
926 PSAR 10 CFR Part 50 App. No RG 1.70 9286 RG 1.29, 1.143, N/A Yes - Section 9.2.6 No None 3.2,35.6.1,8.3.
A, GDC 2, 5, 44, 45, 1.185 will also address 9.2.3,11,12,16
Condensate Storage| 46, 60 Note: PSAR Section 9.2.6 will adequacy of stored
Facility 10 CFR 50.63 also address the adequacy of inventory under SBO)
stored inventory for coping with conditions
both safe shutdown and SBO
{consistent with guidance in RG
1.206, Section 9.2.6
DCD 10 CFR Part 50 App. No RG 1.206 9.2.6 RG 1.29. 1.143, NIA N/A N/A None 3.2,3.5.6.1,6.3.
A, GDC 2, 5, 44, 45, 1.185 9.2.3,11,12,16
46, 60
FSAR 10 CFR Part 50 App.| No RG 1.206 9.26 RG 1.29, 1.143, N/A N/A No None 3.2,3.5,6.1,6.3,
A, GDC 2, 5, 44, 45, 1.155 9.2.3, 11,12, 18
46. 60
10 CFR 50.63
927 PSAR 10 CFR Part 50 App.| No Note: 821 (as RG 1.29, N/A No No None 3.2,8.22
A, GDC 2, 4, 44, 45, appropnate) GL 96-06 {and
Chilled Water 46 The chilled water system will Supplement 1)
System serve the same function as a NUREG-0927, Rev.
service water system for the 1
Nuclear island component NUREG-1461
cooling water heat sink. The
section contents in 9.2.7 will be
i with the general
guidelines from RG 1.70 Section
DCD 10 CFR Part 50 App| No Note: 9.2.1 (as RG 1.29, NIA N/A N/A None 3.2,9.2.2
A, GDC 2, 4, 44, 45, approprate) GL 96-06 (and
46 The chilled water system will Supplement 1)
10 CFR 52.47(b)(1) serve the same function as a NUREG-0927, Rev.
service water system for the 1
Nuclear Istand component NUREG-1461
cooling water heat sink. The
section contents in 9.2.7 will be
consistant with the general
guidelines from RG 1.206,
Section 9.2.1.
FSAR 10 CFR Part 50 App.| No Note: 9.2.1(as RG 1.25, N/A N/A No None 3.2,.9.2.2
A, GDC 2, 4,44, 45, appropriate) GL 96-06 (and
46 The chilled water system will Supplement 1)
serve the same function as a NUREG-0927, Rev.
service water system for the 1
nuclear island component NUREG-1461
cooling water heat sink. The
section content in 9.2.7 will be
consistent with the general
guidelines from RG 1.206,
Sectinn 2.1
Pagedof 5 Rev.0



Section 9.2 - Water Systems

Clinch River

y Framework

NRC Version

Section
Number/Title

Submittal Document

Regulatory
Requirements

Proposed Exemptions

Regulatory Basis for Section
Content

NUREG-0800 (SRP)
Section

Regulatory Guidance
(See Note 1)

Industry
Guklance

CPA Information
Beyond RG 1.70

Changes to the
Standard Plant Design

Key lssuos

Related Sections

9.28

Turbine Bulding
Closed Cooling
Water System

PSAR

10 CFR 50.34(a)

No

Note:

The section contents are
consistent with the general
guidelines of RG 1.70, Section
9.2 based on the specific system
function

N/A

RG 1.29

N/A

No

No

None

3.2,10.4.5

DCD

10 CFR 52.47(a)

No

Note:

The section contents are
consistent with the general
guidelines of RG 1.206, Section
9.2 based on the specific system
function

NIA

RG 1.29

N/A

NA

N/A

None

3.2, 1045

10 CFR 50.34(b)

No

Note:

The section contents are
consistent with the general
guidelines of RG 1.206, Secuon
9.2 based on the specific system
function

N/A

RG 1.28

N/A

N/A

No

None

3.2, 104.5

9.29

Raw Water and Pre-
Treatment System

PSAR

10 CFR 50.34(a).
GDC 5

Note:

The section contents are
consistent with the general
guidelines of RG 1.70, Section
9.2 based on the specific system
function.

N/A

RG 1.29

N/A

None

3.2,8.23

DCD

0 CFR 52.47(a),
GOC 5

Note:

The section contents are
consistent with the general
quidelines of RG 1.206, Section
9.2 based on the specific system

function.

N/A

RG 1.29

N/A

N/A

N/A

None

3.2.9.2.3

FSAR

10 CFR 50.34(b),
GDC 5

Note:

The section contents are
consistent with the general
guidelines of RG 1.206, Section
9.2 based on the specific system
function.

NIA

RG 1.29

N/IA

NA

No

None

3.2,9.2.3

Notes:

{1) RG revisions are not identrfied as these will be consistent with the version in effect & months prior to the PSAR submittal.
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CLINCH RIVER
REGULATORY FRAMEWORK DOCUMENTS

Section 9.2 Outline

9.2.1 Service Water System

PSAR

DCD

FSAR

The Clinch River Small Modular Reactor (SMR) Plant does not require a
separate service water system in order to provide essential cooling to safety-
related equipment (and nonsafety-related auxiliary components). The
functions of the service water system are performed by the chilled water
system, which is air cooled, as described in PSAR Section 9.2.7.

The mPower standard plant does not require a separate service water system
in order to provide essential cooling to safety-related equipment (and
nonsafety-related auxiliary components). The functions of the service water
system are performed by the chilled water system, which is air cooled, as
described in DCD Section 9.2.7.

Same contents as mPower standard plant DCD Section 9.2.1.

Page 1 of 14 Rev. 0



CLINCH RIVER
REGULATORY FRAMEWORK DOCUMENTS

Section 9.2 Outline

9.2.2 Component Cooling Water System

PSAR

DCD

The Clinch River SMR Plant component cooling water (Nuclear Island) system
is a closed loop cooling system that transfers heat from various Nuclear Island
plant components to the chilled water system during normal modes of operation.
The system removes heat from various components needed for plant operation,
removes core decay heat and sensible heat during reactor shutdown and cool-
down, and after certain design basis accidents. The system is nonsafety-
related, with the exception of the safety-related containment isolation safety
function. Specific aspects of the system are provided below:

- description and preliminary design bases of the component cooling water
system

- proposed design criteria for prevention of connections to systems having the
potential for containing radioactive material

- proposed approach to demonstrate how the system will function as part of the
residual heat removal philosophy of the plant foliowing design basis events

- proposed approach to providing necessary protection for nonsafety-related
systems that are required to function following design basis events

- proposed approach to demonstrate how the system functions without
compromising the safe operation of the plant under both normal operating or
transient situations

- preliminary safety evaluation of the component cooling water system
identifying containment isolation function

- proposed provisions to detect, prevent, or contain leakage of radioactive
material to the outside environment

- proposed plans to address long-term corrosion that may degrade system
performance

- proposed testing, inspection, and instrumentation requirements

- reference to PSAR Section 6.2 for capability description for containment
isolation valves

- preliminary figure(s) showing simplified piping and instrumentation diagrams
(P&IDs) of the component cooling water system, including the components
cooled by the system and interfaces with the heat sink (chilled water system)

The mPower standard plant component cooling water (Nuclear Island) system is
a closed loop cooling system that transfers heat from various Nuclear Island
plant components to the chilled water system during normal modes of operation.
The system removes heat from various components needed for plant operation,
removes core decay heat and sensible heat during reactor shutdown and cool-
down, and after certain design basis accidents. The system is nonsafety-
related, with the exception of the safety-related containment isolation safety
function. Specific aspects of the system are provided below:

Page 2 of 14 Rev. 0



CLINCH RIVER
REGULATORY FRAMEWORK DOCUMENTS

Section 9.2 Outline

9.2.2 Component Cooling Water System (cont.)

DCD - detailed description of the component cooling water system, including design
(cont.) bases, listing of components, modes of operation, flow paths, and system

instrumentation, controls, and alarms

- design criteria for prevention of connections to systems having the potential for
containing radioactive material

- description of approach to demonstrate how the system will function as part of
the residual heat removal philosophy of the plant following design basis events

- description of approach to demonstrate how the system functions without
compromising the safe operation of the plant under both normal operating or
transient conditions

- description of plans for detection, prevention or leakage containment, and
monitoring of radioactive leaks into the system

- description of protection measures for nonsafety-related systems required to
function following design basis events

- description of safety evaluation of the component cooling water system
identifying containment isolation function

- plans to address long-term corrosion that may degrade system performance

- system testing and inspection requirements

- reference to PSAR Section 6.2 for capability description for containment
isolation valves

- table(s) showing the cooling requirements for the component cooling water
system under each operating mode

- figure(s) showing simplified P&IDs of the component cooling water system,
including the components cooled by the system, interfaces with the heat sink
(chilled water system), and instrumentation and alarms

FSAR Same contents as mPower standard plant DCD Section 9.2.2.
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CLINCH RIVER
REGULATORY FRAMEWORK DOCUMENTS

Section 9.2 Outline

9.2.3 Demineralized Water System

PSAR

DCD

The Clinch River SMR Plant demineralized water system is a nonsafety-related
system, with the exception of a safety-related containment isolation function
which receives water from the raw water and pre-treatment system, processes
this water to remove ionic impurities, provides demineralized water storage
capacity, and forwards demineralized water to various plant users. Specific
aspects of the system are provided below:

- description and preliminary design bases of the demineralized water system

- proposed design criteria for prevention of connections to systems having the
potential for containing radioactive material

- proposed approach to demonstrate how the system functions without
compromising safe plant operation under both normal operating or transient
situations, including impacts of sharing between modules (units)

- preliminary safety evaluation of the chilled water system identifying
containment isolation function

- proposed plans to address long-term corrosion that may degrade system
performance

- proposed testing, inspection, and instrumentation requirements

- preliminary figure(s) showing simplified P&IDs of the demineralized water
system

The mPower standard plant demineralized water system is a nonsafety-related
system, with the exception of a safety-related containment isolation function
which receives water from the raw water and pre-treatment system, processes
this water to remove ionic impurities, provides storage capacity for the
demineralized water, and transfers the water to other plant water systems.
Specific aspects of the system are provided below:

- detailed description of the demineralized water system, including design
bases, listing of components, modes of operation, flow paths, and
instrumentation, controls, and alarms

- description of plan for prevention of backflow of potentially radioactive streams
into the system

- description of how the system functions without compromising safe plant
operation under both normal operating or transient situations, including
impacts of sharing between modules (units)

- description of safety evaluation of the chilled water system showing
containment isolation function

- description of plan to address long-term corrosion that may degrade system
performance

- system testing and inspection requirements

Page 4 of 14 Rev.0



CLINCH RIVER
REGULATORY FRAMEWORK DOCUMENTS

Section 9.2 Outline
9.2.3 Demineralized Water System (cont.)

DCD - table(s) showing the demineralized water system component data

(cont.) - figure(s) showing simplified P&IDs of the demineralized water system,
including all major components, interfaces with other systems, and
instrumentation and alarms

FSAR Same contents as mPower standard plant DCD Section 9.2.3.
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CLINCH RIVER
REGULATORY FRAMEWORK DOCUMENTS

Section 9.2 Outline

9.2.4 Potable and Sanitary Water System

PSAR

DCD

FSAR

The Clinch River SMR Plant potable and sanitary water system is a nonsafety-
related system which receives raw water from the raw water and pre-treatment
system, processes this water to bacterial and chemical quality levels suitable for
domestic use and human consumption, provides storage capacity for the
potable water, and forwards this water to various plant users. Specific aspects
of the system are provided below:

- description and preliminary design bases of the potable and sanitary water
system

- proposed design criteria for prevention of connections to systems having the
potential for containing radioactive material and demonstration that the potable
water system will not compromise the safe operation of the plant under both
normal operating or transient situations, including impacts of sharing between
modules (units)

- proposed testing, inspection, and instrumentation requirements

- preliminary figure(s) showing simplified P&IDs of the potable and sanitary
water system

The mPower standard plant potable and sanitary water system is a nonsafety-
related system which receives raw water from the raw water and pre-treatment
system, processes this water to bacterial and chemical quality levels suitable for
domestic use and human consumption, provides storage capacity for the
potable water, and forwards this water to various plant users. Specific aspects
of the system are provided below:

- description and design bases of the potable and sanitary water system,
including modes of operation, flow paths, and instrumentation, controls, and
alarms

- description of design criteria for prevention of backflow of potentially
radioactive streams into the system

- description of design criteria for prevention of connections to systems having
the potential for containing radioactive material and demonstration of how the
system functions without compromising safe plant operation under both normal
operating or transient situations, including impacts of sharing between
modules (units)

- system testing, inspection, and instrumentation requirements

- table(s) showing the potable and sanitary water component data

- figure(s) showing simplified P&IDs of the potable and sanitary water system,
including instrumentation

Same contents as mPower standard plant DCD Section 9.2.4.
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CLINCH RIVER
REGULATORY FRAMEWORK DOCUMENTS

Section 9.2 Outline

9.2.5 Ultimate Heat Sink

PSAR The Clinch River SMP Plant ultimate heat sink (UHS) is the safety-related
ultimate heat sink tank(s) within the containment system as described in PSAR
Section 6.2.

DCD The mPower standard plant ultimate heat sink (UHS) is the safety-reiated
ultimate heat sink tank(s) within the containment system as described in DCD
Section 6.2.

FSAR Same contents as mPower standard plant DCD Section 9.2.5.
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CLINCH RIVER
REGULATORY FRAMEWORK DOCUMENTS

Section 9.2 Outline

9.2.6 Condensate Storage Facility

PSAR

DCD

The Clinch River SMR Plant condensate storage and transfer system is
comprised of a condensate storage tank, forwarding pumps, and a piping
distribution system. This nonsafety-related system receives water from the
demineralized water system, chemically treats this water to be compatible with
the steam generator secondary side chemistry guidelines, provides storage
capacity for condensate quality water, and transfers this water to other plant
systems. The potential for radioactivity contamination exists due to
mechanisms such as primary-to-secondary leakage and contaminated
demineralized water transfer to the condensate system. Specific aspects of the
system are provided below:

- description and preliminary design bases of the condensate storage and
transfer system

. - proposed design criteria for prevention of connections to systems having the

potential for containing radioactive material

- proposed approach to demonstrate how the system functions without
compromising the safe plant operations under both normal operating or
transient conditions, including impacts of sharing between modules (units)

- description of environmental design considerations

- proposed requirements for leakage control (including mitigation of
environmental effects)

- proposed limits for radioactivity concentration

- proposed material compatibility and corrosion control features

- address adequacy of stored inventory for coping with both safe shutdown and
station blackout conditions

- reference to applicable sections in PSAR Chapters 11 and 12 that describe
radiological considerations for normal operation

- proposed testing, inspection, and instrumentation requirements

- preliminary figure(s) showing simplified P&IDs of the condensate storage and
transfer system

The mPower standard plant condensate storage and transfer system is
comprised of a condensate storage tank, forwarding pumps, and a piping
distribution system. This nonsafety-related system receives water from the
demineralized water system, chemically treats this water to be compatible with
the steam generator secondary side water chemistry guidelines, provides
storage capacity for condensate quality water, and transfers this water to other
plant systems. The potential for radioactivity contamination exists due to
mechanisms such as primary-to-secondary leakage and contaminated
demineralized water transfer into the system. Specific aspects of the system
are provided below:
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CLINCH RIVER
REGULATORY FRAMEWORK DOCUMENTS

Section 9.2 Outline

9.2.6 Condensate Storage Facility (cont.)

DCD - detailed description of the condensate storage and transfer system, including
(cont.) design bases, environmental design considerations, listing of components,

modes of operation, flow paths, and instrumentation, controls, and alarms

- detailed design criteria for prevention of connections to systems having the
potential for containing radioactive material

- description of requirements for leakage control, including leakage collection
features and mitigation of environmental effects

- description of plan for prevention of backflow of potentially radioactive streams
into the system

- description of how the system functions without compromising safe plant
operation under both normal operating or transient situations, including
impacts of sharing between modules (units)

- description of limits for radioactivity concentration

- detailed evaluation of the adequacy of stored inventory for coping with both
safe shutdown and station blackout conditions

- detailed material compatibility and corrosion control features

- reference to applicable sections in DCD Chapters 11 and 12 that describe
radiologicat considerations for normal operation

- system testing and inspection requirements

- table(s) showing the condensate storage facility component data

- figure(s) showing simplified P&IDs of the condensate storage and transfer
system, including all major components, instrumentation and alarms, and
system interfaces

FSAR Same contents as mPower standard plant DCD Section 9.2.6.
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CLINCH RIVER
REGULATORY FRAMEWORK DOCUMENTS

Section 9.2 Outline

9.2.7 Chilled Water System

PSAR

DCD

The Clinch River SMR Plant chilled water system is a nonsafety-related, hybrid-
type heat sink for the Nuclear Island component cooling water heat exchangers.
This closed loop system utilizes an air-cooled fin-fan heat exchanger and air-
cooled refrigerated chillers. During normal operating mode, the refrigerated
chillers are utilized for heat removal. During both the high and low pressure
decay heat removal modes, the air cooled heat exchanger is utilized for heat
removal. Specific aspects of the system are provided below:

- preliminary description and design bases of the chilled water system

- proposed design criteria for prevention of connections to systems having the
potential for containing radioactive material

- proposed approach to demonstrate how the system functions without
compromising safe plant operations under both normal operating or transient
conditions

- proposed approach to providing necessary protection for nonsafety-related
systems that are required to function following design basis events

- proposed approach to demonstrate how the system will function as part of the
residual heat removal philosophy of the plant following design basis events

- provisions to detect and prevent leakage of radioactive material into the
environment

- proposed approach to prevent long-term corrosion and organic fouling that
may degrade system performance

- proposed testing, inspection, and instrumentation requirements

- preliminary figure(s) showing simplified P&IDs of the chilled water system

The mPower standard plant chilled water system is a nonsafety-related, hybrid-
type heat sink for the Nuclear Island component cooling water heat exchangers.
This closed loop system utilizes an air-cooled fin-fan heat exchanger and air-
cooled refrigerated chillers. During normal operating mode, the refrigerated
chillers are utilized for heat removal. During both the high and low pressure
decay heat removal modes, the air cooled heat exchanger is utilized for heat
removal. Specific aspects of the system are provided below:

- detailed description of the chilled water system, including design bases, listing
of components, modes of operation, flow paths, and instrumentation, controls,
and alarms

- description of design criteria for prevention of connections to systems having
the potential for containing radioactive material

- description of approach to demonstrate how the system will function as part of
the residual heat removal philosophy of the plant following design basis events
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CLINCH RIVER
REGULATORY FRAMEWORK DOCUMENTS

Section 9.2 Outline
9.2.7 Chilled Water System (cont.)

DCD - description of approach to prevent long-term corrosion and organic fouling that
(cont.) may degrade system performance
- description of plans for detection, prevention, and monitoring of radioactivity
leaks into system
- description of protection measures for nonsafety-related systems required to
function following design basis events
- description of how the system functions without compromising safe plant
operation under both normal operating or transient situations
- system testing and inspection requirements
- table(s) showing the cooling requirements for the chilled water system under
each operating mode
- figure(s) showing simplified P&IDs of the chilled water system, including the
components, interfaces with the component cooling water system, and
instrumentation and alarms

FSAR Same contents as mPower standard plant DCD Section 9.2.7.
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CLINCH RIVER
REGULATORY FRAMEWORK DOCUMENTS

Section 9.2 Outline

9.2.8 Turbine Building Cooling Water System

PSAR

DCD

FSAR

The Clinch River SMR Piant turbine building cooling water system provides
cooling water for the removal of heat from nonsafety-related heat exchangers in
the turbine building and rejects the heat to the circulating water system.
Specific aspects of the system are provided below:

- description and preliminary design bases of the turbine building cooling water
system

- proposed design criteria for prevention of connections to systems having the
potential for containing radioactive material

- proposed approach to demonstrate how the system functions without
compromising safe plant operations under both normal operating or transient
conditions

- proposed testing, inspection, and instrumentation requirements

- preliminary figure(s) showing simplified P&IDs of the turbine building cooling
water system

The mPower standard plant turbine building cooling water system provides
cooling water for the removal of heat from nonsafety-related heat exchangers in
the turbine building and rejects the heat to the circulating water system.
Specific aspects of the system are provided below:

- detailed description of the turbine building cooling water system, including
design bases, listing of components, modes of operation, flow paths, and
instrumentation, controls, and alarms

- detailed design criteria for prevention of connections to systems having the
potential for containing radioactive material

- description of how the system functions without compromising safe plant
operation under both normal operating or transient situations

- system testing and inspection requirements

- figure(s) showing simplified P&IDs of the turbine building cooling water system,
including the components cooled by the system, interfaces with the heat sink
(circulating water system), and instrumentation and alarms

Same contents as mPower standard plant DCD Section 9.2.8.
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CLINCH RIVER
REGULATORY FRAMEWORK DOCUMENTS

Section 9.2 Outline

9.2.9 Raw Water and Pre-Treatment System

PSAR

DCD

The Clinch River SMR Plant raw water and pre-treatment system is a nonsafety-
related system which treats and forwards water from a site-specific water
source, provides storage capacity for the raw water, and transfers the water to
other plant systems. Specific aspects of the system are provided below:

- preliminary description and design bases of the raw water and pre-treatment
system

- proposed design criteria for prevention of connections to systems having the
potential for containing radioactive material

- proposed approach to demonstrate how the raw water and pre-treatment
system functions without compromising safe plant operations under both
normal operating or transient conditions, including impacts of sharing between
modules (units)

- proposed testing, inspection, and instrumentation requirements

- table(s) showing the preliminary raw water and pre-treatment system
component data- preliminary figure(s) showing simplified P&IDs of the raw
water and pre-treatment system, including the site-specific water source

The mPower standard plant raw water and pre-treatment system is a nonsafety-
related system which receives treated water from a [site-specific water source],
provides storage capacity for the raw water, and transfers the water to other
plant systems. Specific aspects of the system are provided below:

- detailed description of the raw water and pre-treatment system, including
design bases, listing of components, modes of operation, flow paths, and
instrumentation, controls, and alarms

- description of design criteria for prevention of connections to systems having
the potential for containing radioactive material

- description of how the system functions without compromising safe plant
operation under both normal operating or transient situations, including
impacts of sharing between modules (units)

- system testing and inspection requirements

- table(s) showing the raw water and pre-treatment system component data

- figure(s) showing simplified P&IDs of the raw water and pre-treatment system,
including all major components, instrumentation and alarms, interfaces with
other systems, water receipt, transfer to fire water storage, demineralized
water system, potable water system, ultimate heat sink makeup (following
beyond-design basis event)
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CLINCH RIVER
REGULATORY FRAMEWORK DOCUMENTS

Section 9.2 Outline

9.2.9 Raw Water and Pre-Treatment System (cont.)

FSAR Same contents as mPower standard plant DCD Section 9.2.9 with the following
site-specific supplemental information:

- detailed description of the Clinch River SMR Plant site-specific water source,
including listing of components, modes of operation, and instrumentation and
controls

- figure(s) showing simplified P&IDs of the Clinch River SMR Plant site-specific
water source, including all major components, interfaces with other systems,
treatment processes (chemical or filtration) and transfer to the raw water
storage tank, and instrumentation and alarms
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Section 9.3 - Pracess Auxiliaries Clinch River y Fr k Di
NRC Version
Section Submittal Documant Regulatory Proposed Exemptions | Regulatory Basis for | NUREG-0800 (SRP) | Regulatory Guidance Industry CPA Information Changes o the Key Issues Ralated Sections
Number/Title Raquirements Section Content Section (Sea Note 1) Guidance Beyond RG 1.70 | Standard Plant Design
931 PSAR 10 CFR 50, App. A, No RG 1.70 931 RGs 1.29, 1.68.3, [ANSVISA-7.0.01- Yes No 1SG-018 (Draft) 3.2,3.3,34,35,
GDC1,2,5 1.155 1996 3.6-3.11,52,686,
Compressed Air and Note: PSAR SBO information 7.1,8.1,84,93,
Gas Systems 10 CFR 50.63 Section 9.3.1 will NUREG-1275, Vol. 9.5, 14, 16, 17
include a preliminary 2
faiture analysis that
also addresses loss GL 88-14
of offsite power
DCD 10 CFR 50, App. A, No RG 1.206 931 RGs 1.29,1.68.3, |ANSUVISA-7.0.01- N/A N/A lIsG-019 (Draft) 3.2,3.3,34,35,
GDC1,2.5 1.155 1996 3.6-3.11,52.686,
7.1.8.1,84,83,
10 CFR 52.47(b)(1} NUREG-1275, Vol. 9.5, 14, 16, 17
2
10 CFR 50.63
FSAR 10 CFR 50, App. A, No 1RG 1.206 EEX] RGs 1.29, 1.68.3, |ANSWISA-7.0.01- NA No 15G019 (Drah) 32.3.3,34,35,
GDC 1,2,5 1.155 1996 3.6-3.11,5.2,6.6,
7.1.8.1,84,9.3,
10 CFR 50.63 NUREG-1275. Vol. 9.5, 14, 16, 17
2
GL 88-14
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Section 9.3 - Process Auxillaries Clinch River Y F k Di
NRC Version
Section ‘Submittal Document Regulatory Proposad Exemptions LRegulnary Basls for | NUREG-0800 {SRP) l_chulnory Guidance Industry CPA Information Changes to the Koy Issuas Related Sections
Numbec/Title Requiremants Section Content Section {Sea Note 1) Guidance Bayond RG 1.70 | Standard Plant Design
932 PSAR 10 CFR 20.1101(b) No RG 1.70 932 RGs 1.21, 1.26, ANSI/HPS N13.1- No No None 3.2,3.3,35,3.6-
1.29,1.97,1.151, 1989 3.8,3.10,3.11,6.2,
Process Sampling 10 CFR 50, App. A, 8.8 6.6,7.3,75 83,
System GDC 1,2, 13, 14, EPRI TR-1008224- 11.2,11.3, 115,
26, 41, 60, 63, 64 NUREG-0737 (TMI |Revision 6 12.3,13.3, 16,17
Action Item 111.03.1.1)
10 CFR EPRI TR-1002884-
50.34(f)(2)(viii) NUREG-1793 [Revision §
10CFR {Sectlion 9.3.3)
50.34()(2)(xxvi) EPRI TR-105714-
V2R4
[ANSVISA $67.02.014
1999
[ANSV/ISA 67.01.01-
2002
DCD 10 CFR 20.1101(b) No [RG 1.206 932 [RGs 1.21. 1.26. ANSI/HPS N13.1- N/A N/A None 3.2,3.3,35,3.6-
1.29, 1.97, 1.151, 1989 3.8,3.10,3.11,6.2,
10 CFR 50, App. A, 8.8 6.6,7.3,7.5,83,
GDC 1,2, 13, 14, EPRI TR-1008224- 11.2, 113,115,
26, 41, 60, 63, 64 INUREG-0737 (TMI  |Revision 6 12.3,13.3, 16,17
Aclion Item 111.D.1.1)
10 CFR EPRI TR-1002884-
50.34(f)(2)(viii) INUREG-1793 Revision 5
10 CFR (Section 9.3.3)
50.34(F)(2)(xxvi) EPRI TR-105714~
V2R4
10 CFR 52.47(b)(1)
ANSI/ISA $67.02.01
1999
ANSVISA 67.01.01-
2002
FSAR 10 CFR 20.1101(b} No RG 1.206 9.3.2 [RGs 1.21, 1.26, ANSI/HPS N13.1- N/A No None 3.2,3.3,35,36-
1.29, 1.97, 1.151, 1999 3.8,3.10,3.11, 6.2
10 CFR 50, App. A, 8.8 6.6,7.3,75,83,
GDC 1, 2,13, 14, EPRI TR-1008224- 11.2,11.3, 11.5,
26, 41, 60, 63, 64 NUREG-0737 (TM} |Revision 6 12.3,13.3, 16,17
Action item 111.D.1.1)
10 CFR EPRI TR-1002884-
50.34{)(2){viii) NUREG-1793 |Revision 5
10 CFR (Section 9.3.3}
50.34(N){2)(xxvi) EPRI TR-105714-
V2R4
(ANSVISA $67.02.014
1999
ANSVISA 67.01.01-
2002
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Section 9.3 - Process Auxiliaries Clinch River [ yF k D
NRC Version
Section ‘Submittal Document Ragulatory Proposed Exemptions | Regulatory Basis for | NUREG-0800 (SRP) | Regulatory Guidance Industry CPA information Changes to the Key Issues Related Sections
Number/Title Requirements. Saction {Sea Nata 1} Guidance Beyond RG 1.70 | Standard Plant Design
933 PSAR 10 CFR 50, App. A, No 933 No None No No None 3.2,3.3,34-39,
GDC 2, 4, 60 6.2,6.6,11.2,12.3,
Equipment and 16,17
Floor Drainage BED 16 CFR 50, App. A, No 933 No Nons NA NA None 32 33,3439,
System GDC 2,4, 60 6.2, 6.6, 1.2, 123,
16,17
10 CFR 52.47(b}(1)
FSAR 10 CFR 50, App. A, No RG 1.206 933 No None NIA No None 3.2,3.3,34-39,
GDC 2.4, 60 6.2,6.6,11.2,12.3,
16,17
9.34 PSAR The functions of the |See RFD for 5.4.7 [See RFDfor5.4.7 [See RFDfor5.4.7 [See RFDfor54.7 |[See RFDfor5.4.7 [See RFDfor5.4.7 [SeeRFDfor54.7 [None See RFD for 5.4.7
chemical volume
Chemical and land control system
Volume Control (CVCS) are
System (PWR} OCD i by the
reactor coolant
inventory and
purification system
(RCIPS). See
FSAR Regulatory
Framework
Document for PSAR
Section 5.4.7.
935 PSAR N/A - BWR N/A - BWR N/A - BWR N/A - BWR N/A - BWR N/A - BWR N/A - BWR N/A - BWR N/A - BWR N/A - BWR
Standby Liquid 5CD
Control System
(BWR) FSAR

{1} RG revisions are not idenufied as these will ba consisteni with the version in effect 8 months prior to the PSAR submutial.
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CLINCH RIVER
REGULATORY FRAMEWORK DOCUMENTS

Section 9.3 Outline

9.3.1 Compressed Air and Gas Systems

PSAR

DCD

The Clinch River SMR Plant compressed air system is a nonsafety-related
system with the exception of the safety-related containment isolation function
for lines that provide filtered, dried, and oil-free air for instrument and actuator
control use (air-operated valves and dampers) and service air drop stations
(manual air tools or pumps). High pressure compressed air is also provided
as backup for post-accident breathing air in the control room envelope as
discussed in PSAR Section 6.4.

The Clinch River SMR Plant compressed gas system is a nonsafety-related
system, with the exception of the safety-related containment isolation function
for lines that provide hydrogen to the reactor coolant inventory and purification
system’s low pressure tank in order to maintain primary water chemistry, and
for lines that provide nitrogen gas to various nuclear steam supply system
components during purge modes of operation. Specific aspects of the
compressed air and gas systems are provided below:

- preliminary description and preliminary design bases

- preliminary description of air-cleanliness, quality, and environmental design
requirements

- preliminary failure analysis (including diverse sources of electric power)

- preliminary maintenance guidelines for air cleanliness to ensure system
reliability

- preliminary design criteria for prevention of connections to systems having
the potential for containing radioactive material

- preliminary inspection, testing, and instrumentation requirements

- preliminary simplified piping and instrumentation diagrams (P&IDs) of
compressed air and gas systems

The mPower standard plant compressed air system is a nonsafety-related
system with the exception of the safety-related containment isolation function
for lines that provide filtered, dried, and oil-free air for instrument and actuator
control use (air-operated valves and dampers) and service air drop stations
(manual air tools or pumps). High pressure compressed air is also provided as
backup for post-accident breathing air in the control room envelope as
discussed in DCD Section 6.4.

The mPower standard plant compressed gas system is a nonsafety-related
system, with the exception of the safety-related containment isolation function
for lines that provide hydrogen to the reactor coolant inventory and purification
system'’s low pressure tank in order to maintain primary water chemistry, and
for lines that provide nitrogen gas to various nuclear steam supply system
components during purge modes of operation. Specific aspects of the
compressed air and gas system are provided below:

Page 1 of 8 Rev. 0



CLINCH RIVER
REGULATORY FRAMEWORK DOCUMENTS

Section 9.3 Outline

9.3.1 Compressed Air and Gas Systems (cont.)

DCD - detailed compressed air and gas system descriptions, including air and gas
(cont.)  properties (pressure, temperature, dewpoint temperature, gas composition),

and identification of the equipment (compressors, dryers, receivers, etc.)

- design basis and functional description

- maintenance provisions to ensure air cleanliness

- description of instrumentation and control features to monitor system
operation

- provisions for periodic testing of air quality, pressure and leakage, and
functional testing

- safety implications related to sharing of the system for multi-unit plants

- figure(s) showing simplified P&IDs, including isolation and/or interconnection
capabilities between subsystems

FSAR Same contents as mPower standard plant DCD Section 9.3.1.
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CLINCH RIVER
REGULATORY FRAMEWORK DOCUMENTS

Section 9.3 Outline

9.3.2 Process Sampling System

PSAR

DCD

The Clinch River SMR Plant process sampling system includes both Nuclear
Island (NI) and Turbine Island (TI) sub-systems and collects both liquid and
gaseous samples during normal plant operation, and provides for local grab
samples. The system additionally provides post accident sampling in
accordance with Regulatory Guide 1.97. The process sampling system is
nonsafety-related and has no safety function other than containment isolation
for piping that penetrates containment. Specific aspects of the process
sampling system are provided below:

- preliminary description and preliminary design basis for the process sampling
system

- preliminary description of sampling volumes, conditions, and handling
requirements (to ensure representative samples are obtained)

- preliminary provisions for system isolation and means to limit reactor coolant
losses - proposed locations from which samples will be obtained

- preliminary provisions for using sampling systems for post-accident
radioactivity monitoring

- preliminary design criteria for prevention of connections to systems having the
potential for containing radioactive material

- preliminary failure analysis, including a description of system’s capability to
function in the event of adverse conditions

- preliminary inspection, testing, and instrumentation requirements

- preliminary simplified P&IDs of process sampling system

- preliminary primary and secondary water sampling provisions

The mPower standard plant process sampling system includes both Nuclear
Island (NI) and Turbine Island (Tl) sub-systems and performs the sampling of
various plant fluids. The system is nonsafety-related and has no safety function
other than containment isolation for piping that penetrates containment. The
system collects both liquid and gaseous samples during normal operation, and
provides for local grab samples. The system additionally provides post accident
sampling in accordance with Regulatory Guide 1.97. Specific aspects of the
process sampling system are provided below:

- detailed description and design bases of the system, inciuding description of
the sample analysis laboratory and counting room, identification of sampling
volumes, conditions, and handling requirements to ensure representative
samples are obtained from liquid and gaseous process streams and tanks

- provisions for purging and draining sampling steams and draining sampling
lines back to the system of origin, or to an appropriate waste treatment system
and for system isolation

Page 3 0of 8 Rev. 0



CLINCH RIVER
REGULATORY FRAMEWORK DOCUMENTS

Section 9.3 Outline

9.3.2 Process Sampling System (cont.)

DCD - plans for using sampling systems for post-accident radioactivity monitoring
(cont.) - description of plan for leakage detection system capability to meet RG 1.45
sensitivity requirements
- system inspection, testing, and instrumentation requirements
- description of on-line water chemistry monitoring for both primary and
secondary systems
- table(s) showing locations where sampling will be obtained, as well as a
description of the parameters to be determined at each sample location
- figure(s) providing simplified P&IDs of the process sampling system

FSAR Same contents as mPower standard plant DCD Section 9.3.2.
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CLINCH RIVER
REGULATORY FRAMEWORK DOCUMENTS

Section 9.3 Outline

9.3.3 Equipment and Floor Drainage System

PSAR

DCD

The Clinch River SMR Plant equipment and floor drainage system is nonsafety-
related and has no safety function other than containment isolation for piping
that penetrates containment. The system collects the non-radioactive and
radioactive equipment drains and floor drainage from various specified
equipment and building areas. The liquid drains are transferred to the
appropriate processing and disposal systems during all operating modes.
Specific aspects of the equipment and floor drainage system are provided
below:

- description and preliminary design bases

- description of areas requiring leakage detection for safety-related systems

- preliminary design considerations for preventing transfer of contaminated fluids
to non-contaminated drainage systems

- preliminary design considerations for precluding back-flooding of equipment in
safety-related compartments

- preliminary locations of leakage monitoring and sampling points

- preliminary system inspection, testing, and instrumentation requirements

- preliminary simplified P&IDs of equipment and floor drainage system

The mPower standard plant equipment and floor drainage system is nonsafety-
related and has no safety function other than containment isolation for piping
that penetrates containment. The system collects the non-radioactive and
radioactive equipment drains and floor drainage from various specified
equipment and building areas. The liquid drains are transferred to the
appropriate processing and disposal systems during all operating modes.
Specific aspects of the equipment and floor drainage system are provided
below:

- detailed description and design bases for the equipment and floor drainage
system including functional requirements, provisions for excluding oil and other
non-compatible fluids from the system

- final design for precluding back-flooding of equipment, as well as prevention of
the transfer of contaminated fluids to non-contaminated drainage systems

- identification of areas where drainage system is used to detect leakage in
order to identify conditions adverse to safety

- results of interfacing reviews for protection of drainage systems against
flooding

- reference to applicable sections in DCD Chapters 11 and 12 that describe
radiological considerations for normal and postulated spills and accidents, as
well as arrangement of fire suppression water drainage

- system inspection, testing, and instrumentation requirements

- figure(s) providing simplified P&IDs of equipment and floor drainage system
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CLINCH RIVER
REGULATORY FRAMEWORK DOCUMENTS

Section 9.3 Outline

9.3.3 Equipment and Floor Drainage System (cont.)

FSAR Same contents as mPower standard plant DCD Section 9.3.3.
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CLINCH RIVER
REGULATORY FRAMEWORK DOCUMENTS

Section 9.3 Outline

9.3.4 Chemical and Volume Control System (PWR)

PSAR The functions of the chemical volume and control system (CVCS) for the Clinch
River SMR Plant are provided by the reactor coolant inventory and purification
system (RCIPS) as discussed in PSAR Section 5.4.7.

DCD The functions of the chemical volume and control system (CVCS) for the
mPower standard plant are provided by the reactor coolant inventory and
purification system (RCIPS) as discussed in DCD Section 5.4.7.

FSAR Same contents as mPower standard plant DCD Section 9.3 .4.
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CLINCH RIVER
REGULATORY FRAMEWORK DOCUMENTS

Section 9.3 Outline

9.3.5 Standby Liquid Control System (BWR)

PSAR N/A-BWR

DCD N/A - BWR

FSAR N/A-BWR
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Section 9.5 2 - Communication Systems, Section 8.5 3 - Lighting Systems, and

Clinch River Regulatory Framework Document

Secton 9.5 4 - Standby Diasel Ganerator and Ancilary Power Unt Support Systems NRC Version
Section Regutatory Propasad Reguiatory Basia for Section | NUREG-0800 (SRP) | Regulatory Guidance industry CPA Information Changes to the
Number/Title Submittal Documant | poguirements Exemptions Contant Section (Sea Nots 1) Guidance Bayond Standard Plant Design Koy lasves Related Sections
PSAR 10 CFR No RG 1.70 852 RG 1.180 [EPRI NP-5652, 1888 Yes No May need 7.9,9.5,13.3, 136,
[50.34{t{2){xxv) BTP8.5.1 RG 1.189 EPRI TR-106439, 1986 enhancements lo 14,18
10 CFR 50.47(ak8) Note: PSAR Section 9.5.2 RG 8.15, Section EPRI NP-6559, 1989 Content will be the communication
10 CFR 50.55a wilt also address current 56 EPRI TR-102323. 1897 consistent with level plan and systems as|
10 CFR 50, App A, reguiatory guidance on NUREG- INPO 06-001 of detail for plant a result of lessans
[GDCs 1, 2, 3, 4, and| communicaton systems. 0654/FEMA-REP-1 |(SER 6-90) communication laarned from the
19 NUREG-0696 IEEE 268-2002 Sysiems in previous Fukushima event
10 CFR 50, App E NUREG-0700 IEEE 384-2008 PSAR Seciions
10CFR BL 80-15 HEEE 487-2000 9.5.2 with
73 45(eX2Xii) IN 8383 |EEE 692-2010 aiscussion adjusiod
10 CFR IN 85-77 IEEE 776-1992 (R2003) 1o accress current
73 45(gX4X1) IN 86-97 IEEE 1050-2004 regulatory guidance.
10 CFR 73.46(eX5) IN 88-19 IEEE 1590-2003
10 CFR 73.46(M) [CR 80-09 IEEE 1613-2003
10 CFR 73.55(a) GL 91.14 |EEE C62.41.1991(R1995)
10 CFR 73.85(1) IEEE C63 12-1999
MIL-STD-461F, 2007
MIL-STD-810G, 2009
INFPA 70-2011
NFPA 72-2010
852 A-603-0.2010
oco 10 CFR No RG 1.206 952 RG 1.68 EPRI NP-5652, 1688 NA NA May nead 7.9,98.5,133,136,
Communicabon 50.34(1(2)00xv) BTP851  |RG 1180 EPRI TR-106439, 1996 enhancements to |14, 14.3, 18
Systems 10 CFR 50.47(aX8) RG 1.189 EPRI NP-6559, 1989 the communication
10 CFR 50552 RG 815, Secton  (EPRI TR-102323, 1987 plan and systems as|

10 CFR 50. App A.
GDCs 1,2, 3,4, and
19

10 CFR 50, App. E
10 CFR 52.47(bX1)
10 CFR
73.45(eX2Xi3)

10 CFR

73 45(gNaXi}

10 CFR 73 46(a)(5)
10 CFR 73.48(1)

10 CFR 73 55(0)
10 CFR 73.55(1)

5.6

NUREG-
0654/FEMA-REP-1
[NUREG-0696
NUREG-0700
BL 80-15

IN 83-83

IN 85-77

IN 86-97

IN 88-19

CR 80-08

GL 91-14

INPO 06-001

(SER 6-90)

\EEE 269-2002

\EEE 384-2008

\EEE 4872000

MEEE 6922010

IEEE 776-1992 (R2003)
IEEE 1050-2004

\EEE 1500-2003

iEEE 1613-2003

\EEE C62.41-1991(R1985)
IEEE C63.12-199
MIL-STO-461F, 2007
MIL-STD-810G, 2009
NFPA 70-2011

NFPA 72:2010
T1A-603-D-2010

a result of lessons
learned from the
Fukushima avent
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Secton 9.5.2 - Communication Systams, Section 9.5.3 - Lighting Systems, and

Clinch River Regulatory Framework Document
Section 5.5.4 - Standby Diesel Generator and Ancilary Power Und Support Systems

NRC Version
Section Ragulatory Proposed Reguistory Basis tor Section | NUREG-0800 (SR?) | Regulatory Guidance Industry CPA Information Changes to the
HumberfTitle Subaitzal Document Requirments Exemptions Content Secticn (See Nots 1) Guidance :;Y:,‘: Standard Plant Design Key lasues Ralatod Sactions
FSAR 10CFR No RG 1.206 852 RG 1.68 EPRI NP-5652, 1988 NiA No May need 79.95.133.136.
50.34(1K2)(00v) BTP9.5.1 RG 1.180 EPRI TR-106439, 1996 enhancementsto |14, 14.3, 18
10 CFR 50.47(a)8) RG 1.189 EPRI NP-§559, 1989 the communication
10 CFR 50.55a RG 8 15, Secton  [EPRI TR-102323, 1997 plan and systems as|
10 CFR 50, App A, 56 INPO 06-001 a rasut of lassons
[GDCs 1, 2, 3, 4. and NUREG- (SER 6-60) learned from the
19 0654/FEMA-REP-1 |IEEE 269-2002 Fukushima event
10 CFR 50, App. E NUREG-0696 IEEE 384-2008
10 CFR NUREG-0700 IEEE 487-2000
73.45(8 )2 i) BL 80-15 \EEE 692-2010
952 10CFR IN 83-83 IEEE 776-1992 (R2003)
73 45(g)}4X1) IN 85-77 IEEE 1050-2004
Communicauon 10 CFR 73.46(e}5) IN 86-97 IEEE 1580-2003
Systems 10 CFR 73 46(1) IN 89-19 IEEE 1613-2003
10 CFR 73 55(0) CR 80-09 IEEE C62.41-1991(R1985)
10 CFR 73.55(f) GL 91-14 IEEE C63.12-1999
MIL-STD-461F, 2007
MIL-STD-810G. 2009
NFPA 70-2011
NFPA 72-2010
TIA-603-0-2010
Page 2014
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Section 9.5 2 - Communication Systems, Saction 9.5.3 - Lighting Systems, and
Secton §.5.4 - Standby Diesal Generator and Ancillary Power Unit Support Systems

Clinch Rivar Regulatory Framework Documant

Society of North Amenca
(IESNA) Hanabaok, 2000
UL 844-2006

UL 924-2006

IES RP-1-2004

IES RP-7-2001

IES RP 8.2000

& result of lessons
learned from the
Fukushima event

NRC Version
Section ulat Proposed ulatory Basia for Section | NUREG-0800 (SRP! ulatory Guidsnce Indust CPA Information
NumberTita Submitsl Gocument L n:\:nn:-{n Examptions e l.myr,om-m s.am( B (a:"nm 1) it :g:"‘ o Standard Plant Design Key lssues. Ralaed Sections
PSAR None No [RG 170 953 RG 1.75 Yes No May need 95,136, 18
RG 1.189 NFPA 70 -2011 (NEC) lenhancements to
INUREG-0700 NFPA 101-2009 Content will be the emergency
i i istont with level lighting systems as
Society of North Amenca of detail for plant a result of lessons
(IESNA) Handbook, 2000 [ighting systems in learned from the
UL 844-2006 previous PSAR Fukushima event
UL 924-2006 Sections 9.5.3 with
IES RP-1-2004 discussion adjusted
IES RP-7-2001 to address curent
IES RP 8-2000 {regulalory guidance.
DCD 10 CFR 52 47(bX1) No RG 1.206 953 RG 168 IEEE 682-2010 NA NA May need 65 136.14.3, 18
RG 1.75 NFPA 70 -2011 (NEC) {enhancements to
RG 1.189 NFPA 101-2009 the emergency
NUREG-0700 lluminating Engineenng ighting systems as
853 Society of North Amenca a result of iessons
(IESNA) Handbook, 2000 learned from the
Lighting Systems UL 8442006 Fukushima event
UL 924-2006
IES RP-1-2004
iES RP-7-2001
IES RP 8-2000
FSAR [Rona No RG 1.206 953 RG 1.68 IEEE 692-2010 NA No May need 65136, 18
RG 175 INFPA 70 -2011 (NEC) enhancements to
RG 1.189 INFPA 101-2009 the emergency
NUREG-0700 lllyminating Engineenng lighting sysiams as
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Saction 9.5.2 - Communicaton Systems. Section 9.5.3 - Lighting Systems. and

Clinch River Regutatory Framework Document

Section .5.4 - Standby Diesel Generstor and Ancilary Powar Unit Suppont Systems NRC Version
CPA Information
wision,, | somunonman [ Jomen T v lj"'mc:;::“m s [reasn o [ ey Bt e ]| oy | et e
PSAR 10 CFR 50, App. A. No RG 1.70 954,955,956, [RGs 129, 1.115. |DEMA Standard, 1974 Ves No Assessand apply |3%.3511,352,
GDCs 2,4, 5. 17. 957,958 1.117,1.137 NEMA MG-1-2008 (R1 lossons leamed  [3.9.1.7.1.8.3.,
44, 45,46 PSAR Secbon 8 5 4 wil NUREG/CR-0860  [2010) Based on current trom the Fukushima [9.5.1. 16
address current reguiatory SECY 85-132 ANSUANS-59 61-1867 (R |reguiations for ovent regarding
quidance on diesel ganerator 2007) {as applicable to an  |passive plant diesel generator
suppon systems and inciudes AQ system) nonsatety-related operabon dunng
discussions on: fuel ol ANSUANS-59-52-1998 standby dieset and aftar
storage and transfer (9.5.4), ASTM D975, 2011 sysiems and the earthquakes or
cooling water (9.5.5), staring anciliary power other natural
(9.5.6). lubricaton (3.5.7), uruts, which will be phenomena
and combustion air intake classified as
ana exhaust (9.5.8) systems RTNSS Category B.
The standby dwesel
|generators and their support
systems and the ancillary
power units and therr suppart
[systerns, are both nonsataty-
related and non-Class 1E
Bath systams are designed 1o
RTNSS Category B cnteria to
954 withstand seismic and
ooding events. Both systems;
Standby Diesel 2ra considered Augmented
Generator and Quality "AQ".
Ancillary Power Unit
Support Systams BCO T0CFR 50, App. A, No RG 1206 054,055 056, |RGs120.1.115. |DEMA Slandard, 1874 NA NA [Assess and apply |32 35.1.1, 352,
GOCa2,4.5.17. 957,958 NEMA MG-1-2008 {R1 lossans leamed  [39.1.7.1.8.3..
44, 45, 46 NUREG/CR-0660  [2010) trom the Fukushima (9.5 1. 16
10 CFR 52.47(b)(1) SECY 95-132 ANSI/ANS-59.51-1807 (R event regarding
2007) (as appiicable to an siesal ganerator
AQ system) oparation dunng
ANSI/ANS-59-52-1998 and after
ASTM D975, 2011 oarlhquakes or
other natural
phenomena
FSAR 10 CFR 50, App. A, No [Re 1208 954,955,056, |RGs 1.20,1115, |DEMA Standard, 1974 NA No Assess and apply [32,3511.352,
GDCs 2,4,5,17, 9.5.7,9.5.8 1.117,1.137 NEMA MG-1-2008 (R1 lessons leamed  [39.1.7.1.83..
44, 45,46 NUREGICR-0660  [2010) from the Fukushima {9.5.1, 16
SECY 85-132 ANSUANS-59.51.1897 (R event regarding
2007) (as applicable to an diesal generator
AQ sysiem) operation dunng
ANSI/ANS-59-52-1998 and aftar
[ASTM D875, 2011 sarthquakas or
other natural
phenomena
Notes:

(1) RG revisions are not identfied as these will be consistant with the version in effect & months pror 1o the PSAR subnittal.
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CLINCH RIVER
REGULATORY FRAMEWORK DOCUMENTS

Sections 9.5.2, 9.5.3, and 9.5.4 Outline

9.5 Other Auxiliary Systems

9.5.2 Communication Systems

PSAR

DCD

The Clinch River SMR Plant communication systems provide effective on-site
and off-site communications during normal operation, transients, fire,
accidents, off-normal environmental conditions, and security-related events.
Specific aspects of the communication systems included in the PSAR are
provided below:

- preliminary design bases for intra-plant and offsite communication, including
diversity of system types

- preliminary description and evaluation of the plant communications program

- reference to PSAR Section 7.9 for discussion on proposed data
communications systems

- reference to PSAR Section 13.6 for discussion on proposed communication
plans related to security

- proposed inspection and testing requirements

The mPower standard plant communication systems provide effective on-site
and off-site communications during normal operation, transients, fire,
accidents, off-normal environmental conditions, and security-related events.
Specific aspects of the communication systems included in the DCD are
provided below:

- detailed design bases for the communication systems for intra-plant and
plant-to-offsite communications, including discussion of the use of diverse
system types, integrated design and features to support efficient on-site
communication between plant personnel in vital areas, and off-site for both
operations related functions as well as for off-normal notification and
coordination conditions

- demonstration that the standard plant design ensures efficient communication
under environmental conditions, including weather, moisture, noise leve!,
electromagnetic interference/radiofrequency interference, fire and radiological
events, as well as the ability to communicate effectively while equipped with
respiratory protection

- reference to DCD Section 7.9 for discussion on data communication systems

- reference to DCD Section 13.6 for discussion on communications related to
security

- inspection and testing requirements and associated procedures
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Sections 9.5.2, 9.5.3, and 9.5.4 Outline

9.5.2 Communication Systems (cont.)

FSAR Same contents as mPower standard plant DCD Section 9.5.2 with the following
supplemental information:

- site-specific description for the on-site and off-site communication systems

- description of interfaces with required offsite locations, including utility private
networks, commercial carriers and the federal telephone system

- description of the emergency offsite communication system, including the
crisis management radio system

- reference to FSAR Section 13.6 for site-specific details on the security
communication system as discussed in separate security documents

- figure(s) showing features of the communication systems
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Section 9.5.2, 9.5.3 and 9.5.4 Outline

9.5.3 Lighting Systems

PSAR

DCD

FSAR

The Clinch River SMR Plant lighting systems provide adequate lighting during
all plant operating conditions, including normal operation and anticipated fire,
transient, and accident conditions. Specific aspects of the lighting systems are
provided below:

- preliminary description of the normal and emergency lighting systems,
including design criteria and design bases

- proposed failure analysis, including the effects of inability to maintain lighting
during all plant operating conditions (e.g. normal, anticipated fire, transient,
and accident conditions)

- preliminary evaluation of the lighting system'’s ability to perform its function
during a station blackout (SBO)

The mPower standard plant lighting systems provide adequate lighting during
all plant operating conditions, including normal plant operation and anticipated
fire, transient, and accident conditions. Specific aspects of the lighting systems
are provided below:

- description of the normal, emergency, and supplementary lighting systems,
including design criteria and design bases

- discussion of the effect of a SBO event on emergency lighting systems

- failure analysis of normal and emergency lighting systems

- description of provisions for lighting needed in areas required for fire fighting

- description of provisions for lighting needed in areas for control and
maintenance of safety-related equipment

- description of access routes to and from areas required for fire fighting and
areas needed for control and maintenance of safety-related equipment

- description of inspection and testing requirements

- reference to DCD Section 13.6 for information on separate security
documents that describe the security lighting system

Same contents as mPower standard plant DCD Section 9.5.3 with the following
supplemental information:

- site-specific information to demonstrate that the Clinch River lighting systems
provide adequate lighting during all plant operating conditions

Page 3 of 7 Rev. 0



CLINCH RIVER
REGULATORY FRAMEWORK DOCUMENTS

Section 9.5.2, 9.5.3, and 9.5.4 Outline

9.5.4 Standby Diesel Generator and Ancillary Power Unit Support Systems

PSAR

The Clinch River SMR Plant standby diesel generators and their support
systems are nonsafety-related systems designed to prevent the complete loss
of AC power to the plant and to support nonsafety-related active systems that
provide investment protection and defense-in-depth capabilities for reactor
coolant makeup and decay heat removal. The ancillary power units and their
support systems are designed to power the Class 1E battery chargers and
other select loads associated with long-term post accident monitoring if the
standby diesel generators are not available. Each standby diesel generator
and ancillary power unit is located in separate rooms within the Reactor
Service Building (RSB) and are not shared with other units; all support
systems are separate and independent (i.e., are not shared between diesel
generators). Fuel oil is stored outside of the RSB in underground tanks.
Specific aspects of the support systems included in the PSAR are provided
below:

- preliminary design bases and description for the diesel generator fuel oil
storage and transfer systems, including the requirement for onsite storage
capacity, capability to meet single point vulnerability criterion, code design
requirements, and environmental design bases

- preliminary safety evaluation of the fuel oil storage and transfer system,
including the potential for material corrosion and fuel oil contamination, a
failure analysis demonstrating capability to meet design criteria, consideration
of internally or externally generated missiles, forces from piping breaks in
mid- or high-energy piping, impacts of failure of non-seismic Category |
Structures, Systems, and Components (SSCs), single point vulnerability
criteria, ability to withstand environmental design conditions, capability to
function following a SBO, and the plans by which additional oil may be
procured

- preliminary design bases and description for the cooling water system,
including the functional capability during high water levels, capability to detect
and control system leakage, prevention of long-term corrosion and organic
fouling and the compatibility of system materials, provision for instruments
and testing, provision to ensure the normal interlocks do not preclude the
engine operation during emergency conditions

- preliminary safety evaluation of the cooling water system, lncludlng
consideration of internally or externally generated missiles, forces from pipe
breaks in mid- or high-energy piping, impacts of failure of non-seismic
Category | SSCs, single point vulnerability criteria, and the ability to withstand
environmental design conditions

- preliminary design bases and description for the starting system, including
the required system capacity
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Section 9.5.2, 9.5.3, and 9.5.4 Outline

9.5.4 Standby Diesel Generator and Ancillary Power Unit Support Systems (cont.)

PSAR - preliminary safety evaluation of the starting system, including consideration of

(cont.) internally or externally generated missiles, forces from pipe breaks in mid- or
high-energy piping, impacts of failure of non-seismic Category | SSCs, single
point vulnerability criteria, ability to withstand environmental design conditions

- preliminary design bases and description for the lubricating system, including
the functional capability during high water levels, capability to detect and
control system leakage, provision for instruments and testing, provision to
ensure the normal interlocks do no preclude the engine operation during
emergency conditions, provisions for cooling the system and removing
system heat load, system design for prevention of dry starting (momentary
lack of lubrication)

- preliminary safety evaluation of the [ubricating system, including
consideration of internally or externally generated missiles, forces from pipe
breaks in mid- or high-energy piping, impacts of failure of non-seismic
Category | SSCs, single point vulnerability criteria, ability to withstand
environmental design conditions

- preliminary design bases and description for the combustion air intake and
exhaust systems, including criteria for protection from the effects of natural
phenomena, missiles, and contaminating substances at the facility

- reference to PSAR Section 3.2 for discussion on seismic and quality group
classifications for all diesel generator support systems

- preliminary safety evaluation of the combustion air intake and exhaust
systems, including minimum quantity and oxygen content requirements for
intake combustion air, system degradation due to the consequences of
missiles or failures of high- or moderate-energy piping systems, single point
vulnerability criteria, ability to withstand environmental design conditions

- preliminary inspection and testing requirements for all diesel generator
support systems, including fuel oil storage and transfer, cooling water,
starting air, lubrication, and combustion air intake and exhaust systems

- preliminary figure(s) showing the diesel generator support systems, including
fuel oil storage and transfer, cooling water, starting, lubrication, and
combustion air intake and exhaust
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Section 9.5.2, 9.5.3, and 9.5.4 Outline

9.5.4 Standby Diesel Generator and Ancillary Power Unit Support Systems (cont.)

DCD

The mPower standard plant standby diesel generators and ancillary power
units and their support systems are nonsafety-related systems designed to
prevent the complete loss of AC power to the plant and to support nonsafety-
related active systems that provide investment protection and defense-in-depth
capabilities for reactor coolant makeup and decay heat removal. The ancillary
power units and their support systems are designed to power the Class 1E
battery chargers and other select loads associated with long-term post
accident monitoring if the standby diesel generators are not available. Each
standby diesel generator and ancillary power unit is located in separate rooms
within the Reactor Service Building (RSB) and are not shared with other units;
all support systems are separate and independent (i.e., are not shared
between diesel generators). Fuel oil is stored outside of the RSB in
underground tanks. Specific aspects of the support systems included in the
DCD are provided below:

- description and design bases for the diesel generator fuel oil storage and
transfer systems, including the requirement for onsite storage capacity,
capability to meet single point vulnerability criterion, capability to detect and
control leakage, measures to prevent material corrosion and fuel oil
contamination, code design requirements, and environmental design bases

- safety evaluation of the fuel oil storage and transfer system, including the
potentiai for material corrosion and fuel oil contamination, consideration of
internally or externally generated missiles, forces from pipe breaks in mid- or
high-energy piping, impacts of failure of non-seismic Category | SSCs, single
point vulnerability criteria, and the ability to withstand environmental design
conditions

- description and design bases for the cooling water system, including the
functional capability during high water levels, capability to detect and control
system leakage, prevention of long-term corrosion and organic fouling and
the compatibility of system materials, provision for instruments and testing,
provision to ensure the normal interlocks do no preciude the engine operation
during emergency conditions

- safety evaluation of the cooling water system, including consideration of
internally or externally generated missiles, forces from pipe breaks in mid- or
high-energy piping, impacts of failure of non-seismic Category | SSCs, single
point vulnerability criteria, and the ability to withstand environmental design
conditions

- description and design bases for the starting system, including the required
system capacity

- safety evaluation of the starting system, including consideration of internally
or externally generated missiles, forces from pipe breaks in mid- or high-
energy piping, impacts of failure of non-seismic Category | SSCs, single point
vulnerability criteria, and the ability to withstand environmental design
conditions
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Section 9.5.2, 9.5.3, and 9.5.4 Outline

9.5.4 Standby Diesel Generator and Ancillary Power Unit Support Systems (cont.)

DCD

(cont.)

FSAR

- description and design bases for the lubricating system, including the
functional capability during high water levels, capability to detect and control
system leakage, provision for instruments and testing, provision to ensure the
normal interlocks do no preclude the engine operation during emergency
conditions, provisions for cooling the system and removing system heat load,
system design for prevention of dry starting (momentary lack of lubrication)

- safety evaluation of the lubricating system, including consideration of
internally or externally generated missiles, forces from pipe breaks in mid- or
high-energy piping, impacts of failure of non-seismic Category | SSCs, single
point vulnerability criteria, and the ability to withstand environmental design
conditions

- description and design bases for the combustion air intake and exhaust
systems, including criteria for protection from the effects of natural
phenomena, missiles, and contaminating substances at the facility

- reference to DCD Section 3.2 for discussion on seismic and quality group
classifications for diesel generator support systems

- safety evaluation of the combustion air intake and exhaust systems, including
minimum quantity and oxygen content requirements for intake combustion air,
system degradation due to the consequences of missiles or failures of high-
or moderate-energy piping systems, single point vulnerability criteria, and the
ability to withstand environmental design conditions

- description of instrumentation and control features to permit operational
testing of the diesel generator support systems assure that interlocks do not
preclude operation during emergency conditions

- inspection and testing requirements for all diesel generator support systems,
including fuel oil storage and transfer, cooling water, starting air, lubrication,
and combustion air intake and exhaust systems

- figure(s) showing the diesel generator support systems, including fuel oil
storage and transfer, cooling water, starting, iubrication, and combustion air
intake and exhaust

Same contents as mPower standard plant DCD Section 9.5.4 with the following
site-specific supplemental information:

- identification of acceptable sources of fuel oil available to the Clinch River
SMR Plant, including a means of transporting and recharging fuel oil storage
tanks following a DBA to enable the standby diesel generators and/or the
ancillary power units systems to supply power for as long as required
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NRC Version
Section Subeiteal Regu! Proposed Regulstory Basis RE! (SRP)| Ind CPA Information Changes to the Reiated
";"':“:" Document R.::im RG 1.206 Contents | RG 1.70 Contanta | o tions for Section Content Section (Sea Nota 1) Gurdance Beyond RG 1.70 s“’::"::""' Koy Issuos Sections
BE PSAR T0 CFR 20.1301 9.1.1 None  |RG 1.70 111 [RG 1110 ANSUANS 18.1-  |No No None  [11.2
Sourca 10 GFR 20,1302 RG 1.112 1999 1.3
Terms 10 CFR 20. App B. Table 2 RG 1.140 14
10 CFR 50 34 NUREG-0017 15
10 CFR 50.34a 122
10 CFR 50, App. A, GDC 60. 150
GDC 61
10 CFR 50, App |
DCO 70 CFR 20.1301 New Fuel Strage - None RG 1206 EEK] TRG1.110 [ANSUANS 18.1- |NIA No None 172
10 CFR 20.1362 The design bases for RG 1.112 1999 113
10 CFR 20, App B, Table 2 naw tuel storage RG 1.140 114
10 CFR 50.34 faciives should be INUREG-0017 15
10 CFR 50.34a [provided and should 122
10 CFR 50, App. A, GDC 60, [include such 15.0
GDC 61 consideratons as:
10 CFR 50, App | _quantity of fuel to be
stored,
_means for maintaining
a subcnbcal amay, and
[_the degree of
subcatcality provided
for the mast reactive
conditon passible
togather with the
assumpuons used in
this calcutation and
_design loadings to be
withstood
FSAR 10 CFR 20.130% Ci812 None  |RG 1.206 EES) [RG 1110 ANSVANS 181~ |No No None  [11.2
10 CFR 20.1302 RG 1.112 1999 13
10 CFR 20, App B, Table 2 RG 1.140 114
10 CFR 50.34 NUREG-0017 15
10 CFR 50 34a 122
10 CFR 50. App A, GDC 60, 15.0
GDC 61
10 CFR 50, App |
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NRC Version
Section Submittal ul Proposed Regulatory Basis [NUREG-0800 (SRP) Indust CPAinformation | Changas to the Ralztod
il Documant Reamremans RG1.208 Conmnts | RO 170 Comams | BEEE | (L ennt Secnon | (See Nots 1) Guidanca Beyond RG 1.70 5“";_'"::""' Koy Issuos Sections
PSAR 10 CFR 20.1301 9.1.1 None TRG 170 RG 1.11, RG 133, RG |ANSVANS 40.37- |Yes No None 24
10 CFR 20.1302 1.68, 1993 3.2,3.3,34,35.
10 CFR 20.1406 RG 1.109. RG [ANSVANS 55 6- Updated to reflect 36.3.7,38
10 CFR 20, App B, Table 2 1.110.RG 1.112, 1993 (R1989) use of mobile 9.2.9.33.94
10 CFR 50.342 RG 1.113, RG 1.143, {processing systams. 111,113,114,
10 CFR 50.36a RG 4.21 11.5
10 CFR 50, App. A. GDC 60. NUREG-0017, -0133, - 12.3.124
GDC 61, GDC 64 1301 160
10 CFR 50, App | NUREG/CR-3587, - 17.0
140 CFR 180 4013
\EB 80-10
IEC 77-10, 77-14. 76-
21,8109
|IEN 79-07, 79-09
(GL 89-01. Supp 1
DC/COLISG-013
DC/COL-ISG014
oco 10 CFR 20.1301 |Naw Fuel Storage - None RG 1.206 [RG 1.11. RG 1.33, RG |ANSUANS 40.37- [NI/A No None 2.4
10 CFR 20.1302 The design basss for 1.68, 1993 3.2,3.3,34,35.
10 CFR 20,1406 new fuel storage RG 1.109. RG ANSI/ANS 55 6- 36,3738
10 CFR 20, App B, Table 2 facilibes should be 1.110.RG 1.112, 1993 (R1899) 9.2,6.3.3,94
10 CFR 50.34a provided end should RG 1.113, RG 1.143, 111,113,114,
10 CFR 50.368 inciude such RG 421 15
10 CFR 50, App. A, GOC 60, consideratons as: INUREG-0017, -0133, - 123,124
[GOC 61, GDC 64 _quantity of fuel 1o ba 1301 14.3
11.2 10 CFR 50, App | stored, INUREG/CR-3587. - 16.0
Liquio Waste 10 CFR 52.47(6X1) _means for maintaining 4013 7.0
Management 140 CFR 180 a subcnbcal amay, and IEB 80-10
System _the degrae of IEC 77-10. 77-14, 79~
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for the most reactive |EN 79-07. 79-00
condiion possible GL 8901, Supp 1
together with the DC/COL-ISG-013
assumptions used in DC/COL-ISG-014
lhis calculaton and
|_design loadings to be
[withstood
FSAR 10 CFR 20.1301 Civ12 Nono  |RG 1.208 RG 1.11. RG 133, RG |ANSUANS 40.37- |Yes No Nona |24
10 CFR 20.1302 168, 1993 32,33.34,35
10 CFR 20.1406 RG 1.109, RG [ANSI/ANS 55 6 36,37.38
10 CFR 20, App B, Table 2 1110,RG 1.112, 1893 (R1999) 92.933.94
10 CFR 50 34a RG 1.113, RG 1.143, 11.1,11.3, 114,
10 CFR 50.36a RG 4.21 M5
10 CFR 50, App. A, GDC 60, NUREG-0017, -0133, - 123,124
GDC 61, GDC 64 1301 16.0
10 CFR 50, App | INUREG/CR-3587, - 17.0
40 CFR 180 4013
IEB 80-10
\EC 77-10, 77-14,79-
21. 8109
\EN 79-07, 79-09
GL 8901, Supp 1
DC/COL-ISG-013
DC/ICOL-ISG-014
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PSAR 10 CFR 20.1301 9.1.1 Noneg RG 170 13 RG 1,17, RG 133, RG |ANSUANS 40.37- [No No None 24
10 CFR 20.1302 BTP 116 1.52, RG 168, 1993 3.2,3.3.34,35,
10 CFR 20.1406 RG 1.109, RG 1.110, [ANSVANS 55.4- 37,38,
10 CFR 20, App B, Table 2 RG 1111, 1993 (R19899) 9.3.94
10 CFR 50.34a RG 1.112, RG 1.140, 111,112,114,
10 CFR 50 36a RG 1.143,RG 4. 21 11!
10 CFR 50, App. A, GDC 3, RG 8.8.RG8 10 12.3,12.4
[GDC 60, GDC 61, GDC 64 NUREG-0017, -0133, - 160
10 CFR 50, App | 1301 17.0
40 CFR 180 NUREG/CR -3587. -
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IEB 80-10
GL 89-01. Supp 1
BCO 70 CFR 20.1301 Now Fuel Storage - None  |RG 1 206 113 RG 1.1, RG 1.33, RG |ANSUANS 4037 [NIA No None |24
10 CFR 201302 The design bases for BTP 116 1.52, RG 1.68, 1993 3.2,3.3,34,35,
10 CFR 20.1406 new fuel storage RG 1.109, RG 1.110, |ANSVANS 55.4- .7,3.8,
10 CFR 20, App B, Table 2 tacifibes should ba RG 1.111, 1993 (R1889) 0.3, 9.4
10 CFR 50 34a provided and should RG 1.112, RG 1.140, 11.1.11.2.11.4,
10 CFR 50.36a include such RG 1.143, RG 4.21 11.5
10 CFR 50. App. A, GDC 3, considerations as. RG 88, RG 8.10 12.3.12.4
[GOC 60, _quanaty of fuel to be NUREG-0017, -0133, - 143
13 GOC 61, 6GDC 84 stored. 1301 160
Gaseous Wasts 10 CFR 50, App | _means for maintaining NUREG/CR -3587, - 17.0
Management 10 CFR 52.47(b){1) a subcnucal array. and 4653
System 40 CFR 190 _the degree of IEB 80-10
subcrcality provided GL 85-01, Supp 1
for the most reactive
condibion possible
ogether with the
assumpsons used in
this calcutabon and
|_design loadings to be
withstood
FSAR 10 CFR 201301 Ci912 Nona  [RG 1.206 113 IRG 1.11, RG 1 33, RG |ANSHANS 40 37- [No No Nona {24
10 CFR 20.1302 BTP 115 152.RG 168, 1803 3.2,3.3,34.35,
10 CFR 201406 RG 1.109, RG 1.110,  [ANSVANS 55.4- 3.7, 3.8,
10 CFR 20, App B, Table 2 RG 1.111, 1983 (R1999) 03,94
10 GFR 50 34a RG 1.112, RG 1.140, 114,112,114,
10 CFR 50.36a RG 1.143, RG 4.21 s
10 CFR 50, App. A, GOC 3, RG 8.8, RG 8.10 123,124
(GDC 60, GDC 61, GDC 64 [NUREG-0017, 0133, - 16.0
10 CFR 50, App | 1301 170
|40 CFR 180 NUREG/CR -3587, -
4653
IEB 80-10
GL 89-01, Supp 1
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10 CFR 50, App | tor tha most reactive IEB 79-18, 80-10
10 CFR 52.47(0)(1) conditon possibie GL 80-09, 81.38. 81-39
10 CFR61.55, 10 CFR61.56  [together with the SECY 93-323, 84-198
10 CFR Part 71 assumptions used in 1P 84850, IMC-2504
40 CFR 180 tus calculaton and
49 CFR Pans 171-180 |_design loadings 10 be
wthstood.
FSAR 70 CFR 20.1201,10 CFR Cis.12 None  |RG 1.206 14 [RG 717, RG 121, RG |ANSIANS 40.37- [N/A Na None 3.2, 3.3, 34,35,
20.1202 BTP113  [1.33, 1993 37,38,
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10 CFR 61.55, 10 CFR61.56 GL 80-09, 81.38, 81-39
10 CFR Pant 71 SECY 83.323, 84-198
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Chapter 11 Outline

11 Radioactive Waste Management

11.1 Source Terms

PSAR

DCD

PSAR Section 11.1 describes the sources of radioactivity that are generated
within the core (fission products) and have a potential of leaking into the RCS
and the activation and corrosion products generated within the RCS. In
addition, Section 11.1 also addresses radioactive sources contained within
systems and equipment outside of the RCS that result from either a planned
liquid or gaseous process flow, or leakage, from the RCS, including preliminary
information related to:

- design basis source terms for the primary coolant assuming a design-basis
fuel defect level, including fission, corrosion, and activation products

- design basis source terms for the secondary coolant assuming a design-
basis fuel defect level and design basis primary-to-secondary leakage

- design basis source terms for primary and secondary radioactive gaseous
and liquid effluent releases and effluent monitoring requirements during
routine operations, including anticipated operational occurrences (AOQ)

- expected source terms for primary and secondary coolant, based on industry
experience at operating plants

- expected liquid and gaseous source terms by plant systems

- expected radioactive materials released annually in liquid and gaseous
effluents during routine plant operations, including AOO

- transport or leakage mechanisms including flow rates, radionuclide
partitioning, decontamination factors, and release pathways

- mathematical models and parameters used for developing the design basis
and expected (realistic) source terms and justification for assumptions

- source of each radionuclide, its concentration, and the bases for assumptions
and parameters used

DCD Section 11.1 describes the sources of radioactivity that are generated
within the core (fission products) and have a potential of leaking into the RCS
and the activation and corrosion products generated within the RCS. In
addition, Section 11.1 also addresses radioactive sources contained within
systems and equipment outside of the RCS that result from either a planned
liquid or gaseous process flow, or leakage, from the RCS, including final
source term as described below:

- design basis source terms for the primary coolant assuming a design-basis
fuel defect level, including fission, corrosion, and activation products

- design basis source terms for the secondary coolant assuming a design-
basis fuel defect level and design basis primary-to-secondary leakage
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Chapter 11 Outline

11.1 Source Terms (cont.)

DCD - design basis source terms for primary and secondary radioactive gaseous
(cont.)  and liquid effluent releases and effluent monitoring requirements during

routine operations, including AQO

- expected source terms for primary and secondary coolant, based on industry
experience at operating plants

- expected liquid and gaseous source terms by plant systems

- expected radioactive materials released annually in liquid and gaseous
effluents during routine plant operations, including AOO

- transport or leakage mechanisms including flow rates, radionuclide
partitioning, decontamination factors, and release pathways

- mathematical models and parameters used for developing the design basis
and expected (realistic) source terms and justification for assumptions

- source of each radionuclide, its concentration, and the bases for assumptions
and parameters used

- reference to DCD Chapter 16 (Technical Specifications) for operating limits
on RCS specific activity

FSAR Same contents as mPower standard plant DCD Section 11.1 with updated
information to reflect site-specific information, if needed.
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11.2 Liquid Waste Management System

PSAR PSAR Section 11.2 describes the capabilities of the liquid waste management
system to control, collect, process, handle, store, and dispose of liquid
radioactive waste, including the following preliminary information:

- description of the liquid waste management system (LWMS) design, design
objectives, design criteria, methods of treatment, and associated quality
assurance procedures

- compliance with regulatory requirements including 10 CFR 50, Appendix A
General Design Criteria and a general discussion on RG 1.143

- expected annual quantities of radioactive material released, averaged over the
life of the plant

- principal parameters used in calculating releases of radioactive materials

- compliance of design basis primary and secondary radioactive liquid effluent
releases with effluent concentration limits (ECL) of 10 CFR Part 20, Appendix
B during routine operations, including AOO

- compliance of expected liquid releases with effluent concentration limits and
dose limits in 10 CFR Part 20 and 10 CFR Part 50, Appendix | meeting ALARA
objectives

- show that the proposed systems contain all items of reasonably demonstrated
technology based on a cost-benefit analysis meeting ALARA objectives

- system design capacity relative to design and expected input flows for low and
high total dissolved solids (TDS) inputs

- period of time required to process normal waste fiows

- capabilities to process surge flow rates associated with AOQ, such as from
back-to-back refueling and equipment downtime

- system capability to process wastes in the event of a single major equipment
item failure

- system capability to accept additional wastes during operations that result in
peak waste generation _

- expected tritium concentrations in process streams

- location of process and effluent radiation monitoring systems

- design features to prevent, control, and collect the release of radioactive
materials due to overflows from tanks

- design features to preclude adverse vacuum conditions

- design features to avoid uncontrolled and unmonitored releases

- use of mobile or temporary equipment for storing or processing liquid radwaste
including:

s equipment design features

e interconnections between plant systems and mobile processing

e how the design avoids contamination of nonradioactive systems and
uncontrolled releases of radioactivity to the environment

* requirements for utilizing mobile processing equipment for refueling
outages
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11.2 Liquid Waste Management System (cont.)

PSAR - potential for an operator error or equipment malfunction (single failures) to
(cont.)  result in uncontrolled and unmonitored releases to the environment
- subsystems and components that are shared between reactor modules
- inspection and testing provisions to enable periodic evaluation of system
operability and functional performance
- design features related to reduction of maintenance, equipment down time,
and liquid or gaseous releases to the building atmosphere
- tables showing:
e radwaste system components with design and performance parameters
e parameters, assumptions, and bases used to calculate releases
- figures of process flow diagrams that illustrate methods of operation, seismic
and quality group interfaces

DCD DCD Section 11.2 describes the capabilities of the liquid waste management
system to; control, collect, process, handle, store, and dispose of liquid
radioactive waste, including the following information:

- description of the LWMS design, design objectives, design criteria, methods of
treatment, and associated quality assurance procedures

- compliance with regulatory requirements including 10 CFR 50, Appendix A
General Design Criteria and RG 1.143

- expected annual quantities of radioactive material released, averaged over the
life of the plant

- principal parameters used in calculating releases of radioactive materials

- compliance of design basis primary and secondary radioactive liquid effluent
releases with effluent concentration limits (ECL) of 10 CFR Part 20, Appendix
B during routine operations, including AOO

- compliance of expected liquid releases with effluent concentration limits and
dose limits in 10 CFR Part 20 and 10 CFR Part 50, Appendix | meeting ALARA
abjectives

- show that the proposed systems contain all items of reasonably demonstrated
technology based on a cost-benefit analysis meeting ALARA objectives

- system design capacity relative to design and expected input flows for low and
high TDS inputs

- period of time required to process normal waste flows

- capabilities to process surge flow rates associated with AQOQ, such as from
back-to-back refueling and equipment downtime

- system capability to process wastes in the event of a single major equipment
item failure
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11.2 Liquid Waste Management System (cont.)

DCD - system capability to accept additional wastes during operations that result in
(cont.) peak waste generation
- expected tritium concentrations in process streams
- location of process and effluent radiation monitoring systems
- design features to prevent, control, and collect the release of radioactive
materials due to overflows from tanks
- design features to preclude adverse vacuum conditions
- design features to avoid uncontrolled and unmonitored releases
- use of mobile or temporary equipment for storing or processing liquid radwaste
including:
s equipment design features
¢ interconnections between plant systems and mobile processing
¢ how the design avoids contamination of nonradioactive systems and
uncontrolled releases of radioactivity to the environment
e requirements for utilizing mobile processing equipment for refueling
outages
- potential for an operator error or equipment malfunction (single failures) to
result in uncontrolled and unmonitored releases to the environment
- subsystems and components that are shared between reactor modules
- inspection and testing provisions to enable periodic evaluation of system
operability and functional performance
- design features related to reduction of maintenance, equipment down time,
and liquid or gaseous releases to the building atmosphere
- tables showing:
e radwaste system components with design and performance parameters
s parameters, assumptions, and bases used to caiculate releases
¢ releases by radionuclide for normal operation, AOO, and design basis
effluent concentrations
e comparison of effluent releases to regulatory objectives
- figures of process flow diagrams that illustrate methods of operation, seismic
and quality group interfaces

FSAR Same contents as mPower standard plant DCD Section 11.2 with the following
site-specific updated supplemental information:

- liquid release dilution factors

- expected doses to individuals at or beyond the site boundary

- comparison of effluent releases and doses to the regulatory objectives of 10
CFR 20, CFR Part 50, Appendix I, and 40 CFR 190

- operational procedures for mobile or temporary equipment

- discussion on compliance with RG 1.33 and RG 1.143
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11.3 Gaseous Waste Management System

PSAR PSAR Section 11.3 describes the capabilites of the gaseous waste
management system to; control, collect, process, handle, store, and dispose of
gaseous radioactive waste including the following preliminary information:

- description of the gaseous waste management system (GWMS) design,
design objectives, design criteria, methods of treatment, and associated quality
assurance procedures

- compliance with regulatory requirements including 10 CFR 50, Appendix A
General Design Criteria and a general discussion on RG 1.143

- expected annual quantities of radioactive material (by radionuclide) released,
averaged over the life of the plant

- principal parameters used in calculating releases of radioactive materials in
gaseous effluents

- compliance of design basis primary and secondary radioactive gaseous
effluent releases with effluent concentration limits (ECL) of 10 CFR Part 20,
Appendix B during routine operations, including AOO

- compliance of expected gaseous releases with effluent concentration limits
and dose limits in 10 CFR Part 20 and 10 CFR Part 50, Appendix | meeting
ALARA objectives

- show that the proposed systems contain all items of reasonably demonstrated
technology based on a cost-benefit analysis meeting ALARA objectives

- system design capacity relative to design and expected input flows

- the period of time required to process normal waste flows

- capabilities to process surge waste flow rates associated with AOO

- system capability to process wastes in the event of a single major equipment
item failure

- system capability to accept additional wastes during operations that result in
peak waste generation

- design features to preclude possibility of explosive conditions

- design features to avoid uncontrolled and unmonitored releases

- identification of the types of adsorbent media to be used in the gaseous
radwaste system

- identification of adsorbent media bounding operating conditions (e.g.,
pressure, temperature, humidity, flow rates, residence time)

- location of process and effluent radiation monitoring systems

- identification of release points of gaseous wastes and dilution factors
considered

- information on proposed release points, including; height, temperature, flow,
opening size, and exit velocity

- description of plans for mobile or temporary equipment used for storing or
processing gaseous radwaste

- X/Q dispersion characteristics
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11.3 Gaseous Waste Management System (cont.)

PSAR - potential for an operator error or equipment malfunction (single failures) to
(cont.) result in uncontrolled and unmonitored releases to the environment
- subsystems and components that are shared in multi-unit installations -
inspection and testing provisions to enable periodic evaluation of system
operability and functional performance
- discuss building ventilation systems that are expected to contain radioactive
materials (volumes, filtration, and expected concentrations for normal
operation and AOO
- replenishment of liquid seals if used
- tables showing:
¢ radwaste system components with design and performance parameters
¢ parameters, assumptions, and bases used to calculate releases of
radioactive materials in gaseous effluents
o expected frequency and quantity of steam released
- figures of process flow diagrams that illustrate methods of operation, seismic
and quality group interfaces

DCD DCD Section 11.3 describes the capabilities of the gaseous waste management
system to; control, collect, process, handle, store, and dispose of gaseous
radioactive waste, including the following information:

- description of the gaseous waste management system design, design
objectives, design criteria, methods of treatment, and associated quality
assurance procedures.

- compliance with regulatory requirements including 10 CFR 50 Appendix A
General Design Criteria and RG 1.143

- expected annual quantities of radioactive material (by radionuclide) released,
averaged over the life of the plant

- principal parameters used in calculating releases of radioactive materials

- compliance of design basis primary and secondary radioactive gaseous
effluent releases with effluent concentration limits (ECL) of 10 CFR Part 20,
Appendix B during routine operations, including AOO

- compliance of expected gaseous releases with effluent concentration limits
and dose limits in 10 CFR Part 20 and 10 CFR Part 50, Appendix | meeting
ALARA objectives

- show that the proposed systems contain all items of reasonably demonstrated
technology based on a cost-benefit analysis meeting ALARA objectives

- system design capacity relative to design and expected input flows

- the period of time required to process normal waste flows

- capabilities to process surge waste flow rates associated with AOO
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11.3 Gaseous Waste Management System (cont.)

DCD - system capability to process wastes in the event of a single major equipment
(cont.) item failure
- design features to preclude possibility of explosive conditions
- design features to avoid uncontrolled and unmonitored releases
- system capability to accept additional wastes during operations that result in
peak waste generation
- identification of the types of adsorbent media to be used in the gaseous
radwaste system
- identification of adsorbent media bounding operating conditions (e.g.,
pressure, temperature, humidity, flow rates, residence time)
- location of process and effluent radiation monitoring systems
- identification of release points of gaseous wastes and dilution factors
considered
- for release points, provide the following information:
» height of release (both above grade and relative to adjacent buildings)
¢ inside dimensions of release point exit
o effluent temperature, flow rate, and exit velocity
» size and shape of flow orifices
- description of plans for mobile or temporary equipment used for storing or
processing gaseous radwaste
- generic X/Q dispersion characteristics
- potential for an operator error or equipment malfunction (single failures) to
result in uncontrolled and unmonitored releases to the environment
- subsystems and components that are shared
- inspection and testing provisions to enable periodic evaluation of system
operability and functional performance
- provide information on building ventilation systems that are expected to
contain radioactive materials ( including volumes, filtration, and expected
airborne concentrations for normal operation and AOO
- replenishment of liquid seals if used
- tables showing:
¢ radwaste system components with design and performance parameters
e parameters, assumptions, and bases used to calculate releases of
radioactive materials in gaseous effluents
releases by radionuclide for normal operation, AOO, and design basis
effluent concentrations
comparison of effluent releases to regulatory objectives
o expected frequency and quantity of steam released
- figures of process flow diagrams that illustrate methods of operation, seismic
and quality group interfaces
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11.3 Gaseous Waste Management System (cont.)

FSAR Same contents as mPower standard plant DCD Section 11.3 with the following
site-specific updated supplemental information including:

- release points and site specific X/Q dispersion values

- gaseous release dilution factors

- expected doses to individuals at or beyond the site boundary

- comparison of effluent releases and doses to the regulatory objectives of 10
CFR 20, CFR Part 50, Appendix |, and 40 CFR 190

- discussion on compliance with RG 1.33 and RG 1.143
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11.4 Solid Waste Management System

PSAR PSAR Section 11.4 describes the capabilities of the solid waste management
system to; control, collect, process, handle, package, and temporarily store prior
to shipment wet, dewatered, and dry solid radioactive waste generated including
the following preliminary information:

- description of the solid waste management system (SWMS) design, design
objectives, design criteria, associated quality assurance procedures, and
methods of treatment including treatment and handling methods for different
dry and wet waste types

- compliance with regulatory requirements including 10 CFR 50, Appendix A
General Design Criteria and a general discussion on RG 1.143

- description of the dry solid waste subsystem used for processing dry filter
media, contaminated clothing, equipment, tools, glassware, and miscellaneous
radioactive wastes not amenable to stabilization prior to packaging

- sorting methods and waste volume reduction technologies, such as shredders,
crushers, and compactors

- provisions for storing spent charcoals prior to shipment including proposed
locations and the radiological and physical properties

- provisions for managing and shipping spent charcoal for disposal

- estimates of annual amounts of spent charcoal shipped

- types of waste containers used for storage and disposal

- means to ensure the absence of free liquid in waste containers

- estimates of maximum, expected, and design volumes of solid waste to be
handled and processed

- estimated annual quantities of radioactive material shipped

- description of methods used to control and minimize the spread of radioactive
contamination

- description of how the ALARA provisions of RG 8.8 and RG 8.10 are
implemented in system designs and operation

- description of compliance with occupational dose and exposure limits of 10
CFR 20

- show that the proposed systems contain all items of reasonably demonstrated
technology based on a cost-benefit analysis meeting ALARA objectives

- system capacity, including storage, relative to design and expected inputs

- period of time required to process normal waste volume

- capabilities to process surge volume associated with AOO

- capability to process wastes in the event of a single major equipment item
failure

- capability to accept additional wastes during operations that result in peak
waste generation
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11.4 Solid Waste Management System (cont.)

PSAR - use of mobile or temporary equipment used for storing or processing solid
(cont.) radwaste including:
¢ equipment design features
¢ interconnections between plant systems and mobile processing
» how the design avoids contamination of nonradioactive systems and
uncontrolled releases of radioactivity to the environment
o requirements for utilizing mobile processing equipment for refueling
outages
- potential for an operator error or equipment malfunction (single failures) to
result in uncontrolled and unmonitored releases to the environment
- inspection and testing provisions to enable periodic evaluation of system
operability and functional performance
- description of the method of packaging and equipment to be used
- design features to control, prevent, and collect radioactive solids released due
to tank overflows such as filter sludges and spent resins
- description of provisions for controlling airborne radioactivity due to aerosols
generated during processing (e.g., compaction operation)
- methods of handling and packaging large waste materials and equipment that
have been activated during reactor operation (e.g., core components)
- indicate what waste processing will be contracted out to waste brokers or
specialized facilities
- subsystems and components that are shared
- inspection and testing provisions to enable periodic evaluation of system
operability and functional performance
- tables showing:
e radwaste system components with design and performance parameters
o parameters, assumptions, and bases used to calculate quantities of solid
radioactive materials shipped
e waste storage capacity and shielding provisions
- figures of process flow diagrams that illustrate methods of operation, seismic
and quality group interfaces

DCD DCD Section 11.4 describes the capabilities of the solid waste management
system to; control, collect, process, handle, package, and temporarily store prior
to shipment wet, dewatered, and dry solid radioactive waste generated including
the following information:

- description of the SWMS design, design objectives, design criteria, associated
quality assurance procedures, and methods of treatment including treatment
and handling methods for different dry and wet waste types
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11.4 Solid Waste Management System (cont.)

DCD - compliance with regulatory requirements including 10 CFR 50, Appendix A
(cont.)  General Design Criteria and RG 1.143
- description of the dry solid waste subsystem used for processing dry filter
media, contaminated clothing, equipment, tools, glassware, and miscellaneous
radioactive wastes not amenable to stabilization prior to packaging
- sorting methods and waste volume reduction technologies, such as shredders,
crushers, and compactors
- provisions for storing spent charcoals prior to shipment including proposed
locations and the radiological and physical properties
- provisions for managing and shipping spent charcoal for disposal
- estimates of annual amounts of spent charcoal shipped
- types of waste containers used for storage and disposal
- discuss Process Control Program (PCP) that governs methods and criteria for
dewatering wet radioactive wastes to be shipped for direct burial
- the means to ensure the absence of free liquid in waste containers
- maximum, expected, and design volumes of solid waste to be handled and
processed
- expected annual quantities of radioactive material (by radionuclide) shipped
- description of methods used to control and minimize the spread of radioactive
contamination
- description of how the ALARA provisions of RG 8.8 and RG 8.10 are
implemented in system designs and operation
- description of compliance with occupational dose and exposure limits of 10
CFR 20
- show that the proposed systems contain all items of reasonably demonstrated
technology based on a cost-benefit analysis meeting ALARA objectives
- system capacity, including storage, relative to design and expected inputs
- period of time required to process normal waste volume
- capabilities to process surge volume associated with AOO
- capability to process wastes in the event of a single major equipment item
failure
- capability to accept additional wastes during operations that result in peak
waste generation
- use of mobile or temporary equipment used for storing or processing solid
radwaste including:
o equipment design features
e interconnections between plant systems and mobile processing
¢ how the design avoids contamination of nonradioactive systems and
uncontrolled releases of radioactivity to the environment
e requirements for utilizing mobile processing equipment for refueling
outages
- potential for an operator error or equipment malfunction (single failures) to
result in uncontrolled and unmonitored releases to the environment
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11.4 Solid Waste Management System (cont.)

DCD - inspection and testing provisions to enable periodic evaluation of system
(cont.)  operability and functional performance
- packaging and equipment to be used and their compliance with 10 CFR 71
and 49 CFR 171-180
- design features to control, prevent, and collect radioactive solids released due
to tank overflows such as filter sludges and spent resins
- provisions for controlling airborne radioactivity due to aerosols generated
during processing (e.g., compaction operation)
- methods of handling and packaging large waste materials and equipment that
have been activated during reactor operation (e.g., core components)
- indicate what waste processing will be contracted out to waste brokers or
specialized facilities
- subsystems and components that are shared
- inspection and testing provisions to enable periodic evaluation of system
operability and functional performance
- tables showing:
o radwaste system components with design and performance parameters
e parameters, assumptions, and bases used to calculate quantities of solid
radioactive materials shipped
o waste storage capacity and shielding provisions
- figures of process flow diagrams that illustrate methods of operation, seismic
and quality group interfaces

FSAR Same contents as mPower standard plant DCD Section 11.4 with the following
site-specific updated supplemental information including:

- development of Process Control Program (PCP) that governs methods and
criteria for dewatering wet radioactive wastes to be shipped for direct burial
including process parameters such as settling time, drain time, dewatering
time, pump suction vacuum, and drying time

- development of operational procedures for mobile or temporary equipment

- discussion on compliance with RG 1.33 and RG 1.143
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11.5 Process and Effluent Radiological Monitoring and Sampling Systems

PSAR

DCD

PSAR Section 11.5 describes the radiological monitoring and sampling of
process and effluent streams in order to control releases of radioactive
materials, including the following information:

- description of the process and effluent radiological monitoring instrumentation
systems and sampling systems, including design objectives and design criteria
- system descriptions for process and effluent radiological detectors and
samplers _
- process and effluent streams to be monitored by radiation detection
instrumentation or sampled
- parameters to be determined through monitoring or sampling and analysis
- monitoring requirements for AOO and post-accident conditions and provisions
for emergency power supplies
- discussion on how the guidance of RG 1.21 and Appendix A to SRP Section
11.5 is followed for each location subject to routine sampling
- for each sampling location address the basis for selecting the location,
expected flow composition, planned measurements, and sampling frequency
- tables showing:
¢ liquid process and effluent monitors
e gaseous process and effluent monitors
¢ liquid radiological sample monitoring
e gaseous radiological sample monitoring
- figures showing locations and typical installation schematics for monitors

DCD Section 11.5 describes the radiological monitoring and sampling of
process and effluent streams in order to control releases of radioactive
materials including the following information:

- description of the process and effluent radiological monitoring instrumentation
systems and sampling systems, including design objectives and design criteria

- system descriptions for process and effluent radiological detectors and
samplers

- process and effluent streams to be monitored by radiation detection
instrumentation or sampled

- parameters to be determined through monitoring or sampling and analysis

- monitoring requirements for AOO and post-accident conditions and provisions
for emergency power supplies

- identification of a COL Information Item an applicant to provide a description of
the Offsite Dose Calculation Manual (ODCM), including criteria, scope and
purpose
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11.5 Process and Effluent Radiological Monitoring and Sampling Systems (cont.)

DCD -identification of a COL Information Item an applicant to provide a description of
(cont.) the Radiological Environmental Monitoring Program (REMP), including criteria,
scope and purpose
- process and effluent radiological monitoring instrumentation systems and
sampling systems including design objectives and design criteria
- system descriptions for process and effluent radiological detectors and
samplers
- process and effluent streams to be monitored by radiation detection
instrumentation or sampled
- reference to Chapter 16 (Technical Specifications) for information related to
establishment of a Radioactive Effluent Controls Program
- parameters to be determined through monitoring or sampling and analysis
(e.g., gross beta-gamma concentrations, radionuclide distribution, quantities of
specific radionuclides)
- discussion on how the guidance of RG 1.21 and Appendix A to SRP Section
11.5 is followed for each location subject to routine sampling
- information for each sampling location, including:
¢ basis for selecting the location
¢ expected flow, composition, and concentrations
e quantity to be measured (e.g., gross beta-gamma, radionuclide
concentrations)
¢ sampling frequency, type of sample nozzle or other sample equipment
¢ procedures used to obtain representative samples
e analytical procedure and sensitivity for selected radioanalytical methods
and types of sampling media
- tables showing:
¢ liquid process and effluent monitors
¢ gaseous process and effluent monitors
e liquid radiological sample monitoring
e gaseous radiological sample monitoring
- figures showing locations and typical installation schematics for monitors

FSAR Same contents as mPower standard plant DCD Section 11.5 with the following
site-specific updated supplemental information:

- development of the ODCM, including specific administrative controls and liquid
and gaseous effluent source terms to limit the releases to site-specific
requirements and parameters for radiation instrumentation alarm setpoints

- development of the REMP taking into account local land use and identifying all
potential radiation exposure pathways

- establishment of a Radioactive Effluent Controls Program
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