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

November 10, 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
THIRD REGULATORY FRAMEWORK WORKSHOP

References: 1) TVA letter to NRC dated August 24, 2011, "Clinch River Construction
Permit (CRCP) Project, First Regulatory Framework Workshop"

2) TVA letter to NRC dated October 14, 2011, "Second 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 Chapters 4, 5 (excluding 5.3), 6, Sections 9.4, 9.5.1, and Chapters 10, 15,
and 16

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 30, 2011 public meeting. Please contact Thomas
Spink at (423) 751-7062 if you have questions.

Gordon Arent
General Manager, New Generation Licensing
Nuclear Generation Development and Construction
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Chapter 4 Reactor Clinch River Regulatory Framework Document
NRC Version

Section Submittal Regulatory Requirements Proposed Regulatory Basis for NUREG-08O0 Regulatory Guidance Industry CPA Changes to the Related Sections Key Issues
NumberlTitle Document Exemptions Section Content (SRP) Section (See Note 1) Guidance Information Standard Plant

Beyond RG Design1.70
PSAR None None FIG 1.70 None None Nlone No No 3.9, 4.2, 4.3, 4.4. None

4.1 4.5, 4.6

Summary DCD None None RG 1.206 None None None N/A N/A 3.9, 4.2, 4.3, 4.4, None
4.5 4.6Description FSAR None None RG 1.206 None None None N/A No 3.9, 4-2.4.3, 4.4, None

... . .. ... .. ..... . .. _ _4.5,4.6
PHAR 10 CFR b0.34,

10 CFR 50.46,
10 CFR 50, App. A
GDCs 2,10, 27, and
35;
10 CFR 50, App. K;
10 CFR 100,

None RG 1.70 4.2 RGs 1.4,1.25,1.60,1.77.1.126,1.157, 1.13, 1.195, 1.196

NUREG-0085, NUREG-0303, NUREG-0308, S2,
NUREG-0401, NUREG-0418, NUREG-0609,
NUREG-0630. NUREG/CR-1018, NUREG/CR-1019.
NUREG/CR-1020, NUREG/CR-1380, NUREG/CR-1883
NUREG/CR-6534, NUREG-75/077

Revised SER on Effects of Fuel Rod Bowing, 1977
'Burst Criterion of Zircaloy Fuel Cladding in a LOCA", 1980;
NASH-1236, 1972
SE of WCAP-8720,1979
Evaluation of WCAP-8377, 1975,
Letter to DeYoung, "CEPAN", 1976
Memo, Request for Revised Rod Bowing Topical Reports,
1978

ASME, Section III 2007 w/2008 addenda;
ASTM Standard C776-89, Part 45 1989:
ANL-6548, 1962;
ANS 5.4,1982;
Publication on NSRR/RIA Experiments with High Bumup
PWR Fuels, 1967.
BAW-10087A, Rev. 1,
CENPD-139-A. 1974,
AEC Staff Report on GE Reactor Fuels, 1973,
AEC Staff Report on Exuon PWR Fuels, 1975,
Letter on SE of WCAP-8720, 1979;
Nuclear Science Eng. 20, 1, 1964
Trans. Am. Nud Soc. 15, 186,1972
"Burst Criterion of Zircaloy Fuel Claddings in a LOCA", 1980
Nuclear Technology Vol. 38, pp 246-259. 2002
"The Role of Grain Boundary Fission Gases in High Bum-
Up Fuel Under Reactivity Initiated Accident Conditions",
2000

No NO 3.9,4.3,44,6.3, 10 NRC

communications and
draft regulatory
guidelines need to be
tracked for
applicability

4.2
Fuel System

Design

DCD 10 CFR 50.34 None RG 1.206 4.2 RGs 1.4,1.25,1.60,1.77.1.126.1.157,1.183,1.195, 1.196: ASME. Section 1112007 w/2008 addenda; N/A N/A 3.9, 4.3. 4.4. 6.3, 15 NRC
10 CFR 50.46, ASTM Standard C776-89, Part 45 1989; communications and
10 CFR 50, App. A NUREG-0085, NUREG-0303, NUREG-0308, S2. ANL-6548,1962; draft regulatory
GDCs 2,10, 27, and NUREG-0401, NUREG-0418, NUREG-0600, ANS 5.4,1982; guidelines need to be
35; NUREG-0630, NUREGICR-1018, NUREG/CR-1019, Publication on NSRR/RIA Experiments with High Bumup tracked for
10 CFR 50, App. K; NUREG/CR-1020, NUREG/CR-1380, NUREG/CR-1883 PWR Fuels, 1967, applicability
10 CFR 52.47(b)(1), NUREG/CR-6534, NUREG-75/077 BAW-10087A, Rev. 1,
10 CFR 100 CENPD-139-A, 1974,

Revised SER on Effects of Fuel Rod Bowing, 1977 AEC Staff Report on GE Reactor Fuels, 1973,
"Burst Criterion of Zircaloy Fuel Cladding in a LOCA", 1980; AEC Staff Report on Eunon PWR Fuels. 1975,
WASH-1236, 1972 Letter on SE of WCAP-8720, 1979;
SE of WCAP-8720, 1979 Nuclear Science Eng. 20, 1, 1964
Evaluation of WCAP-8377, 1975. Trans. Am. Nucl Soc. 15. 186, 1972
Cetter to DeYoung. "CEPAN". 1976 "Burst Criterion of Zircaloy Fuel Claddings in a LOCA", 1980
Memo, Request for Revised Rod Bowing Topical Reports, Nuclear Technology Vol. 38, pp 246-259. 2002
1978 "The Role of Grain Boundary Fission Gases in High Bum-

Up Fuel Under Reactivity Initiated Accident Conditions",
2000

FSAR
10 CFR 50.46,
10 CFR 50, App. A
GDCs 2,10, 27, and
35;
10 CFR 50, App. K
10 CFR 100

None RG 1 .206 4.2 ItUS 1.4, 1.25.1.601.7, 1.126, 1.157, 1.183,1.195, 1.196;

NUREG-0085, NUREG-0303, NUREG-0308, S2,
NUREG-0401, NUREG-0418, NUREG-0609,
NUREG-0630, NUREG/CR-1018, NUREG/CR-1019,
NUREG/CR-1020, NUREG/CR-1380, NUREG/CR-1883
NUREG/CR-6534, NUREG-75/077

Revised SER on Effects of Fuel Rod Bowing, 1977
"Burst Criterion of Zircaloy Fuel Cladding in a LOCA", 1980;
WASH-1236. 1972
SE of WCAP-8720, 1979
Evaluation of WCAP-8377. 1975.
Letter to DeYoung, "CEPAN", 1976
Memo, Request for Revised Rod Bowing Topical Reports,
1978

AEME, Section III 2007 w/ 2008 addenda;
ASTM Standard C776-89, Part 45 1989;
ANL-6548, 1962;
ANS 5.4,1982;
Publication on NSRR/RIA Experiments with High Bumup
PWR Fuels, 1967,
BAW-10087A, Run. 1,
CBNPD-139-A, 1974,
AEC Staff Report on GE Reactor Fuels, 1973.
AEC Staff Report on Exxon PWR Fuels, 1975,
Letter on SE of WCAP-8720, 1979;
Nuclear Science Eng. 20, 1, 1964
Trans. Am. Nucl Soc. 15, 186.1972
'Burst Criterion of Zircaloy Fuel Claddings in a LOCA", 198C
Nuclear Technology Vol. 38, pp 246-259, 2002
'The Role of Grain Boundary Fission Gases in High Bum-
Up Fuel Under Reactivity Initiated Accident Conditions",
2000

N/A No 3.9, 4.3,4.4,6.3. 15 NRC
:ommunications and
lraft regulatory
;uidelines need to be
cacked for
3pplicability

Note:

RG reisions are not identified as these will be consistent with the version in effect 6 months ptor to the PSAR submittal.
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Chapter 4 - Reactor Clinch River Regulatory Framework Document
NRC Version

Section Submittal Regulatory Requirements Proposed Regulatory Basis for NUREG-0800 Regulatory Guidance Industry CPA Changes to the Related Sections Key ssues
Number/Title Document Exemptions Section Content (SRP) Section (See Note 1) Guiden. Inforetation Standard Plant

Beyond RG Design

PSAR 10 CFR 50, App. A, None RG 1.70 4.3 FIGS 1.77, 1.126 None No No 4.2, 4.4, 4.6, 5.3, NRC
GDC 10,11,12,13, NUREG-0085 7.1. 7.2, 7.3. 7.4. communications and
20, 25, 26, 27. and 28 BTP 4-1 7.5. 7.6, 9.1. 9.3. draft regulatory

15. 15.4, 15.8 guidelines need to be
tracked for
applicability

DCD 10 CFR 50, App. A, None RG 1.206 4.3 RGs 1.77,1.126 None N/A N/A 4.2, 4.4, 4.6, 5.3, NRC
GDC 10,11, 12,13, NUREG-0085 7.1. 7.2, 7.3, 7.4. communications and

4.3 20, 25, 26, 27, and 28 BTP 4-1 7.5, 7.6, 9.1,9.3, draft regulatory
Nuclear Design 10 CFR 52.47(b)(1) 15, 15.4, 15.8 guidelines need to be

tracked for
applicability

FSAR 10 CFR 50, App. A, None RG 1.206 4.3 RGs 1.77, 1.126 None N/A No 4.2, 4.4. 4.6, 5.3, NRC
GDC 10, 11, 12,13, NUREG-0085 7.1, 7.2, 7.3, 7.4, communications and
20, 25, 26, 27, and 28 BTP 4-1 7.5, 7.6. 9.1, 9.3, draft regulatory

15, 15.4, 15.8 guidelines need to be
tracked for
applicability

PSAR 10 CFR 50 App. A, None RG 1.70 4.4 RGs 1.68,1.133 BAW-10037, 1968; No No 3.9, 4.3, 7.2, 7.5, NRC
GDC 10. 12 NUREG-1449 WCAP.11397-P-A, 1975; 13.2. 13.3, 15.6.18, communications and
10CFR50.34(f)(2)((viii GL 82-28 BAW-10021,1970; 19 draft regulatory

GL 86-09 WCAP-7956, 1973 (also, WCAP-7359-L. WCAP-7838) guidelines need to be
GL 88-17 tracked for
RS-001 applicability

DCD 10 CFR 50 App. A, None RG 1.206 4.4 RGs 1.68,1.133 BAW-10037,1968; N/A N/A 3.9, 4.3, 7.2, 7.5, NRC
4.4 GDC 10,12 NUREG-1449 WCAP-11397-P-A. 1975; 13.2, 13.3, 15.8.18, communications and

Thermal and 10CFR50.34(f)(2)(xviii GL 82-28 SAW-10021.1970; 19 draft regulatory
Hydraulic GL 86-09 WCAP-7956, 1973 (also, WCAP-7359-L, WCAP-7838) guidelines need to be

Design 10 CFR 52.47(b)(1) GL 88-17 bracked for
RS-001 applicability

FSAR 10 CFR 50 App. A, None RG 1.206 4.4 RGs 1.68,1.133 BAW-10037,1968: N/A No 3.9, 4.3, 7.2, 7.5, NRC
GDC 10,12 NUREG-1449 WCAP-11397-P-A, 1975: 13.2,13.3.15.8,18. communications and
1OCFR50.34(f)(2)((viii GL 82-28 BAW-10021,1970; 19 draft regulatory

GL 86-09 WCAP-7956,1973 (also, WCAP-7359-L, WCAP-7838) guidelines need to be
GL 88-17 tracked for
RS-001 applicability

PSAR 10 CFR 50, App. A, None RG 1.70 4.5.1 RGs 1.31, 1.44, 1.84 ASME Code, Section Il, 2007 wI 2008 addenda No No 3.9. 3.13.4.2. 5.2, NRC
GDCs 1,14.26, 4.5.2 NUREG-1823, ASME Code. Section II, 2007 w/ 2008 addenda 5.3, 9.3.12.1 communications and
10 CFR 55a GL 97-01 ASME Code, Section IX, 2007 w/ 2008 addenda draft regulatory

ASME NQA-1-1994, guidelines need to be
ASTM A-262 2010. tracked for
ASTM A-708-1974 applicability

DCD 10 CFR 50, App. A, None RG 1.206 4.5.1 RGs 1.31, 1.44,1.84 ASME Code, Section 11, 2007 .12008 addenda N/A N/A 3.9. 3.13, 4.2, 5.2, NRC
4.5 GDCs 1,14,26 4.5.2 NUREG-1823, ASME Code, Section 1i, 2007 w/ 2008 addenda 5.3, 9.3, 12.1 communications and

Reactor 10 CFR 55a, GL 97-01 ASME Code, Section IX, 2007 w/ 2008 addenda draft regulatory
Matedals 10 CFR 52.47(b)(1), ASME NQA-1-1994, guidelines need to be

ASTM A-262 2010, tracked for
ASTM A-708-1974 applicability

FSAR 10 CFR 50, App. A, None RG 1.206 4.5.1 RGs 1.31, 1.44, 1.84 ASME Code, Section III, 2007 wl 2008 addenda N/A No 3.9, 3.13,4.2, 5.2. NRC
GDCs 1, 14,26 4.5.2 NUREG-1823, ASME Code, Section II, 2007 wI 2008 addenda 5.3. 9.3,12.1 communications and
10 CFR 55a GL 97-01 ASME Code, Section IX, 2007 w/ 2008 addenda draft regulatory

ASME NQA-1-1994, guidelines need to be
ASTM A-262 2010, tracked for
A STM A-708-1974 applicability

Note:

RG revisions are not identified as these will be consistent with the vesnion in effet 6 months prior to the PSAR submittal.
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Chapter 4 - Reactor Clinch River Regulatory Framework Document
NRC Version

Section Submittal Regulatory Requiremnen Proposed Regulatory Basis toW NUREG-0800 Regulatory Guidance Industry CPA Change. to the Related Sections Key issues
Number/Title Document xeentptions Section Content (SRP) Section (See Note 1) Guidance Information Standard Plant

Beyond RG Design

PSAR 10 CFR 50. App. A None RG 1.70 4.6 NUREG-0460 tnPower Technical Report: No No 3.2, 3.3, 3.4, 3.5, NRC
GDC 4, 23, 25, 26, 27, NUEREG-1000 Control Rod Drive Mechanism (CRDM) Design Details and 3.6, 3.7, 3.8, 3.9. communications and
28.29 Development Plan (Rev. 0) 3.10, 3.11. 4.3. 6.3, draft regulatory
10CFR50.62 7.1, 7.2, 7.7, guidelines need to be

Appendix 7-A. 8.3, tracked for

9.3, 9.5,15. 15.4 applicability

DCD 10 CFR 50, App. A None RG 1.206 4.6 NUREG-0460 mPower Technical Report: N/A N/A 3.2. 3.3, 3.4. 3.5, NRC
4.6 GDC 4, 23, 25, 26, 27, NUEREG-1O00 Control Rod Drive Mechanism (CRDM) Design Details and 3.6, 3.7, 3.8, 3.9, communications and

Functional 28,29 Development Plan (Rev. 0) 3.10, 3.11, 4.3, 6.3, draft regulatory
Design of 10 CFR 52.47(b)(1) 7.1, 7.2. 7.7. guidelines need to be

Control Rod 10CFR50.62 Appendix 7-A, 8.3, tracked for
Drive System 9.3, 9.5.15,15.4 applicability

FSAR 10 CFR 50, App. A None RG 1.206 4.6 NUREG-0460 mPower Technical Report: N/A No 3.2. 3.3. 3.4, 3.5, NRC
GDC 4, 23, 25, 26, 27 NUEREG-10O0 Control Rod Drive Mechanism (CRDM) Design Details and 3.6, 3.7, 3.8, 3.9. communications and
28,29 Development Plan (Rev. 0) 3.10. 3.11. 4.3. 6.3. draft regulatory
IOCFR50.62 7.1. 7.2, 7.7, guidelines need to be

Appendix 7-A. 8.3, tracked for
9.3. 9.5,15, 15.4 applicability

Note:
RG revisions are not identified as these will be consistent with the version in effect 6 months prior to the PSAR submittal.

Page 3 of 3
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CLINCH RIVER
REGULATORY FRAMEWORK DOCUMENTS

Chapter 4 Outline

4.0 Reactor

4.1 Summary Description

PSAR PSAR Section 4.1 provides the following information related to a summary
description of the mechanical, nuclear, and thermal and hydraulic designs of
the various reactor components, including the fuel, reactor vessel internals, and
reactivity control systems as follows:

- states the independent and interrelated performance and safety functions
of each component

- refers to PSAR Sections 3.9.4 and 3.9.5 for information on control rod
drive systems and reactor vessel internals

- includes a summary table of the important design and performance
characteristics of the various reactor components

- provides a tabulation of analysis techniques used and load conditions
considered, including computer code names

DCD DCD Section 4.1 provides a summary description of the mechanical, nuclear,
and thermal and hydraulic designs of the various reactor components,
including the fuel, reactor vessel internals, and reactivity control systems as
follows:

- states the independent and interrelated performance and safety functions
of each component

- refers to DCD Sections 3.9.4 and 3.9.5 for information on control rod drive
systems and reactor vessel internals

- includes a summary table of the important design and performance
characteristics of the various reactor components

- provides a tabulation of analysis techniques used and load conditions
considered, including computer code names

FSAR Same contents as mPower standard plant DCD Section 4.1

M000002-SECO-1 1-00006 Page I of 14 Rev. 0



CLINCH RIVER
REGULATORY FRAMEWORK DOCUMENTS

Chapter 4 Outline

4.2 Fuel System Design

PSAR PSAR Section 4.2.1 provides information on the fuel system design bases as
follows:

- explains and substantiates selection of the design bases from the
viewpoint of safety considerations

- describes functional characteristics in terms of desired performance under
stated conditions

- relates systems, components, and materials performance under normal
operating, anticipated transient, and accident conditions

- discusses the following with respect to performance:
cladding
fuel material
fuel rod performance
spacer grid and channel boxes
fuel assembly
reactivity control assembly and burnable poison rods
surveillance program

PSAR Section 4.2.2 provides the following information:
- description of and preliminary design drawings of the fuel rod components,

burnable poison rods, fuel assemblies, and reactivity control assemblies
showing arrangement, dimensions, critical tolerances, sealing and
handling features, methods of support, internal pressurization, fission gas
spaces, burnable poison content, and internals

- discussion of design features that prevent improper orientation or
placement of fuel rods or assemblies within the core

PSAR Section 4.2.3 provides an evaluation of the fuel system design for the
physically feasible combinations of chemical, thermal, irradiation, mechanical,
and hydraulic interaction. This section includes the effects of normal reactor
operations, anticipated operational occurrences (AOO), anticipated transients
without scram (ATWS), and postulated accidents for the following components:

- cladding
- fuel
- fuel rod performance
- spacer grid and channel boxes
- fuel assembly
- reactivity control assembly and burnable poison rods

M000002-SECO-1 1-00006 Page 2 of 14 Rev. 0



CLINCH RIVER
REGULATORY FRAMEWORK DOCUMENTS

Chapter 4 Outline

4.2 Fuel System Design (cont.)

PSAR PSAR Section 4.2.4 provides the testing and inspection plan as follows:
(cont.) - describes the testing and inspections to be performed to verify the design

characteristics of the fuel system components, including clad integrity,
dimensions, fuel enrichment, burnable poison concentration, absorber
composition, and characteristics of the fuel, absorber, and poison pellets

- describes radiographic inspections, destructive tests, fuel assembly
dimensional checks, and the program for inspection of new fuel
assemblies and new control rods to ensure mechanical integrity after
shipment

DCD DCD Section 4.2.1 provides the following information on the fuel system
design bases:

- explains and substantiates selection of the design bases from the
viewpoint of safety considerations

- describes functional characteristics in terms of desired performance under
stated conditions

- relates systems, components, and materials performance under normal
operating, anticipated transient, and accident conditions

- discusses the following with respect to performance:
" cladding
" fuel material
" fuel rod performance
" spacer grid and channel boxes
" fuel assembly
" reactivity control assembly and burnable poison rods
" surveillance program

DCD Section 4.2.2 provides the following information:
- description and advanced design drawings of the fuel rod components,

burnable poison rods, fuel assemblies, and reactivity control assemblies
showing arrangement, dimensions, critical tolerances, sealing and
handling features, methods of support, internal pressurization, fission gas
spaces, burnable poison content, and internals

- discussion of design features that prevent improper orientation or
placement of fuel rods or assemblies within the core

The DCD contains the following fuel system information and the associated
tolerances:

- cladding information including its type and metallurgical state, inside and
outside diameters, and inside roughness

- pellet information including the outside diameter, roughness, density, re-
sintering data, length, and dish dimensions

- burnable poison content
- fuel column length, overall rod length and rod internal void volume

M000002-SECO- 11-00006 Page 3 of 14 Rev. 0



CLINCH RIVER
REGULATORY FRAMEWORK DOCUMENTS

Chapter 4 Outline

4.2 Fuel System Design (cont.)

DCD - fill gas type and pressure
(cont.) - sorbed gas composition and content

- spring and plug dimensions
- fissile enrichment
- equivalent hydraulic diameter
- coolant pressure
- design-specific burnup limit

In addition, the DCD contains the following design drawings:
- fuel assembly cross-section and outline
- fuel rod schematic
- spacer grid cross-section
- guide tube and nozzle joint
- control rod assembly cross-section and outline
- control rod schematic
- burnable poison rod assembly cross-section and outline
- burnable poison rod schematic
- orifice and source assembly outline

DCD Section 4.2.3 provides an evaluation of the fuel system design for the
physically feasible combinations of chemical, thermal, irradiation, mechanical,
and hydraulic interaction. This section includes the effects of normal reactor
operations, AOO, ATWS, and postulated accidents for the following
components:

- cladding
- fuel and fuel rod performance
- spacer grid and channel boxes
- fuel assembly
- reactivity control assembly and burnable poison rods

Additionally, this section describes any prototype testing associated with the
fuel design, as well a discussion of fuel/cladding phenomenological models,
fuel system damage criteria, fuel rod failure and a fuel coolability evaluation.

DCD Section 4.2.4 provides the testing and inspection plan as follows:
- describes testing and inspections to be performed to verify the design

characteristics of the fuel system components, including clad integrity,
dimensions, fuel enrichment, burnable poison concentration, absorber
composition, and characteristics of the fuel, absorber, and poison pellets

- describes radiographic inspections, destructive tests, fuel assembly
dimensional checks, and the program for inspection of new fuel
assemblies and new control rods to ensure mechanical integrity after
shipment

- describes the online fuel rod failure monitoring methods and post-
irradiation surveillance package as well as surveillance of control rods
containing boron carbide (134C)

M000002-SECO- 11-00006 Page 4 of 14 Rev. 0



CLINCH RIVER
REGULATORY FRAMEWORK DOCUMENTS

Chapter 4 Outline

4.2 Fuel System Design (cont.)

FSAR Same contents as mPower standard plant DCD Section 4.2

4.3 Nuclear Design

PSAR PSAR Section 4.3.1 describes the design bases for the nuclear design of the
fuel and reactivity control systems, including nuclear and reactivity control
limits.

PSAR Section 4.3.2 provides a description and discussion of the following
topics:

- nuclear design
- power distribution
- reactivity coefficients
- control requirements
- Control rod patterns and reactivity worths
- criticality of reactor during refueling
- stability
- vessel irradiation

PSAR Section 4.3.3 describes nuclear design analytical methods as follows:
- analytical methods used in the nuclear design, including those for

predicting criticality, reactivity coefficients, and burnup effects
- computer codes used, including the name and type of code, how it is used,

and its validity based on critical experiments or confirmed predictions of
operating plants

- methods of obtaining parameters such as cross sections
- estimates of the accuracy of the analytical methods

PSAR Section 4.3.4 describes nuclear design changes as follows:
- lists any changes in reactor core design features, calculational methods,

data, or information relevant to determining important nuclear design
parameters that depart from prior practice of the reactor designs along
with affected parameters

- discusses details of the nature and effects of the changes in appropriate
subsections

DCD DCD Section 4.3.1 describes the design bases for the nuclear design of the
fuel and reactivity control systems, including nuclear and reactivity control
limits.

M000002-SECO- 11-00006 Page 5 of 14 Rev. 0



CLINCH RIVER
REGULATORY FRAMEWORK DOCUMENTS

Chapter 4 Outline

4.3 Nuclear Design (cont.)

DCD DCD Section 4.3.2 provides a detailed description and discussion of the
(cont.) following topics:

- nuclear design
- power distribution
- reactivity coefficients
- control requirements
- Control Rod patterns and reactivity worths
- criticality of reactor during refueling
- stability
- vessel irradiation

DCD Section 4.3.3 describes nuclear design analytical methods as follows:
- describes the analytical methods used in the nuclear design, including

those for predicting criticality, reactivity coefficients, and burnup effects
- describes computer codes used, including the name and type of code,

how it is used, and its validity based on critical experiments or confirmed
predictions of operating plants

- describes methods of obtaining parameters such as cross sections
- estimates of the accuracy of the analytical methods

DCD Section 4.3.4 describes nuclear design changes as follows:
- lists any changes in reactor core design features, calculational methods,

data, or information relevant to determining important nuclear design
parameters that depart from prior practice of the reactor designs along
with affected parameters.

- discusses details of the nature and effects of the changes in appropriate
subsections

FSAR Same contents as mPower standard plant DCD Section 4.3
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CLINCH RIVER
REGULATORY FRAMEWORK DOCUMENTS

Chapter 4 Outline

4.4 Thermal and Hydraulic Design

PSAR PSAR Section 4.4.1 provides the design bases for the thermal and hydraulic
design of the reactor, including such items as:

- maximum fuel and clad temperatures and cladding-to-fuel gap
characteristics as a function of burnup (at rated power, at design
overpower, and during transients)

- critical heat flux ratio (at rated power, at design overpower, and during
transients)

- flow velocities and distribution control
- coolant and moderator voids
- hydraulic stability
- transient limits
- fuel cladding integrity criteria
- fuel assembly integrity criteria

PSAR Section 4.4.2 provides a description of the thermal and hydraulic
characteristics of the reactor design and includes information in the following
topics:

- summary comparison of thermal hydraulic design parameters with those of
previous designs

- critical heat flux ratios
- linear heat generation rate
- void fraction distribution
- core coolant flow distribution
- core pressure drops and hydraulic loads
- correlation and physical data
- thermal effects of operational transients
- uncertainties in estimates
- flux tilt considerations

PSAR Section 4.4.3 describes the thermal and hydraulic design of the reactor
coolant system and includes information regarding the following:

- plant configuration data
- operating restrictions on pumps
- temperature-power operating map
- load-following characteristics
- thermal and hydraulic characteristics summary table

PSAR Section 4.4.4 provides an evaluation of the thermal and hydraulic design
of the reactor and the reactor coolant system and includes information
regarding the following:

- critical heat flux
- core hydraulics
- influence of power distribution
- core thermal response
- analytical methods

M000002-SECO- 11-00006 Page 7 of 14 Rev. 0



CLINCH RIVER
REGULATORY FRAMEWORK DOCUMENTS

Chapter 4 Outline

4.4 Thermal and Hydraulic Design (cont.)

PSAR PSAR Section 4.4.5 provides the thermal and hydraulic design testing and
(cont.) verification information as follows:

- discusses the testing and verification techniques to be used to ensure
that the planned thermal and hydraulic design characteristics of the core
and the reactor coolant system have been provided and will remain within.
required limits throughout core lifetime

- addresses applicable portions of RG 1.68, "Initial Test Program for Water-
Cooled Reactor Power Plants"

PSAR Section 4.4.6 provides the thermal and hydraulic design instrumentation
requirements as follows:

- discusses the functional requirements for the instrumentation to be
employed in monitoring and measuring those thermal-hydraulic
parameters important to safety

- includes the requirements for in-core instrumentation to confirm predicted
power density distribution and moderator temperature distributions

- describes vibration and loose-parts monitoring equipment to be provided
in the plant

- discusses procedures to be used to detect excessive vibration and the
occurrence of loose parts

DCD DCD Section 4.4.1 provides the design bases for the thermal and hydraulic
design of the reactor, including such items as:

- maximum fuel and clad temperatures and cladding-to-fuel gap
characteristics as a function of burnup (at rated power, at design
overpower, and during transients)

- critical heat flux ratio (at rated power, at design overpower, and during
transients)

- flow velocities and distribution control
- coolant and moderator voids
- hydraulic stability
- transient limits
- fuel cladding integrity criteria
- fuel assembly integrity criteria.

DCD Section 4.4.2 provides a description of the thermal and hydraulic
characteristics of the reactor design, including detailed information on the
following topics:

- summary comparison of thermal-hydraulic design parameters with those
of previous designs

- critical heat flux ratios
- linear heat generation rate
- void fraction distribution
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4.4 Thermal and Hydraulic Design (cont.)

DCD - core coolant flow distribution
(cont.) - core pressure drops and hydraulic loads

- correlation and physical data
- thermal effects of operational transients
- uncertainties in estimates
- flux tilt considerations

DCD Section 4.4.3 describes the thermal and hydraulic design of the reactor
coolant system including detailed information regarding the following:

- plant configuration data
- operating restrictions on pumps
- temperature-power operating map
- load-following characteristics
- thermal and hydraulic characteristics summary table

DCD Section 4.4.4 provides an evaluation of the thermal and hydraulic design
of the reactor and the reactor coolant system and includes detailed information
regarding the following:

- critical heat flux
- core hydraulics
- influence of power distribution
- core thermal response
- analytical methods

DCD Section 4.4.5 provides the thermal and hydraulic design testing and
verification information as follows:

- discusses testing and verification techniques to be used to ensure that the
planned thermal and hydraulic design characteristics of the core and the
reactor coolant system have been provided and will remain within
required limits throughout core lifetime

- addresses applicable portions of RG 1.68, "Initial Test Program for Water-
Cooled Reactor Power Plants"

DCD Section 4.4.6 provides the thermal and hydraulic design instrumentation
requirements as follows:

- discusses the functional requirements for the instrumentation to be
employed in monitoring and measuring those thermal-hydraulic
parameters important to safety

- includes the requirements for in-core instrumentation to confirm predicted
power density distribution and moderator temperature distributions
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4.4 Thermal and Hydraulic Design (cont.)

DCD - describes the vibration and loose-parts monitoring equipment to be
(cont.) provided in the plant

- discusses procedures to be used to detect excessive vibration and the
occurrence of loose parts

FSAR Same contents as mPower standard plant DCD Section 4.4 supplemented by
information on the design limit departure from nuclear boiling ratio (DNBR)
value calculation using the Revised Thermal Design Procedure
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4.5 Reactor Materials

PSAR PSAR Section 4.5.1 provides information related to the control rod drive system
(CRDS) structural materials. The CRDS includes the control rod drive
mechanism (CRDM) and extends to the coupling interface with the reactivity
control (poison) elements in the reactor vessel. It does not include electrical
and hydraulic systems used for actuating the CRDMs.

PSAR Section 4.5.1 provides CRDM information for the topics below:
- materials specifications
- austenitic stainless steel components
- other materials
- cleaning and cleanliness control

PSAR Section 4.5.2 provides information related to materials used for reactor
internals and core support materials and includes information regarding the
topics below:

- materials specifications
- controls on welding
- nondestructive examination of tubular products and fittings
- fabrication and processing of austenitic stainless steel components
- other materials

DCD DCD Section 4.5.1 provides information related to the CRDS structural
materials. The CRDS includes the CRDM and extends to the coupling
interface with the reactivity control elements in the reactor vessel. It does not
include electrical and hydraulic systems used for actuating the CRDMs.

DCD Section 4.5.1 provides the detailed information the topics below:
- materials specifications
- austenitic stainless steel components
- other materials
- cleaning and cleanliness control

DCD Section 4.5.2 provides information related to materials used for reactor
internals and core support materials and includes detailed information
regarding the topics below:

- materials specifications
- controls on welding
- nondestructive examination of tubular products and fittings
- fabrication and processing of austenitic stainless steel components
- other materials

FSAR Same contents as mPower standard plant DCD Section 4.5
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4.6 Functional Design of Reactivity Control Systems

PSAR PSAR Section 4.6.1 provides, directly or through references to other chapters,
information related to the CRDS, including the following drawings and
descriptions:

- the rod drive mechanism drawing
- layout drawings of the control rod drive system
- process flow diagrams
- piping and instrumentation diagrams
- component descriptions and characteristics
- description of the functions of all related ancillary equipment and hydraulic

systems

PSAR Section 4.6.2 provides, directly or through references to other chapters,
an evaluation of the CRDS as follows:

- presents a failure mode and effects analyses (FMEA) of the CRDS in
tabular form with supporting discussion to delineate the logic employed

- the FMEA demonstrates that the CRDS, which for purposes of these
evaluations includes all essential ancillary equipment and hydraulic
systems, can perform the intended safety functions with the loss of any
single active component

- establishes that all essential elements of the CRDS are identified and
provisions made for isolation from nonessential CRDS elements

- establishes that all essential equipment is amply protected from common
mode failures such as failure of moderate- and high-energy lines

PSAR Section 4.6.3 provides, directly or through references to other chapters,
testing and verification of the CRDS as follows:

- presents a functional testing program that includes:
" rod insertion and withdrawal tests
" thermal and fluid dynamic tests simulating postulated operating and

accident conditions
" test verification of the CRDS with imposed single failures, as

appropriate
- presents preoperational and initial startup test programs and includes the

objectives, test methods, and acceptance criteria

PSAR Section 4.6.4 provides, directly or through references to other chapters,
the following combined performance information of the reactivity system:

- figures of plan and elevation layout drawings to provide bases for
establishing that the reactivity control systems when used in single or
multiple redundant modes are not vulnerable to common mode failures

- listing of all the postulated accidents evaluated in Chapter 15 that take
credit for two or more reactivity control systems for preventing or mitigating
each accident

- tabulation of the related reactivity systems
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4.6 Functional Design of Reactivity Control Systems (cont.)

PSAR PSAR Section 4.6.5 provides, directly or through references to other chapters,
(cont.) an evaluation of combined performance as follows:

- presents evaluations of the combined functional performance for
accidents where two or more reactivity systems are used

- failure analyses to demonstrate that the reactivity control systems used
redundantly are not susceptible to common mode failures

- considers failures originating within each reactivity control system and
from plant equipment other than reactivity systems and presents in
tabular form with supporting discussion and logic

DCD DCD Section 4.6.1 provides information related to the CRDS including the
following drawings and descriptions:

- the rod drive mechanism drawing
- layout drawings of the control rod drive system
- process flow diagrams
- piping and instrumentation diagrams
- component descriptions and characteristics
- description of the functions of all related ancillary equipment and hydraulic

systems

DCD Section 4.6.2 provides the evaluation of the CRDS as follows:
- presents an FMEA of the CRDS in tabular form with supporting discussion

to delineate the logic employed
- the FMEA demonstrates that the CRDS, which for purposes of these

evaluations includes all essential ancillary equipment and hydraulic
systems, can perform the intended safety functions with the loss of any
single active component

- establishes that all essential elements of the CRDS are identified and
provisions made for isolation from nonessential CRDS elements

- establishes that all essential equipment is amply protected from common
mode failures such as failure of moderate- and high-energy lines

DCD Section 4.6.3 provides testing and verification of the CRDS as follows:
- presents a functional testing program that includes:

* rod insertion and withdrawal tests
* thermal and fluid dynamic tests simulating postulated operating and

accident conditions
* test verification of the CRDS with imposed single failures, as

appropriate
- presents preoperational and initial startup test programs and includes the

objectives, test methods, and acceptance criteria

M000002-SECO- 11-00006 Page 13 of 14 Rev. 0



CLINCH RIVER
REGULATORY FRAMEWORK DOCUMENTS

Chapter 4 Outline

4.6 Functional Design of Reactivity Control Systems (cont.)

DCD DCD Section 4.6.4 provides the following combined performance information
(cont.) of the reactivity system:

- figures of plan and elevation layout drawings to provide bases for
establishing that the reactivity control systems, when used in single or
multiple redundant modes, are not vulnerable to common mode failures

- listing of all the postulated accidents evaluated in Chapter 15 that take
credit for two or more reactivity control systems for preventing or
mitigating each accident

- tabulation of the related reactivity systems

DCD Section 4.6.5 provides the evaluation of combined performance as
follows:

- presents evaluations of the combined functional performance for
accidents where two or more reactivity systems are used

- failure analyses to demonstrate that the reactivity control systems used
redundantly are not susceptible to common mode failures

- considers failures originating within each reactivity control system and
from plant equipment other than reactivity systems and present in tabular
form with supporting discussion and logic

FSAR Same contents as mPower standard plant DCD Section 4.6
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Chapter S (except Section 5.3) - Reactor Coolant System and Connected Systems Clinch River Regulatory Framework Document
NRC Version

Section Submittal Regulatory Requirements Proposed Regulatory Basis for Section NUREG-0800 (SRP) Regulatory Guidance Industry CPA Information Beyond RG 1.70 Changes to the Related Sections Key Issues
NumberrTitle Document Exemptions Content Section (See Note 1) Guidance Standard Plant

Design

PSAR 10 CFR 50.2(v) No RG 1.70 None N/A N/A N/A No N/A None

5.0 Reactor
Coolant System DCD 10 CFR 50.2(v) No RG 1.206 None N/A N/A N/A N/A N/A None

and Connected
Systems FSAR 10 CFR 50.2(v) No RG 1.206 None N/A N/A N/A No N/A None

PSAR None No RG 1.70 None N/A N/A N/A No N/A None

5.1 Summary DCD None No RG 1-206 None N/A N/A N/A N/A NIA None

Description

FSAR None No FG 1.206 None N/A N/A N/A No N/A None

PSAR See individual subsections for No RG 1.70 None See individual subsections for See individual subsections for N/A No N/A None
specific Regulatory Requirements. specific Regulatory Guidance. specific Industry Guidance.

5.2 DCD See individual subsections for No RG 1.206 None See individual subsections for See individual subsections for N/A N/A N/A None
Rntegdty of the specific Regulatory Requirements. specific Regulatory Guidance. specific Industry Guidance.

Reactor Coolant

Pressure
Boundary FSAR See individual subsections for No RG 1.206 None See individual subsections for See individual subsections for NIA No N/A None

specific Regulatory Requirements. specific Regulatory Guidance. specific Industry Guidance.

PSAR 10 CFR 50 App A, GDC 1 No RG 1.70 5.2.1.1 RGs 1.26, 1.84, 1.147,1.192 ASME Section 111, 2007 w/2008 Per RG 1.26, Table showing compliance with No 3.2, 3.8, 3.9, 3.12. None
10 CFR 50.55a 5.2.1.2 addenda regu/ations of 10CFR 50.55a to include identification 3.13

Note: RG 1.85 referenced in RG ASME B31.1. 2007 of storage tanks that were not addressed in RG 1.70.
1.70 was incorporated into RG RG 1.206 includes the storage tanks.

1.84 and withdrawn in June
2003.

Note: RG 1.193 Rev 3 dated
10/2010 is not referenced in the

SRP. RG 1.193 lists "ASME
5.2.1 Code Cases Not Approved for

Compliance with Use."
Codes and Code

Cases

DCD 10CFR 5OAppA.GDC 1 No RG 1.206 5.2.1.1 RGs 1.26.1.84.1.147,1.192 ASME Section 1ll, 2007 w/2008 N/A N/A 3.2, 3.8, 3.9. 3.12, None
10 CFR 50.55a 5.2.1.2 addenda 3.13, 14.3
10 CFR52.47(b)(1) ASME B31.1. 2007

0SAR 10CFR 50App A. GDC 1 No RG 1.206 5.2.1.1 RGs 1.26,1.84.1.147.1.192 ASME Section Ill. 2007 w/2008 ýN/A No 3.2, 3.8, 3.9, 3.12. None
10 CFR 50.55a 5.2.1.2 addenda 3.13

ASME B31.1. 2007

Note:
RG revisnons are not identified as theor will be consistent with the versions in effect 6 months prior to the PSAR suhieittal.
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Chapter 5 (except Section 5.3) - Reactor Coolant System and Connected Systems Clinch River Regulatory Framework Document
NRC Version

Section Subminal Regulatory Requirements Proposed Regulatory Rasis for Section NUREG-0800 (SRP) Regulatory Guidance Industry CPA Information Beyond oG 1.70 Changes to the Related Sections Key Issues
NumberrTitle Document Exemptions Content Section (See Note 1) Guidance Standard Plant

Design

PSAR 10 CFR 50 App A, GDC 1, 15,30, No AG 1.70 5.2.2 AG 1.26, RG 1.29, RG 1.84. ASME Section II, III, and Xl, AG 1.206, Section 5.2.2.1. requests a description of No 3.2,139,3.10,3.11, None
and 31 BTP 5-2 GL 82-16, 83-02, 96-03, 90-06. 2007 ./2008 addenda. compliance with GDC 15 as it relates to not 3.12, 5.2, 5.3, 5.4.
10 CFR 50 App G TMI AP 11.D.1, and I1.D.33. ASME Section III § NB-7000, exceeding the RCPB design conditions during any 6.3, 7.6, 14.2, 16.0,
10 CFR 50.34(t)(2)(x), and (xi). NUREG 0737,1430 thru 1434 as 2007 w 2008 addenda condition of normal operation or AGO, as well as 17.5
10 CFR 50.55a applicable ANSI/ANS 51.1 GDC 31 as it relates to designing the RCPS with

RIS 2004-04 sufficient margin to ensure that it behaves in a
nonbrittle manner and minimizes the probability of
rapidly propagating fracture.

AG 1.206, Section 2.2.2 includes: "Applicants should
describe the design of overpressure protection
during low-temperature operations, including the
capability to relieve pressure during all overpressure

events during startup and shutdown conditions at low
temperatures. Applicants should provide the

analysis, identity events that can be prevented by
intedocks or locking-out power, and describe how the
system is enabled (with alarms, indications, and
power sources) to demonstrate how overpressure
protection is achieved. Discuss whether any credit is

taken for active components to mitigate an

overpressure event.
5.2.2 RG 1.206, section 5.2.2.10 includes: "Applicants

Overpressure should describe specific testing of the low-
protection temperature overpressure protection system

DCD 10 CFR 50 App A, GDC 1,15,30, No 1.206 5.2.2 RG 1.26. AG 1.29, AG 1.84. ASME Section 11, Ill, and XI, N/A N/A 3.2, 3.9, 3.10, 3.11. None
and 31 BTP 5-2 GL 82-16, 83-02, 96-03, 90-06. 2007 w 2008 addenda. 3.12, 5.2. 5.3, 5.4,
10 CFR 50 App G TMI AP 1l.D.1, and II.D.33. ASME Section III § N8-7000, 6.3, 7.6, 14.2,14.3.
10 CFR 50.34(l)(2)(x), and (Ai). NUREG 0737,1430 thru 1434 as 2007 w 2008 addenda 16.0, 17.5
10 CFR 50.55a applicable ANSI)ANS 51.1
10 CFR52.47(b)(1) RIS 2004-04

FSAR 10 CFR 50 App A, GDC 1. 15. 30. No 1.206 5.2.2 RG 1.26, RG 1.29, RG 1.84. ASME Section II, Ill, and XI. NIA No 3.2, 3.9, 3.10, 3.11, None
and 31 BTP 5-2 GL 82-16, 83-02, 96-03, 90-06. 2007 w/ 2008 addenda. 3.12, 5.2, 5.3, 5.4,
10 CFR 50 App G TMI AP ll.D.1, and I1.D.33. ASME Section III § NB-7000, 6.3, 7.6, 14.2, 16.0,
10 CFR 50.34(f)(2)(x), and (xi). NUREG 0737,1430 thru 1434 as 2007 w/ 2008 addenda 17.5
10 CFR50.55a applicable ANSI/ANS 51.1

RIS 2004-04

Note:

RG revisions are not identified as these ill be consistent with the versions in effect 6 months prior to the PSAR submittal.
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Chapter s (except Section 5.3) - Reactor Coolant System and Connected Systems Clinch River Regulatory Framework Document
NRC Version

Section Submittal Regulatory Requirements Proposed Regulatory Basis for Section NUREG-08OO (SRP) Regulatory Guidance Industry CPA Information Beyond RG 1.70 Changes to the Related Sectios Key Issues
NuorbeelTitle Document Exemptions Content Section (See Note 1) Guidance Standard Plant

Design

PSAR CFR50AppA,GDC 1,4,14,30, No RG 1.70 5.2.3 RGS 1.31, 1.34, 1.36,1.37,1.43, ASME Section II, III NB-2000, Yes, RG 1.206 places emphasis on the austenitic No 3.9. 3.13, 5.2, 5.3, Compatibility of materials
31 1.44.1.50, 1.71.1.84 and IX, 2007 wl 2008 addenda stainless Steel with sensitized microstnacture being 5.4, 9.3, 17 with reactor coolant.
10 CFR 50 App B Criteria XIII GL 97-01 ASME Section III Appendix G - susceptible to (Intergranular stress corrosion General corrosion and
10 CFR 50 App G NUREG 1823 2007 w! 2008 addenda cracking (IGSCC). stress corrosion cracking
10 CFR 50.55a. NRC Order EA-03-009 ASTM A262, 2010 (SCC) induced by

EPRI Reports, PWR Primary For compatibility with Reactor Coolant. RG 1.206 impurities in the reactor
and Secondary Water Chemistry requires discussion of methods to control water coolant can cause
Guidelines chemistry to inidcate whether the coolant chemistry failures of the reactor

will be maintained at a level comparable to the coolant pressure
guidlines in the latest version of the EPRI report boundary.
"PWR Water Chemistry Guidelines." The use of nickel-

chromium-iron alloys in

Under the control of welding of ferritic materials, RG the RCPB of PWR
1.206 has added requirement for applicants to requires attention due to
describe controls to limit the occurranco of underclad SCC of certain nickel-
cracking in lowatloy steel components clad with chromium-iron alloys.
stainless steel.

RG 1.206 provides additional guidance in Section
5.2.3.5 "Prevention of Primary Water Stress-
Corrosion Cracking for Nickel-Base Alloys" and

5.2-3 Section 5.2.3.6 "Threaded Fasteners"

Reactor CoolantRessure CoThe authors of the PSAR sections should consider
Pressure
Boundary addressing additional guidance contained in RG

Materials DCD CFR 50 App A, GDC 1,4,14,30, No RG 1.206 5.2.3 RGS 1.31,1.34, 1.36,1.37,1.43, ASME Section I1, ill NB-2000, N/A N/A 3.9, 3.13. 5.2, 5.3, Compatibility of materials
31 1.44, 1.50,1.71, 1.84 and IX. 2007 w/2008 addenda 5.4, 9.3, 13.4,14.3, with reactor coolant.
10 CFR 50 App B Criteria XIII GL 97-01 ASME Section III Appendix G - 17 General corrosion and
10 CFR 50 App G NUREG 1823 2007 w/ 2008 addenda stress corrosion cracking
10 CFR 50.55a, NRC Order EA-03-009 ASTM A262. 2010 (SCC) induced by
10 CFR 52.47(b)(1) IMC-2504 EPRI Reports, PWR Primary impurities in the reactor

and Secondary Water Chemistry coolant can cause
Guidelines failures of the reactor

coolant pressure
boundary.

FSAR CFR 50AppAGDC 1,4,14,30, No RG 1.206 5.2.3 IRGS 1.31,1.34, 1.36,1.37,1.43, ASME Section It, Ill NB-2000, N/A No 3.9, 3.13,5.2, 5.3, The use of nickel-
31 1.44,1.50,1.71, 1.84 and IX, 2007 w/2008 addenda 5.4, 9.3, 13.4,17 chromium-iron alloys in
10 CFR 50 App B Criteria XIII GL 97-01 ASME Section III Appendix G - the RCPB of PWR
10 CFR 50 App G NUREG 1823 2007 w 2008 addenda requires attention due to
10 CFR 50.55a, NRC Order EA-03-009 ASTM A262, 2010 SCC of certain nickel-

EPRI Reports, PWR Primary chromium-iron alloys.

and Secondary Water Chemistry
Guidelines

Note:

RG revisions are not identified as these will be consistent with the versions in effect 6 months prior to the PSAR submittal.
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NRC Version

Sectlon Submittal Regulatory Requirements Proposed Regulatory asis for Section NUREG-08g0 (SRP) Regulatory Guidance Industry CPA Information Beyond RG 1.70 Changes to the Related Sections Key ssues
Number/Title Document Exemptions Content Section (See Note 1) Guidance Standard Plant

Design

PSAR CFR 50 App A, GDC 32 No RG 1.70 5.2.4 RGs 1.147 and 1.150 ASME Section III, and XI - RG 1.206 contains a complete re-write and updating No 3.2, 3.13, 5.2, 5.3, RG 1.206 contains a
10 CFR 50.55a, GL 88-05 IWA- 1000. 4000: of section 5.2.4. "Inservice Inspection and Testing 5.4, 6.6 complete re-nrite and

IWA & IWB - 2000, 3000, 5000; Program." updating of section 5.2.4,

Appendix VII and VIl to Division "Inservioe Inspection and
1. 2007 w 2008 addenda Testing Program." The

authors of the PSAR
sections consider
addressing additional

guidance contained in

RG 1.206

5.2.4
Inservice DCD 10 CFR 50 App A, GDC 32, No RG 1.206 5.2.4 RGs 1.147 and 1.150 ASME Section III, and XI - N/A N/A 3.2, 3.13, 5.2, 5.3, N/A

Inspection and 10 CFR 50.55a, GL 88-05 IWA- 1000, 4000; 5.4. 6.6. 13.4, 14.3
Testing of the 10 CFR 52.47(b)(1) IMC-2504 IWA & /WB - 2000, 3000. 5000;

Reactor Coolant SECY-05-0197 Appendix VII and VIl/ to Division
Pressure 1. 2007 w/ 2008 addenda
Boundary

FSAR 10CFR5OAppA.GDC32. No RG 1.206 5.2.4 RGs 1.147 and 1.150 ASME Section II/ and XI - N/A No 3.2. 3.13, 5.2, 5.3, N/A
10 CFR 50.55a. GL 88-05 IWA- 1000, 4000; 5.4, 6.6, 13.4

IWA & IWB - 2000, 3000, 5000;

Appendix VII and Vit/ to Division
1. 2007 w 2008 addenda

Note:

RG revisions are not Identified as these will be consistent with the versions in effect 6 months prior to the PSAR submittal.
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Chapter 5 (except Section 5.3) • Reactor Coolant System and Connected Systems Clinch River Regulatory Framework Document
NRC Version

Section Submittal Regulatory Requirements Proposed Regulatory Basis W Section NSUREG-O8i (SRP) Regulatory Guidance Industy CPA Information Beyond RG 1.70 Changes to the Related Sections Key Issues
Number/Title DOcument Exemptions Content Section (S.n NOse 1) Guidance Standard Plant

Design
PSAR 10 CFR 50 App A, GDC 2,30 No RG 1.70 5.2.5 RGs 1.29 and 1.45 None RG 1.206, section 5.2.5, requests information No 3.2, 3.9, 3.10, 3.11, The authors of the PSAR

beyond that requested in RG 1.70, including 6.2. 6.6, 7.5, 8.3, 16, sections should consider

compliance with RG 1.29, "Seismic Design 17 addressing additional
Classification," and GDC 2 for RCPB leakage guidance contained in
detection and responses after an earthquake: RG 1.206
describing floor drain system to demonstrate the
leakage will be collected in sump or tank: and

5.2.5 describing primary coolant radioactivity concentration
Reactor Coolant assumption utilized to analyze the sensitivity of the

Pressure leak detection systems.
Boundary
Leakage DCD 10 CFR 50 App A, GDC 2,30 No RIG 1.206 5.2.5 RGs 1.29 and 1.45 None N/A N/A 3.2,3.9,3.10,3.11, N/A
Detection 10 CFR 52.47(b)(1) 6.2, 6.6, 7.5, 8.3,

14.3, 16, 17

FSAR 10 CFR 50 App A, GDC 2,30 No FIG 1.206 5.2.5 RGs 1.29 and 1.45 None N/A No 3.2, 3.9, 3.10, 3.11, N/A
6.2, 6.6, 7.5, 8.3.16,
17

PSAR See individual subsections for No RG 1.70 5.4 See individual subsections for See individual subsections for None No 3.5, 3.7, 3.9, 3.10, None
specific Regulatory Requirements. specific Regulatory Guidance. specific Industry Guidance. 3.12, 5.2, 5.4, 6.1.

6.3, 6.6, 7.2, 7.3,
7.4, 7.5, 9.2, 10.3,
10.4, 14.3, 15.0,
15.1, 15.2. 15.3.
15.6

DCD See individual subsections for No FcG 1.206 5.4 See individual subsections for See individual subsections for N/A N/A 3.5, 3.7, 3.9. 3.10, None
Reactor Coolant specific Regulatory Requirements. specific Regulatory specific Industry Guidance. 3.12, 5.2, 5.4, 6.1,

System requirements. 9.3, 6.6, 7.2, 7.3,Component and 7.4. 7.5, 9.2, 10.3,
Subsystem 10.4, 14.3, 15.0,

Design 15.1, 15.2, 15.3,
15.6

FSAR See individual subsections for No RG 1.206 5.4 See individual subsections for See individual subsections for N/A No 3.5, 3.7, 3.9, 3.10, None
specific Regulatory Requirements. specific Regulatory Guidance. specific Industry Guidance. 3.12, 5.2, 5.4, 6.1,

6.3. 6.6, 7.2, 7.3,
7.4. 7.5, 9.2, 10.3,
10.4, 14.3,15.0,
15.1, 15.2,15.3,
15.6

Note:

RG renisions are not identified as these will be consistent with the versions in effect 6 months prior to the PSAR submittal.

MCODO02-RFD-110-0013

Pate Sof 12

Rey. 0



Chapter 5 (except Section 5.3) - Reactor Coolant System and Connected Systems Clinch River Regulatory Framework Document
NRC Version

Suction utIrbmittet Regulatory Requirements Proposed Regulatory Resie tnr Section NUREG-0SiSRP, Regulatory Oxidant, Industry CPA Infonmation Beyond R. 1.ft Changes to the Related Sections Key Issues
NumbterTitle DoCument Exemptions Content Section (See Note 1) Guidance Standard Plant

iOssign

lOAR 10 LI-Ct •01 App A, 'S L 1, 4
10 CFR 50, 50.55a

Note: SRP does not have
separate Section 5.4.1 but it is
included within SRP Section 5.4
as item 1

NO RG 1.70 5.4 RG 1.14 AOMt Oection Ill, an0 XI, 2007
w/ 2008 addenda.

None

Note: Section 5.4.1.1 regarding RCP Flywheel
Integrity does not apply for mPower Reactor.

No 3.5, 3.9, 3.10, 5.2,
7.2, 7.3, 7.4, 7.5,
9.2, 15.3

Note: B&W mPower
reactor does not have
RCP flywheel therefore
this section should
address why section
5.4.1.1 "Pump Flywheel
Integrity" is not
applicable.

Resolution to AP 1000
open item Ol-SRP4.5.1-
CiBI-01 states that
Section 4.5.1 will include
more information about
the specific use of RG
1.44 for the AP1000
CRDMs.

5.4.1
Reactor Coolant

Pumps

DCD 10 CFR 50 App A, GDC 1, 4 No RG 1.206 5.4 RG 1.14 ASME Section III, and Xl, 2007 N/A N/A 3.5, 3.9, 3.10. 5.2, Note: B&W mPower
10 CFR 50 50.55a IMC-2504 w. 2008 addenda. 7.2. 7.3, 7.4, 7.5, reactor does not have
10 CFR 52.47(b)(1) 9.2,14.3,15.3 RCP flywheel therefore

this section should
Note: SRP does not have address why section
separate Section 5.4.1 but it is 5.4.1.1 "Pump Flywheel
included within SRP Section 5.4 Integrity" is not
as item 1 applicable.

Resolution to AP 1000
open item OI-SRP4.5.1-
CIB1-01 states that
Section 4.5.1 will include
more information about

the specific use of RG

1.44 for the AP1000
CRDMs.

10AR CR 50U SSAppA,GUC1,410 CFR 50. 50.55a
NO " 1. 206 5.4 FI 1.14 kOME Section III, and XI. 2007

N/2008 addenda.
NO 3.5, 3.9, 3.10, 5.2,

7.2, 7.3, 7.4, 7.5,
12, 15.3

Note: SRP does not have
separate Section 5.4.1 but it is
included within SRP Section 5.4
as item 1

Note: B&W mower
reactor does not have
RCP flywheel therefore
section 5.4.1.1 "Pump
Flywheel Integrity" should
not be discussed.

Response to AP 1000
open item 0I-SRP4.5.1-
CIBI-01 agrees to
provide more information
n Section states that
Section 4.5.1 will include
more information about
the
spedfic use of RG 1.44
for the AP1000 CRDMs.

Note:

RG revisions are not identified as thew will be consistent with the versions in effect 6 months prior to the PSAR submittal.
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Chapter 5 (except Section 5.3) - Reactor Coolant System and Connected Systems Clinch River Regulatory Framework Document
NRC Version

Section Submittal Regulatory Requirements Proposed Regulatory Iasl for Section NUREG-0800 (SRP) Regulatory Guidance Industry CPA Information Beyond RG 1.70 Changes to the Related Sections Key Issues
Numberf/itle Document Exemptions Content Section (See Note 1) Guidance Standard Plant

Design

PSAR CFR 50 App A, GDC 1, 4,14,15. No RG 1.70 5.4 RGs 1.31.1.34, 1.36, 1.37, 1.43, NEI 97-06 RG 1.206 Section 5.4.2.2. require Steam Generator No 3.2, 3.9, 3.13, 5.2, None
30,31,32 5.4.2.1 1.44, 1.50.1.65, 1.71, 1.84, ASME Section II. Ill, IX. 2007 wl Program to describe provisions in the design of the 5.4, 6.6, 9.3, 10.3,
10 CFR 50 App B 5.4.2.2 1.121 2008 addenda pdmary and secondary side of SG that permit 10.4, 13.4, 15.0.
10 CFR 50 App G ERTP 5-1, 5.3 NUREGs 0313. 1430, 1431, implementation of a steam generator tube integnty 15.1, 16, 17.5
10 CFR 50.36 1432 program. It includes the content specified under
10 CFR 50.55a section 5.4.2.2 Steam Generator Inservico
10 CFR 50.65 Inspection and adds "the reporting to be adopted

into the TS (including the limiting conditions for

operation (LCO), surveillance requirements, and
pdmary-to-secondary leakage limits). They should
discuss the extent to which any potential conflicts
(i.e. differences) exist between the TS and Article
IWB-2000 of section XI of the ASME Code (refer to
10 CFR 50.55a(b)(2)(iii)." The authors of the PSAR

sections should consider addressing additional
5.4.2 guidance contained in RG 1.206

Steam
Generators OCD CFR 50 App A, GDC 1, 4,14,15. No I-G 1.206 5.4 RGs 1.31,1.34,1.36, 1.37, 1.43, NEI 97-06 N/A N/A 3.2, 3.9. 3.13, 5.2, None

30,31 5.4.2.1 1.44, 1.50, 1.65, 1.71, 1.84, ASME Section II, Ill. IX, 2007 w/ 5.4, 6.6. 9.3, 10.3.
10 CFR 50 App B 5.4.2.2 1.121 2008 addenda 10.4. 13.4, 14.3.
10 CFR 50 App G OTP 5-1, 5.3 NUREGs 0313, 1430, 1431, 15.0, 15.1, 16. 17.5
10 CFR 50.36 1432
10 CFR 50.55a IMC-2504
10 CFR 50.65 SECY-05-0197
10 CFR 52.47(b)(1)

FSAR CFR50AppA,GDC 1,4,14,15, No RG 1.206 5.4 RGs 1.31, 1.34,1.36, 1.37,1.43, NEI 97-06 N/A No 3.2.3.9. 3.13, 5.2, None
30,31 5.4.2.1 1.44,1-S0.1.65, 1.71. 1.84. ASME Section II, Ill IX. 2007 w/ 5.4, 6.6. 9.3, 10.3.
10 CFR 50 App B 5.4.2.2 1.121 2008 addenda 10.4, 13.4,15.0.
10 CFR 50 App G 9TP 5-1, 5.3 NUREGs 0313,1430, 1431, 15.1. 16, 17.5
10 CFR 50.36 1432
10 CFR 50.55a
10 CFR 50.65

PSAR 10 CFR 50 App A, GDC 1, 2.4, No RG 1.70 5.4 RGs 1.26 ASME Section I1. III, IX, and XI, None No 3.9, 3.10, 3.12. 5.2, None
10, 14,15, 30, and 31 GL 89-10 2007 w 2008 addenda. 5.4, 6.1, 6.3. 6.6.
10 CFR 50.2 10.3
10 CFR 50.55a(c)(1)
10 CFR 50.55a(c)(2)

DCD 10 CFR 50 App A. GDC 1.2,4. No RG 1.206 5.4 RGs 1126 ASME Section II. I1. IX. and XI. N/A N/A 3.9,3.10,3.12, 5.2, None
10, 14, 15. 30. and 31 GL 89-10 2007 w/ 2008 addenda. 5.4, 6.1, 6.3, 6.6,

5.4.3 10 CFR 50.2 10.3. 14.3
Reactor Coolant 10 CFR 50.55a(c)(1)
System Piping 10 CFR 50.55a(c)(2)

and Valves 10 CFR 52.47(b)(1)

PSAR 1CFR 0 App A, GDC 1, 2,4, No RG 1.206 5.4 RGs 1.26 ASMOSection II, Ill, IXandXI, N/A No 3.9, 3.10. 3.12.5.2, None
10.14,15, 30. and 31 GL 89-10 2007 w/ 2008 addenda. 5.4, 6.1, 6.3. 6.6.
10 CFR 50.2 10.3
10 CFR 50.55a(c)(1)
10 CFR 50.55a(c)(2)

Noto:

RG revisions are not identified as these will be consistent with the versions in effect 6 months prior to the PSAR submittal.
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Chapter 5 (except Section 5.3) - Reactor Coolant System and Connected Systems Clinch River Regulatory Framework Document
NRC Version

Section Sub,,ital Regulatory Requirements Proposed Regulatory Basis for Section NUREG-0800 (SRP) Regulatory Guidance Industry CPA Information Beyond RG 1.70 Changes to the Related Sections Key Issues
Number/Title Document PExemptions Content " Section (See Note 1) Guidance Standard Plant

Design

PSAR N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

5.4.4
Main Steam Line DCD N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Flom Restrictions
(Not Applicable

for mPower
Reactor) FSAR N/A N/A N/A N/A N/A N/A N/A N/A N/A None

PSAR 10 CFR 50.36 No RG 1.70 5.4 NUREG 0737 ASME Section III. and XI, 2007 N/A No 3.9, 5.2, 15.6 Pressurizer needs to be
10 CFR 50.46 w/ 2008 addenda, addressed in Section
10 CFR 50.34 (f)(2)(xiii) 5.4.5

DCD 10 CFR 50.36 No RG 1.206 5.4 NUREG 0737 ASME Section III, and XI, 2007 N/A N/A 3.9, 5.2, 14.3, 15.6 Pressurizer needs to be

5.4.5 10 CFR 50.46 w/ 2008 addenda. addressed in Section
Pressurizer 10 CFR 50.34 (f)(2)(xiii) 5.4.5

10 CFR 52.47(b)(1)

FSAR 10 CFR 50.36 No RIG 1.206 5.4 NUREG 0737 ASME Section 111, and XI, 2007 N/A No 3.9, 5.2, 15.6 Pressurizer needs to be
10 CFR 50.46 W/ 2008 addenda. addressed in Section
10 CFR 50.34 (1)(2)(xiii) 5.4.5

PSAR 10CFR50.46 No None Note: ADS Valves None ASME Section III, and XI. 2007 None N/A 3.2, 3.9, 3.10, 5.2, N/A
is added by m/ 2008 addenda. 5.4, 6.1, 6.3, 6.6.

Note: Automatic Engineering. It is 7.3,10.3,14.2.15.6
Depressurization System not addressed in
(ADS) Valves added by SRP as such

Engineering. It is not
addressed in RG 1.206 as
such

DCD 10CFR50.46 No None Note: ADS Valves None ASME Section IlI, and XI, 2007 N/A N/A 3.2, 3.9, 3.10. 5.2. N/A
10 CFR 52.47(b)(1) is added by w/ 2008 addenda. 5.4, 6.1. 6.3, 6.6,

5.4.6 Note: Automatic Engineering. It is 7.3,10.3, 14.2, 14.3,
Automatic Depressurizaton System not addressed in 15.6

Depressurization (ADS) Valves added by SRP as such

System Valves Engineering. It is not
addressed in RG 1.206 as
such

FSAR 10CFR50.46 No None Note: ADS Valves None ASME Section III. and XI, 2007 N/A N/A 3.2, 3.9, 3.10, 5.2, N/A
is added by w/ 2008 addenda. 5.4,6.1, 6.3, 6.6.

Note: Automatic Engineering. It is 7.3, 10.3,14.2,15.6
Depressurization System not addressed in
(ADS) Valves added by SRP as such

Engineering. It is not
addressed in RG 1.206 as
such

Note:
RG revisions are not identified as these will be consistent with the versions in effect 6 months pror to the PSAR submittal.
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Chapter 5 (except Section 5.3) - Reactor Coolant System and Connected Systems Clinch River Regulatory Framework Document
NRC Version

Section Submittal Regulatory Requirements Proposed Regulatory asis for Section NUREG-0800 (SRP) Regulatory Guidance Industry CPA Information Beyond RG 1.70 Changes to the Related Sections Key ssues
NumberiTitae Document Eemptions Content Section (See Note 1) Guidance Standard Plant

Design

PSAR 10 CFR 50 App A, GDC 1, 2, 4,5, No NG 1.70 5.4.7 RGs 1.26,1.29, 1.55, & 1.82 ASME Section I11, and Xl, 2007 RG 1.206 requires applicants to discuss design No 3.2, 3.4, 3.5, 3.6, The functions performed
14. 19, 29, 33. 34, 35, 60,61 BTP 5-4 NUREG 0737 Task Action Plan w/2008 addenda. bases with respect to GDC 2,4,5,19, and 34 whereas 3.7, 3.8, 3.9, 3.10, onder RHR and CVCS
10 CFR 50.34(f)(2)(xxvi) Item IIl.D.1.1. FG 1.70 specifies only GDC 5. 3.11, 3.12, 4.3, 5.2. are addressed under
10 CFR 50.63 NUREG 927, RG 1.206 requires design bases discussion of RHR 6.1, 6.2, 6.3, 6.6, RCIP system unique to

GLs 88-17 and 89-04 system for shutdown and midloop operations, 6.8, 7.1, 7.4, 7.6, "nPower reactor design.
Bulletins 80-05. 86-01 and 88-04 prevention of an interfacing system LOCA, RHR 8.1. 8.2, 9.2, 11.2,
ISG-019 (post GL 2008-01) system relief valves for low-temperature 11.3, 11.4. 12.1,
SECY-77-439 overpressure protection, and an evaluation in 12.2, 12.3. 12.4,

accordance with the process of RTNSS to determine 12.5, 15.6, 16. 17
necessary regulatory oversight.

DCD 10CFR50AppAGDCC1,2,4,5, No RG 1.206 5.4.7 RFGs1.26, 1.29, 1.55, &1.82 ASMEESectionllandXI, 2007 N/A NIA 3.2, 3.4, 3.5, 3.6, The functions performed
14, 19, 29, 33, 34, 35,60, 61 BTP 5-4 NUREG 0737 Task Action Plan w/ 2008 addenda. 3.7, 3.8, 3.9, 3.10, under RHR and CVCS

5.4.7 10 CFR 50.34(f)(2)(xxvi) Item II1.D.1.1. 3.11, 3.12,4.3. 5.2. are addressed under
Reactor Coolant 10 CFR 50.63 NUREG 927, 6.1, 6.2, 6.3, 6.6, RCIP system unique to

Inventory and 10 CFR 52.47(b)(1) GLs 88-17 and 89-04 6.8, 7.1, 7.4. 7.6, 11Power reactor design.
Purification Bulletins 80-05, 86-01 and 88-04 8.1, 8.2, 9.2, 11.2,

System (RCIPS) ISG-019 (post GL 2008-01) 11.3, 11.4, 12.1,
SECY-77-439 12.2, 12.3, 12.4,

12.5, 14.3, 15.6, 16,

17

FSAR 10CFR5OAppA.GDC1,2,4,5, No RG 1.206 5.4.7 RGs1.26,1.29,1.55. &1.82 ASMESection Il, andXI, 2007 N/A No 3.2,3.4,3.5,3.6. The functions performed
14, 19, 29, 33,34, 35, 60, 61 BTP 5-4 NUREG 0737 Task Action Plan wl 2008 addenda. 3.7, 3.8, 3.9, 3.10, under RHR and CVCS
10 CFR 50.34(f)(2)(oovi) Item IIl.D.1.1. 3.11, 3.12, 4.3. 5.2. are addressed under
10 CFR 50.63 NUREG 927, 6.1, 6.2, 6.3, 6.6. RCIP system unique to

GLs 88-17 and 89-04 6.8. 7.1, 7.4, 7.6, mPower reactor design.
Buloetins 80-05, 86-01 and 88-04 8.1, 8.2, 9.2,11.2,
ISG-019 (post GL 2008-01) 11.3, 11.4, 12.1,
SECY-77-439 12.2, 12.3, 12.4,

12.5, 15.6, 16,17

5.4.8 PSAR N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Reactor Water

Cleanup System DCD N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
(Not Applicable

for mPower
Reactor) FSAR N/A N/A N/A N/A N/A N/A N/A N/A N/A None

Note'

RG revisions are not identified as these will be consistent with the cersions in effect 6 months prior to the PSAR submittal.
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Chapter 5 (except Section 5.3) / Reactor Coolant Scstem and Connected Systems Clinch River Regulatory Framework Document
N RC Version

Section Submittal Regulatory Requirements Proposed Regulatory asistfrSection NUREG-0800 (SRP) Regulatory Guidance Industry CPA Information Beyond RG 1.70 Changes to the Related Sections Key Issues
NumberiTitte Document Exemptions Content Section (See Note 1) Guidance Standard Plant

Design

PSAR 10 CFR 50 App A, GDC 15 No RG 1.70 5.4 None. ASME Section Ill, and Xl, There is no discussion of RCS Pressure Relief N/A 3.9. 3.10, 5.2, 6.1, N/A
10 CFR 50.34(f)(2)(xi), BTP-5.2 Appendix G. 2007 w/ 2008 Devices in RG 1.70 6.6. 10.3,15.6
10 CFR 50.34(1t(2)(x) addenda.
10 CFR 52.47(b)(1) Appendix I of OM Code, 2004 w/

2005 addenda

DCD 10 CFR 50 App A, GDC 15 No RG 1.206 5.4 None. ASME Section III, and XI, N/A N/A 3.9, 3.10, 5.2, 6.1, N/A
5.4.9 10 CFR 50.34(f)(2)(xi), BTP-5.2 Appendix G, 2007 w/ 2008 6.6. 10.3,14.3. 15.6

Reactor Coolant 10 CFR 50.34(f)(2)(x) addenda.
System Pressure Appendix I of CM Code, 2004 w/

Relief Devices 2005 addenda

FSAR 10 CFR 50 App A, GDC 15 No :G 1.206 5.4 None. ASME Section III, and XI, N/A N/A 3.9. 3.10, 5.2, 6.1, None
10 CFR 50.34(f)(2)(xi). BTP-5.2 Appendix G, 2007 w 2008 6.6. 10.3,15.6
10 CFR 50.34(f)(2)(x) addenda.

Appendix I of OM Code. 2004 w/

2005 addenda

PSAR 10 CFR 50 App A. GDC 1.2.4 No RG 1.70 5.4 RGs 1.124 and 1.130 ASME Section III Subsection Yes N/A 3.9 N/A
10 CFR 50.55a NF, 2007 w/ 2008 addenda.

AISC N690-06

ACI 349-06/349R

5.4.10 DCD 10 CFR 50 App A, GDC 1.2,4 No RG 1.206 5.4 RGs 1.124 and 1.130 ASME Section III Subsection N/A N/A 3.9,14.3 N/A
Reactor Coolant 10 CFR 50.55a NF. 2007 w/ 2008 addenda.

System 10 CFR 52.47(b)(1) AISC N690-06
Component ACI 349-06/349R

Supports
FSAR 10 CFR 50 App A, GDC 1, 2,4 No RG 1.206 5.4 RGs 1.124 and 1.130 ASME Section III Subsection NIA N/A 3.9 None

10 CFR 50.55a NF, 2007 .12008 addenda.
A/SC N690-06
ACI 349-06/349R

PSAR 10 CFR 50 App A, GDC 2,4 No RG 1.70 5.4.11 RG 1.29 ASME Section III Subsection No No 3.2. 3.9. 5.2. 6.6, None
NF, 2007 w/2008 addenda 9.5. 16.17

5.4.11
Pressurizer DCD 10 CFR 50 App A, GDC 2. 4 No RG 1.206 5.4.11 RG 1.29 ASME Section III Subsection N/A N/A 3.2. 3.9. 5.2. 6.6, None

Relief Discharge 10 CFR 52.47(b)(1) NF, 2007 w/ 2008 addenda 9.5. 14.3,16,17
System FSAR 10 CFR 50 App A, GDC 2, 4 No RG 1.206 5.4.11 RG 1.29 ASME Section III Subsection N/A No 3.2. 3.9. 5.2. 6.6, None

NF, 2007 w 2008 addenda 9.5, 16.17

Note:

RG revisions are not identified as these will be consistent with the versions in effect 6 months prior to the PSAR submittal.
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Chapter 5 (except Section 5.3) - Reactor Coolant System and Connected Systems Clinch River Regulatory Framework Document
NRC Version

Section Submittal Regulatory Requirements Proposed Regulatory sale for Section NUREG-0800 (SRP) Regulatory Guidance Industry CPA Information Beyond RG 1.70 Changes to the elated Sections Key Issues
NumborlTitle Document Exemptions Content Section (Set Note 1) Guidance Standard Plant

Design

PSAR 10 CFR 50 App A, GDC 1, 14.17, No PG 1.206 5.4.12 RGs 1.92. 1.100 IEEE 323-2003 (R2008), 344 - Reactor Coolant System High Point Vent is not No 3.2, 3.3, 3.5, 3.7, Need to address RCS
19, 30, 32,34, 36. NUREG 0737 2004 (R2009), 382-2006 addressed under Section 5.4 of RG 1.70 3.8, 3.9, 3.10, 3.11, High Vent per RG 1.206
10 CFR 50.34, ASME Section III, XI Subsection 6.2, 6.6, 7.1, 8.1,
10 CFR 50.44, IWV, 2007 w 2008 addenda 14.2. 16, 17. 18. 19
10 CFR 50.46a,
10 CFR 50.46b,
10 CFR 50.49,
10 CFR 50.55a

DCD 10 CFR 50 App A. GDC 1.14,17, No RG 1.206 5.4.12 RGs 1.92, 1.100 IEEE 323-2003 (R2008), 344 - N/A N/A 3.2, 3.3, 3.5. 3.7, Need to address RCS
19.30,32,34,36. NUREG 0737 2004 (R2009), 382-2006 3.8, 3.9, 3.10, 3.11, High Vent per PG 1.206
10 CFR 50.34, ASME Section III, XI Subsection 6.2, 6.6, 7.1, 8.1,

5.4.12 10 CFR 50.44, IWV, 2007 w/ 2008 addenda 14.2, 14.3, 16, 17.
Reactor Coolant 10 CFR 50.46a, 18, 19

System High 10 CFR 50.46b,
Point Vents 10 CFR 50.49.

10 CFR 50.55a,
10 CFR 52.47(b)(1)

FSAR 10 CFR 50 App A, GDC 1, 14,17, No PG 1.206 5.4.12 PGs 1.92, 1.100 IEEE 323-2003 (R2008), 344 - N/A No 3.2. 3.3, 3.5, 3.7, Need to address RCS
19.30,32,34,36. NUREG 0737 2004 (R2009), 382-2006 3.8. 3.9, 3.10. 3.11, High Vent per RG 1.206
10 CFR 50.34, ASME Section 1i1. XI Subsection 6.2, 6.6, 7.1. 8.1,
10 CFR 50.44, IWV, 2007 w/ 2008 addenda 14.2, 16, 17, 18, 19
10 CFR 50.46a,
10 CFR 50.46b,
10 CFR 50.49,
10 CFR 50.55a

PSAR 10 CFR 50 App A, GDC 26, 36, 37 No None None PGs 1.26 and 1.29 ASME Section Ill. and Xl, 2007 Yes No 3.9, 5.2, 6.3, 15.0 None
10 CFR 50.55a w/ 2008 addenda.
10 CFR 50.62 Note: Emergency Bora/Jon Note: Emergency

Tank is added by Bora/on Tank is

Engineedng. It is not added by
addressed in PG 1.70 as Engineering. It is
such not addressed in

SRP as such

DCD 10 CFR 50 App A, GDC 26, 36, 37 No None Note: Emergency PGs 1.26 and 1.29 ASME Section III, and XI, 2007 N/A N/A 3.9, 5.2. 6.3, 14.3. None
10 CFR 50.55a Borabon Tank is w/ 2008 addenda. 15.0

5.4.13 10 CFR 50.62 Note: Emergency Borei/on added by

Emergency 10 CFR 52.47(b)(1) Tank is added by Engineedng. It is

Boration Tank Engineering. It is not not addressed in
addressed in RG 1.206 as SRP as such
such

FSAR 10 CFR 50 App A, GDC 26,36,37 No None Note: Emergency FIGs 1.26 and 1.29 ASME Section II, and XI. 2007 N/A No 3.9, 5.2, 6.3, 15.0 None
10 CFR 50.55a Boration Tank is wl 2008 addenda.
10 CFR 50.62 Note: Emergency Boration added by

Tank is added by Engineering. It is
Engineedng. It is not not addressed in

addressed in PG 1.206 as SRP as such
such

Note:

RG revisions are not identified as there will be consistent with the versions in effect 6 months prior to the PSAR subminal.
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Chapter s (except Section 5.3) - Reactor Coolant System and Connected Systems Clinch River Regulatory Framework Document
NRC Version

Sectian Submittal Regulatory Requirements Proposed Regulatory Basis for Section NUREG-0800 (SRP) Regulatory Guidance Industry CPA Information Beyond RG 1t70 Changes to the Ratated Sections Key Issues
NumbereTItle Document Exemptions Content Section (See Note 1) Guidance Standard Plant

Design

PSAR 10 CFR 50 App A, GDC 36, 37 No None None RGs 1.26 and 1.29 ASME Section 111, and Xl, 2007 Yes No 3.9, 5.2, 6.3 None
10 CFR 50.55a w/ 2008 addenda.

Note: Emergency Note: Emergency

Condensers are added by Condensers are
Engineering. They are not added by
addressed in RG 1.70 as Engineering. They
such am not addressed

in SRP as such

DCD 10 CFR 50 App A. GDC 36,37 No None None FIGs 1.26 and 1.29 ASME Section III, and XI, 2007 N/A NIA 3.9, 5.2, 6.3. 14.3 None

10 CFR 50.55a w/ 2008 addenda.
10 CFR 52.47(b)(1) Note: Emergency Note: Emergency

Condensers are added by Condensers are
Engineering. They are not added by

Emergency addressed in EG 1.206 as Engineering. They
Condensers such are not addressed

in SRP as such

FSAR 10 CFR 50 App A, GDC 36, 37 No None None RGs 1.26 and 1.29 ASME Section III, and XI, 2007 N/A No 3.9. 5.2, 6.3 None
10 CFR 50.55a w/ 2008 addenda.

Note: Emergency Note: Emergency

Condensers are added by Condensers are
Engineering. They are not added by

addressed in FG 1.206 as Engineering. They
such are not addressed

in SRP as such

Note:

no revixions are not Identified as these will be consistent with the cersions in effect 5 months prior to the PSAR submittal.
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CLINCH RIVER
REGULATORY FRAMEWORK DOCUMENTS

Chapter 5 Outline (except Section 5.3)

5.0 Reactor Coolant System and Connected Systems

PSAR PSAR Section 5.0 provides information regarding the reactor coolant system
(RCS) and systems connected to it. Special consideration is given to the RCS
and pressure-containing appendages out to and including isolation valving. This
grouping of components is defined as the Reactor Coolant Pressure Boundary
(RCPB).

This section includes evaluations, together with the necessary supporting
material, showing that RCS is adequate to accomplish its intended objective
and to maintain its integrity under conditions imposed by all foreseeable reactor
behaviors, including both normal and accident conditions. This section
references evaluations included in other chapters that have a bearing on the
RCS.

DCD DCD Section 5.0 provides information regarding the RCS and systems connected
to it. Special consideration is given to the RCS and pressure-containing
appendages out to and including isolation valving. This grouping of components
is defined as the Reactor Coolant Pressure Boundary (RCPB).

This section includes evaluations, together with the necessary supporting
material, showing that RCS is adequate to accomplish its intended objective and
to maintain its integrity under conditions imposed by all foreseeable reactor
behaviors, including both normal and accident conditions. This section references
evaluations included in other chapters that have a bearing on the RCS.

FSAR Same contents as mPower standard plant DCD Section 5.0

M000002-SECO-1 1-00008 Page 1 of 28 Rev. 0



CLINCH RIVER
REGULATORY FRAMEWORK DOCUMENTS

Chapter 5 Outline (except Section 5.3)

5.1 Summary Description

PSAR PSAR Section 5.1 provides a description of the RCS and its various
components, indicating the independent and interrelated performance and
safety related functions of each component and including a tabulation of
important design and performance characteristics.

The B&W mPower reactor is a small modular, pressurized water reactor
(PWR). It uses an integral reactor design in which the core, steam generator
(SG), pressurizer, and the control rod drive mechanisms (CRDMs) are
contained in a single pressure vessel; there is no external loop piping as in a
standard PWR. The pressure vessel is divided into two sections, an upper
vessel and a lower vessel, connected by a flanged joint. The lower vessel
contains the CRDMs, control rods, and the core. The upper vessel contains the
steam generator (SG), pressurizer, and the reactor coolant pumps (RCPs),
where the pump hydraulics are internal and the motor is external to the vessel.

The RCS interfaces primarily with the reactor coolant inventory and purification
system (RCIPS) and emergency core cooling system (ECCS) and to a lesser
extent, gaseous radwaste and pressurized hydrogen and nitrogen supply
systems during plant startup and shutdown. Hydrogen is monitored
continuously during power operations as part of the chemistry control program
and is injected into the RCIPS makeup lines.

The RCPB includes all pressure-retaining components such as pressure
vessels, piping, pumps, and valves, which are part of the RCS, or connected to
the RCS and include the outermost containment isolation valve in piping that
penetrates containment and the RCS safety valve (SV).

PSAR Section 5.1 includes the following diagrams and drawings:
- schematic flow diagrams of the RCS showing the major components,

principal pressures, temperatures, flow rates, and coolant volume under
normal, steady-state full power operating conditions

- piping and instrumentation diagram of the RCS showing interfaces with
connected systems, points of separation between the RCS (heat
transport) and the secondary (heat removal) system, isolation valves
between the RCPB, other systems, and basic instrumentation logic

- elevation drawings showing principal dimensions of the RCS in relation to
the supporting or surrounding concrete structures from which a measure
of the protection afforded by the arrangement and the safety
considerations incorporated in the layout can be gained

DCD DCD Section 5.1 provides description of the reactor coolant system and its
various components, indicating the independent and interrelated performance
and safety related functions of each component and including a tabulation of
important design and performance characteristics.
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Chapter 5 Outline (except Section 5.3)

5.1 Summary Description (cont.)

DCD
(cont.) DCD Section 5.1 also includes the following diagrams and drawings:

- schematic flow diagrams of the RCS showing the major components,
principal pressures, temperatures, flow rates, and coolant volume under
normal, steady-state full power operating conditions

- piping and instrumentation diagram of the RCS showing interfaces with
connected systems, points of separation between the RCS (heat
transport) and the secondary (heat removal) system, isolation valves
between the RCPB, other systems, and basic instrumentation logic.

- elevation drawings showing principal dimensions of the RCS in relation to
the supporting or surrounding concrete structures from which a measure
of the protection afforded by the arrangement and the safety
considerations incorporated in the layout can be gained

FSAR Same contents as mPower standard plant DCD Section 5.1
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Chapter 5 Outline (except Section 5.3)

5.2 Integrity of the Reactor Coolant Pressure Boundary

PSAR PSAR Section 5.2 discusses measures employed to provide and maintain the
integrity of the RCPB.

DCD DCD Section 5.2 discusses measures employed to provide and maintain the
integrity of the RCPB.

FSAR Same contents as mPower standard plant DCD Section 5.2

5.2.1 Compliance with Codes and Code Cases

PSAR PSAR Section 5.2.1 provides the following information:

Compliance with 10 CFR 50.55a

- table showing compliance with the regulations of 10 CFR 50.55a, "Codes
and Standards," including identification of pressure vessel components,
piping, pumps, valves, and storage tanks

- applicable component code, code edition and addenda, when required, of
each Class 1 component within the RCPB as defined in Section III, are
identified by reference to the table of structures, systems, and components
(SSCs) in Section 3.2

- proposed alternatives and their justifications are provided for those cases
where conformances to 10 CFR 50.55a have resulted in hardships or
unusual difficulties

Compliance with Applicable Code Cases

- PSAR Section 5.2.1 provides a list ASME Code Cases that will be applied
to components within the RCPB including identification of each component
for which a Code Case has been applied by Code Case number, revision,
and title

- assurance is provided for any Code Case related to Section III, Division 1
that is not listed in RG 1.84, to show that their use will result in as
acceptable a level of quality and safety for the component, as would be
achieved by following the Code Cases that the NRC staff has endorsed in
RG 1.84
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Chapter 5 Outline (except Section 5.3)

5.2 Integrity of the Reactor Coolant Pressure Boundary (cont.)

5.2.1 Compliance with Codes and Code Cases (cont.)

DCD DCD Section 5.2.1 provides the following information:

Compliance with 10 CFR 50.55a

- table showing compliance with the regulations of 10 CFR 50.55a, "Codes
and Standards," including identification of pressure vessel components,
piping, pumps, valves, and storage tanks

- applicable component code, code edition and addenda, when required, of
each Class 1 component within the RCPB as defined in Section III, are
identified by reference to the table of structures, systems, and components
(SSCs) in Section 3.2

- proposed alternatives and their justifications are provided for those cases
where conformances to 10 CFR 50.55a have resulted in hardships or
unusual difficulties

Compliance with Applicable Code Cases

- DCD Section 5.2.1 provides a list ASME Code Cases that will be applied
to components within the RCPB, including identification of each
component for which a Code Case has been applied by Code Case
number, revision, and title

- assurance is provided for any Code Case related to Section III, Division 1
that is not listed in RG 1.84, to show that their use will result in as
acceptable a level of quality and safety for the component, as would be
achieved by following the code cases that the NRC staff has endorsed in
RG 1.84

FSAR Same contents as mPower standard plant DCD Section 5.2.1
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Chapter 5 Outline (except Section 5.3)

5.2 Integrity of the Reactor Coolant Pressure Boundary (cont.)

5.2.2 Overpressure Protection

PSAR PSAR Section 5.2.2 provides evaluation of the systems that protect the RCPB
and the secondary side of the steam generators from overpressure. These
systems include all pressure relieving devices (safety and relief valves) for the
RCS, primary side of auxiliary or emergency systems connected to RCS, any
blowdown or heat dissipation systems connected to the discharge of these
pressure-relieving devices, and secondary side of steam generators.

PSAR Section 5.2.2 also includes the following information:

- design bases on which the functional design of the overpressure
protection system is established. It addresses overpressure protection for
the RCPB during reactor power operation and low-temperature operation

- overpressure protection complies with 10 CFR 50 Appendix A GDC 15 as
it relates to not exceeding the RCPB conditions during any condition of
normal operation or anticipated operational occurrences (AOO), and 10
CFR 50 Appendix A GDC 31 as it relates to designing the RCPB with
sufficient margin to ensure that it behaves in a nonbrittle manner and
minimizes their probability of rapidly propagating fracture

- an evaluation of the functional design of the over pressurization protection
system

- justification of all assumptions used in the analysis including:
" plant initial conditions and system parameters
" systems and equipments that are assumed to operate are listed and

their performance characteristics are described
" studies that show the sensitivities of the system's performance to

variations in these conditions, parameters, and performance
- preliminary piping and instrumentation diagrams for the overpressure

protection system showing number and location of all components,
including valves, piping, tanks, instrumentation and controls, and
connections and interfaces with other systems

- description of the equipment and components of the overpressure
protection system, including:
" schematic drawings of the safety and relief valves and discussion of

how the valves operate
" identification of significant design parameters such as the design, throat

area, capacity, and set points of the valves, and the diameter, length,
and the routing of piping

" list of the design parameters (e.g., pressure and temperature) for each
component

" the number and type of operating cycles for which each component is
designed

" specification of the environmental conditions (e.g., temperature and
humidity) for which the components are designed
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Chapter 5 Outline (except Section 5.3)

5.2 Integrity of the Reactor Coolant Pressure Boundary (cont.)

5.2.2 Overpressure Protection (cont.)

PSAR - description of the design and installation details of the mounting of the
(cont.) pressure-relief devices within the RCPB and the secondary side of steam

generators
- the design bases for the assumed loads (i.e., thrust, bending, and torsion)

imposed on the valves, nozzles, and connected piping in the event all
valves discharge

- description of how these loads can be accommodated
- listing of these loads and resulting stresses
- identification of the applicable codes and classification applied to the

system
- identification of the material specifications for each component
- identification of all process instrumentation
- description of the system
- identification of the tests and inspections to be performed

" before operation and during startup that demonstrate the functional
performance

" an inservice surveillance to ensure continued reliability
- description of specific testing of the low-temperature overpressure

protection system, particularly operability testing, exclusive of relief valves,
before each shutdown

- description of the design of overpressure protection during low-
temperature operations, including the capability to relieve pressure during
all overpressure events during startup and shutdown conditions at low
temperatures, particularly during water-solid conditions

- an analysis that demonstrates how overpressure protection is achieved,
assuming any single active component failure

- identification of all overpressure events
- identification of the events that are avoided by preventive interlocks or

locking-out power
- description of how the overpressure protection system is enabled, the

alarms and indications associated with the system, and the power source
for the system

- discussion on whether any credit is taken for active components to
mitigate an overpressure event and the additional analysis performed that
considers inadvertent system initiation or actuation

- discussion on how the low-pressure interlocks will not interfere with the
operations of this system when this system uses pressure relief from a
low-pressure system
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Chapter 5 Outline (except Section 5.3)

5.2 Integrity of the Reactor Coolant Pressure Boundary (cont.)

5.2.2 Overpressure Protection (cont.)

DCD DCD Section 5.2.2 provides evaluation of the systems that protect the RCPB and
the secondary side of the steam generators from overpressure. These systems
include all pressure relieving devices (safety and relief valves) for the RCS,
primary side of auxiliary or emergency systems connected to RCS, any
blowdown or heat dissipation systems connected to the discharge of these
pressure-relieving devices, and secondary side of steam generators.

DCD Section 5.2.2 also includes the following information:
- design bases on which the functional design of the overpressure protection

system is established. It addresses overpressure protection for the RCPB
during reactor power operation and low-temperature operation

- overpressure protection complies with 10 CFR 50 Appendix A GDC 15 as
it relates to not exceeding the RCPB conditions during any condition of
normal operation or anticipated operational occurrences (AOO), and 10
CFR 50 Appendix A GDC 31 as it relates to designing the RCPB with
sufficient margin to ensure that it behaves in a nonbrittle manner and
minimizes their probability of rapidly propagating fracture

- an evaluation of the functional design of the over pressurization protection
system

- justification of all assumptions used in the analysis including:
" plant initial conditions and system parameters
" systems and equipments that are assumed to operate are listed and

their performance characteristics are described
" studies that show the sensitivities of the system's performance to

variations in these conditions, parameters, and performance
- piping and instrumentation diagrams for the overpressure protection

system showing number and location of all components, including valves,
piping, tanks, instrumentation and controls, and connections and interfaces
with other systems

- description of the equipment components of the overpressure protection
system, including:
" schematic drawings of the safety and relief valves and
" discussion of how the valves operate
" identification of significant design parameters such as the design, throat

area, capacity, and set points of the valves, and the diameter, length,
and the routing of piping

" list of the design parameters (e.g., pressure and temperature) for each
component

" the number and type of operating cycles for which each component is
designed

" specification of the environmental conditions (e.g., temperature and
humidity) for which the components are designed
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Chapter 5 Outline (except Section 5.3)

5.2 Integrity of the Reactor Coolant Pressure Boundary (cont.)

5.2.2 Overpressure Protection (cont.)

DCD - description of the design and installation details of the mounting of the
(cont.) pressure-relief devices within the RCPB and the secondary side of steam

generators
- the design bases for the assumed loads (i.e., thrust, bending, and torsion)

imposed on the valves, nozzles, and connected piping in the event all
valves discharge

- description of how these loads can be accommodated
- listing of these loads and resulting stresses
- identification of the applicable codes and classification applied to the

system
- identification of the material specifications for each component
- identification of all process instrumentation
- description of the system
- identification of the tests and inspections to be performed

" before operation and during startup that demonstrate the functional
performance

" an inservice surveillance to ensure continued reliability
- description of specific testing of the low-temperature overpressure

protection system, particularly operability testing, exclusive of relief
valves, before each shutdown

- description of the design of overpressure protection during low-
temperature operations, including the capability to relieve pressure during
all overpressure events during startup and shutdown conditions at low
temperatures, particularly during water-solid conditions

- an analysis that demonstrates how overpressure protection is achieved,
assuming any single active component failure

- identification of all overpressure events
- identification of the events that are avoided by preventive interlocks or

locking-out power
- description of how the overpressure protection system is enabled, the

alarms and indications associated with the system, and the power source
for the system

- discussion on whether any credit is taken for active components to
mitigate an overpressure event and the additional analysis performed that
considers inadvertent system initiation or actuation

- discussion on how the low-pressure interlocks will not interfere with the
operations of this system when this system uses pressure relief from a
low-pressure system

FSAR Same contents as mPower standard plant DCD Section 5.2.2
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Chapter 5 Outline (except Section 5.3)

5.2 Integrity of the Reactor Coolant Pressure Boundary (cont.)

5.2.3 Reactor Coolant Pressure Boundary Materials

PSAR PSAR Section 5.2.3 provides the following information:

Material Specifications

- material specification for each component in the RCPB including welding
materials

- references to other sections for non RCPB materials
- references to other sections for inspection requirements

Compatibility with Reactor Coolant

- reactor coolant water chemistry specifications and brief description of
chemical control system/process

- discussion on the use of sensitized austenitic stainless steels
- discussion on any non-metallic materials exposed to reactor coolant in the

RCS
- information on the types of insulation used on the RCPB, the effects of

accidental leakage and/or the design features to mitigate such effects

Fabrication and Processing of Ferritic Materials

- general information on the fracture toughness requirements and reference to
other sections discussing fracture toughness of reactor vessel materials

- information on anticipated welding processes and parameters including
cladding and on welder qualification

- reference to other sections for the degree of conformance to RGs 1.31,
1.34, 1.43, 1.50, 1.71

- discussion on non-destructive examination of ferritic steel tubular products
of the RCPB if any and reference other sections for testing and inspection of
major components

Fabrication and Processing of Austenitic Stainless Steel

- discussion on stress corrosion cracking (SCC) concerns with austenitic
stainless steels and the features of the design that mitigate SCC including
cleaning and contamination control, heat treatment requirements, cold work
requirements and water chemistry

- information on conformance to RGs 1.37 and 1.44 or reference other
sections providing such information

- discussion on how RG 1.31 is met including control of welding and material
testing to provide required delta ferrite range(s)

- information on welder qualification
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Chapter 5 Outline (except Section 5.3)

5.2 Integrity of the Reactor Coolant Pressure Boundary (cont.)

5.2.3 Reactor Coolant Pressure Boundary Materials (cont.)

PSAR - discussion on non-destructive examination of austenitic stainless steel
tubular products of the RCPB if any and reference other sections for
testing and inspection of major components

- information on the resistance to primary water stress corrosion cracking
(PWSCC) of nickel based alloys, specifically inconel 690

- reference to PSAR Section 3.13 for information on the materials for
threaded fasteners for Class 1 components

DCD DCD Section 5.2.3 provides the following information:

Material Specifications

- material specification for each component in the RCPB including welding
materials

- references to other sections for non RCPB materials
- references to other sections for inspection requirements

Compatibility with Reactor Coolant

- reactor coolant water chemistry specifications and brief description of
chemical control system/process

- discussion on the use of sensitized austenitic stainless steels
- discussion on any non-metallic materials exposed to reactor coolant in the

RCS
- information on the types of insulation used on the RCPB, the effects of

accidental leakage and/or the design features to mitigate such effects

Fabrication and Processing of Ferritic Materials

- general information on the fracture toughness requirements and reference
other sections discussing fracture toughness of reactor vessel materials

- information on anticipated welding processes and parameters including
cladding and on welder qualification

- reference to other sections for the degree of conformance to RGs 1.31,
1.34, 1.43, 1.50, 1.71

- discussion on non-destructive examination of ferritic steel tubular products
of the RCPB if any and reference other sections for testing and inspection
of major components
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Chapter 5 Outline (except Section 5.3)

5.2 Integrity of the Reactor Coolant Pressure Boundary (cont.)

5.2.3 Reactor Coolant Pressure Boundary Materials (cont.)

DCD Fabrication and Processing of Austenitic Stainless Steel
(cont.)

- discussion on SCC concerns with austenitic stainless steels and the
features of the design that mitigate SCC including cleaning and
contamination control, heat treatment requirements, cold work
requirements and water chemistry

- information on conformance to RGs 1.37 and 1.44 or reference other
sections providing such information

- discussion on how RG 1.31 is met including control of welding and
material testing to provide required delta ferrite range(s)

- information on welder qualification
- discussion on non-destructive examination of austenitic stainless steel

tubular products of the RCPB if any and reference other sections for
testing and inspection of major components

- information on the resistance to PWSCC of nickel based alloys,
specifically Inconel 690

- reference to DCD Section 3.13 for information on the materials for
threaded fasteners for Class 1 components

FSAR Same contents as mPower standard plant DCD Section 5.2.3
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Chapter 5 Outline (except Section 5.3)

5.2 Integrity of the Reactor Coolant Pressure Boundary (cont.)

5.2.4 Inservice Inspection and Testing of the Reactor Coolant Pressure Boundary

PSAR PSAR Section 5.2.4 discusses the inservice inspection and testing program for
ASME Section III Class 1 components with sufficient details to show that the
inservice inspection program meets the requirements of ASME Section Xl.

PSAR Section 5.2.4 includes the following information:
- system boundary subject to inspection, including associated component,

supports, structures, and bolting
- arrangement of systems and components to provide accessibility
- examination techniques and procedures, including special techniques that

are used to meet the code requirement
- inspection intervals
- evaluation of examination results
- system leakage and hydrostatic pressure tests
- identification of components that are exempt from ASME Code Section XI

requirements
- discussion of requests for relief from ASME Code requirements that are

impractical as a result of limitations of component design, geometry, or
materials of construction

- identification of ASME Code Cases that are invoked

DCD DCD Section 5.2.4 discusses the inservice inspection and testing program for
ASME Section III Class 1 components with sufficient details to show that the
inservice inspection program meets the requirements of ASME Section Xl.

DCD Section 5.2.4 includes the following information:
- system boundary subject to inspection, including associated component,

supports, structures, and bolting
- arrangement of systems and components to provide accessibility
- examination techniques and procedures, including special techniques that

are used to meet the code requirement
- inspection intervals
- evaluation of examination results
- system leakage and hydrostatic pressure tests
- identification of components that are exempt from ASME Code Section XI

requirements
- discussion of requests for relief from ASME Code requirements that are

impractical as a result of limitations of component design, geometry, or
materials of construction

- identification of ASME Code Cases that are invoked

FSAR Same contents as mPower standard plant DCD Section 5.2.4
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Chapter 5 Outline (except Section 5.3)

5.2 Integrity of the Reactor Coolant Pressure Boundary (cont.)

5.2.5 Reactor Coolant Pressure Boundary Leakage Detection

PSAR PSAR Section 5.2.5 describes leak detection system program with in sufficient
information to indicate the extent to which the recommendations of RGs 1.29
and 1.45 have been followed.

PSAR Section 5.2.5 includes the following information:
- information that permits comparison with the regulatory positions of RGs

1.29 and 1.45 detailing descriptions of the systems employed, their
sensitivity, response time, the reliance placed on proper functioning, and
identification of the limiting leakage conditions that include input to the
details and basis in the Technical Specifications

- identification of the leakage detection systems that are designed to meet
the sensitivity and response guidelines of RG 1.45

- descriptions of these systems and those that are used for alarm as an
indirect indication of leakage and their design criteria

- description of how signals from various leakage detection systems are
correlated to provide information to plant operators regarding leakage
location and quantitative leakage flow rate

- demonstration that the system is capable of separately monitoring and
collecting leakage from both identifiable and unidentifiable sources

- description of the floor drain system to demonstrate that leakage will flow
to the sump or tank where it is collected

- identification of all potential intersystem leakage paths and the
instrumentation used in each path

- demonstration of adequate monitoring capability to ensure that the limits of
intersystem leakage assumed in the accident analyses are not exceeded

- description for provisions to test and calibrate all leakage detection system
including the frequency and justification for the frequency of testing and
calibration

- description of the periodic testing of the floor drainage system that checks
and ensures operability.

DCD DCD Section 5.2.5 describes leak detection system program with in sufficient
information to indicate the extent to which the recommendations of RGs 1.29
and 1.45 have been followed.

DCD Section 5.2.5 includes the following information:
- information that permits comparison with the regulatory positions of RGs

1.29 and 1.45 detailing descriptions of the systems employed, their
sensitivity, response time, the reliance placed on proper functioning, and
identification of the limiting leakage conditions that include input to the
details and basis in the Technical Specifications
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Chapter 5 Outline (except Section 5.3)

5.2 Integrity of the Reactor Coolant Pressure Boundary (cont.)

5.2.5 Reactor Coolant Pressure Boundary Leakage Detection (cont.)

DCD - identification of the leakage detection systems that are designed to meet
(cont.) the sensitivity and response guidelines of RG 1.45

- descriptions of these systems and those that are used for alarm as an
indirect indication of leakage and their design criteria

- description of how signals from various leakage detection systems are
correlated to provide information to plant operators regarding leakage
location and quantitative leakage flow rate

- demonstration that the system is capable of separately monitoring and
collecting leakage from both identifiable and unidentifiable sources

- description of the floor drain system to demonstrate that leakage will flow
to the sump or tank where it is collected

- identification of all potential intersystem leakage paths and the
instrumentation used in each path

- demonstration of adequate monitoring capability to ensure that the limits
of intersystem leakage assumed in the accident analyses are not
exceeded

- description for provisions to test and calibrate all leakage detection
system including the frequency and justification for the frequency of
testing and calibration

- description of the periodic testing of the floor drainage system that
checks and ensures operability.

FSAR Same contents as mPower standard plant DCD Section 5.2.5
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5.4 Reactor Coolant System Component and Subsystem Design

PSAR PSAR Section 5.4 provides information regarding performance requirements
and design features to ensure overall safety of the various components and
subsystems within or allied with the RCS.

DCD DCD Section 5.4 provides information regarding performance requirements and
design features to ensure overall safety of the various components and
subsystems within or allied with the RCS.

FSAR Same contents as mPower standard plant DCD Section 5.4

5.4.1 Reactor Coolant Pumps

PSAR PSAR Section 5.4.1 provides the following information:
- RCP design basis including discussion on reactor pressure boundary, and

design, fabrication and testing requirements
- description of the RCP Assembly including for its components such as

rotor, pump casing, flange, hydraulics, stator and the motor, and the
pumps operation

- evaluations for the RCP including the pump performance, overspeed
conditions, pressure boundary integrity, and coastdown capability, and
integrity of rotating components

- test and Inspections for the RCP including meeting ASME code
requirements for pressure boundary components and RCS flow rate
verifications

- discussion on measures taken to preclude rotor overspeeding of the RCP
in the event of a design-basis LOCA

DCD DCD Section 5.4.1 provides the following information:
- RCP design basis including discussion on reactor pressure boundary, and

design, fabrication and testing requirements
- description of the RCP Assembly including for its components such as

rotor, pump casing, flange, hydraulics, stator and the motor, and the
pumps operation

- evaluations for the RCP including the pump performance, overspeed
conditions, pressure boundary integrity, and coastdown capability, and
integrity of rotating components

- test and Inspections for the RCP including meeting ASME code
requirements for pressure boundary components and RCS flow rate
verifications

- discussion on measures taken to preclude rotor overspeeding of the RCP
in the event of a design-basis LOCA

FSAR Same contents as mPower standard DCD Section 5.4.1
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Chapter 5 Outline (except Section 5.3)

5.4 Reactor Coolant System Component and Subsystem Design (cont.)

5.4.2 Steam Generators

PSAR PSAR Section 5.4.2 provides:
- estimates of design limits for radioactivity levels in the secondary side

of the Steam Generators (SGs) during normal operation and bases for
these estimates

- discussion on potential effects of tube ruptures
- SG design criteria used to prevent unacceptable tube damage from

flow-induced vibration and cavitation
- design conditions and transients specified in the design of SG tubes

and the service level category (e.g., upset, emergency, or faulted) that
defines the allowable stress intensity limits used and justification

- extent of tube wall thinning that could be tolerated without exceeding
the allowable stress intensity limits defined above under the postulated
condition of a design-basis pipe break in the RCPB or a break in the
secondary piping during reactor operation

SG Materials
- information on selection and fabrication of Code Class 1 and 2 SG

materials making reference to Section 5.2.3 and including:
* tubing, tube sheet, channel head casting or plate, access plates

(manway and handhole), and bolting
" methods used to fasten tubes to the tube sheet
" showing that it meets the requirements of ASME Section III and IX
" showing the extent of tube expansion and the methods of expansion
" onsite cleaning and cleanness control provision per RG 1.37 and

ANSI N45.21
" Information on fracture toughness properties of ferritic materials

- design aspects of the SG that affect materials performance
- compatibility of the SG materials with primary and secondary coolant
- selection and fabrication
- cleanup of secondary side

SG Inservice Inspection (ISI)
- describes the provisions in the design of SG to permit inservice

inspection of all code Class 1 and 2 components including SG tubes
- compliance with ASME Section Xl Code per 10CFR 50.55a

DCD DCD Section 5.4.2 provides:
- estimates of design limits for radioactivity levels in the secondary side

of the SGs during normal operation and bases for these estimates
- discussion on potential effects of tube ruptures
- SG design criteria used to prevent unacceptable tube damage from

flow-induced vibration and cavitation
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Chapter 5 Outline (except Section 5.3)

5.4 Reactor Coolant System Component and Subsystem Design (cont.)

5.4.2 Steam Generators (cont.)

DCD - design conditions and transients specified in the design of SG tubes and
(cont.) the service level category (e.g., upset, emergency, or faulted) that defines

the allowable stress intensity limits used and justification
- extent of tube wall thinning that could be tolerated without exceeding the

allowable stress intensity limits defined above under the postulated
condition of a design-basis pipe break in the RCPB or a break in the
secondary piping during reactor operation

SG Materials
- information on selection process, testing and inspection (during

fabrication /processing) of the materials used to fabricate the SG making
reference to Section 5.2.3 and justifying those Code Cases used, but not
listed in RG 1.84. This includes:
" tubing, tube sheet, channel head casting or plate, tubesheet and

channel head cladding, forged nozzles, shell pressure plates, access
plates tube supports, feedring, bolting, and threaded fasteners

" methods used to fasten tubes to the tube sheet
" shows that it meets the requirements of ASME Section III and IX
" shows the extent of tube expansion and the methods of expansion
" onsite cleaning and cleanness control provision per RG 1.37 and ANSI

N45.21
* Information on fracture toughness properties of ferritic materials

- design provisions for limiting susceptibility of the SG to degradation and
/or corrosion

- fracture toughness of the ferritic materials used in the SG
- fabrication and processing of austenitic stainless steel materials used in

pressure boundary applications
- compatibility of materials with the primary and secondary coolant
- provisions to access the SG secondary side

SG Program
- SG tube Integrity program including design provisions for permitting

access to both primary and secondary side of the SG, elements of SG
Program, and SG tube inspection and reporting requirements to be
adopted in the Technical Specification (TS) and discusses the extent of
potential conflicts between TS and ASME Section XI Article IWB-2000

- Compliance with ASME Section Xl Code per 10CFR 50.55a
- Program for ISI of SG tubing in accordance with RG 1.83

FSAR Same contents as mPower standard plant DCD Section 5.4.2 supplemented
by plant-specific information
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Chapter 5 Outline (except Section 5.3)

5.4 Reactor Coolant System Component and Subsystem Design (cont.)

5.4.3 Reactor Coolant System Piping and Valves

PSAR PSAR Section 5.4.3 provides:
- overall description of reactor coolant piping system including discussion for

provisions taken during design, fabrication, isolation from connected
systems such as RCIPS, and operation to control factors which contribute
to SCC

DCD DCD Section 5.4.3 provides:
- overall description of reactor coolant piping system including discussion for

provision taken during design, fabrication, isolation from connected
systems such as RCIPS, and operation to control factors which contribute
to SCC

FSAR Same contents as mPower standard plant DCD Section 5.4.3

5.4.4 Main Steam Line Flow Restrictions

PSAR PSAR Section 5.4.4 includes a statement that main stream line flow restrictions
are not applicable for the Clinch River SMR Plant.

DCD DCD Section 5.4.4 includes a statement that main stream line flow restrictions
are not applicable for the mPower standard design.

FSAR FSAR Section 5.4.4 includes a statement that main stream line flow restrictions
are not applicable for the Clinch River SMR Plant.

5.4.5 Pressurizer

PSAR PSAR Section 5.4.5 references PSAR Sections 3.9.1, 3.9.2, 3.9.3, 5.2.3, 5.2.4,
and 15.6.1 for information on the pressurizer.

DCD DCD Section 5.4.5 references DCD Sections 3.9.1, 3.9.2, 3.9.3, 5.2.3, 5.2.4,
and 15.6.1 for information on the pressurizer.

FSAR Same contents as mPower standard plant DCD Section 5.4.5
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Chapter 5 Outline (except Section 5.3)

5.4 Reactor Coolant System Component and Subsystem Design (cont.)

5.4.6 Automatic Depressurization System Valves

PSAR PSAR Section 5.4.6 provides the following information:

- design basis, evaluation, verification, and references Section 5.4.3 for
testing and inspection

- design description includes size, number of valves, location, and reference
to section 6.3 for further information

- ADV flow testing description

DCD DCD Section 5.4.6 provides the following information:

- design basis, evaluation, verification, and references Section 5.4.3 for
testing and inspection

- design description includes size, number of valves, location, and reference
to section 6.3 for further information

- ADV flow testing description

FSAR Same contents as mPower standard plant DCD Section 5.4.6
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Chapter 5 Outline (except Section 5.3)

5.4 Reactor Coolant System Component and Subsystem Design (cont.)

5.4.7 Reactor Coolant Inventory and Purification System (RCIPS)

PSAR Note: The RCS interfaces primarily with reactor coolant inventory and
purification system (RCIPS). The RCIPS is unique to the B&W mPower reactor
design, which performs functions equivalent to the chemical and volume control
system (CVCS) and the residual heat removal (RHR) system in other
pressurized water reactors. RG 1.70 guidance for the RHR System applies to
the RCIPS system for B&W mPower reactor.

PSAR Section 5.4.7 provides the following information on RCIPS:
- design bases, including GDC 2, 4, 5, 19 and 34 criteria, functional design

bases, isolation of the RHR system, prevention of an interfacing system
LOCA, pressure relief capacity, reliability and operability requirements,
protection from physical damage, shutdown and midloop operations

- system design, including schematic P&IDs, equipment and component
descriptions, relief valve capacity, settings, and method of collecting fluids
discharged through relief valves, controls including interlocks for motor
operated isolation valves, valve position indications, and valve interlocks
and alarms, applicable codes and classifications, system reliability
considerations, manual actions, including actions required to be taken
from outside the control room

- performance evaluation, including ability of RHR system to reduce the
temperature of the reactor coolant describing analytical methods used and
stating all assumptions

- discussion of proposed preoperational testing
- RTNSS evaluation to determine regulatory treatment for the active RHR

system (mPower has an active RHR (RCIP) system designated as
nonsafety-related system for defense-in-depth functions)

- capability to vary coolant chemistry for control of reactivity and corrosion
- capability to maintain the RCS inventory
- maximum and normal letdown flow rates, charging rates for both normal

operation and maximum leakage conditions
- principles of operation, both automatic and manual, for steady-state,

transient, startup, shutdown, and accident conditions
- reactor coolant water chemistry requirements
- temperature control provisions for line heat tracing and tank heating,

including provision for alarm failures
- tabulate system design parameters and component design data
- demonstrate pumping capability to supply reactor coolant makeup for

protection against small pipe or component failures
- demonstrate system is designed to limit radioactive releases to

environment to allowable limits for both normal operation and accident
conditions

- justify adequacy of component and piping seismic design category and
quality class
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Chapter 5 Outline (except Section 5.3)

5.4 Reactor Coolant System Component and Subsystem Design (cont.)

5.4.7 Reactor Coolant Inventory and Purification System (RCIPS) (cont.)

PSAR - FMEA showing system meets single-failure criterion without compromising
(cont.) safe plant shutdown and ability to prevent or mitigate postulated accidents

- compliance with applicable GDC
- indicate extent of compliance with applicable RGs; justify exceptions
- identify essential subsystems are protected from failure of non-seismic

category I equipment and also from flooding, tornadoes, internally and
externally generated missiles, and effects of high- and moderate-energy
line failures

DCD DCD Section 5.4.7 provides the following information for the RCIPS:
- design bases, including GDC 2, 4, 5, 19 and 34 criteria, functional design

bases, isolation of the RHR system, prevention of an interfacing system
LOCA, pressure relief capacity, reliability and operability requirements,
protection from physical damage, shutdown and midloop operations

- system design, including schematic P&lDs, equipment and component
descriptions, relief valve capacity, settings, and method of collecting fluids
discharged through relief valves, controls including interlocks for motor
operated isolation valves, valve position indications, and valve interlocks
and alarms, applicable codes and classifications, system reliability
considerations, manual actions, including actions required to be taken
from outside the control room

- performance evaluation, including ability of RHR system to reduce the
temperature of the reactor coolant describing analytical methods used and
stating all assumptions

- discussion of proposed preoperational testing
- RTNSS evaluation to determine regulatory treatment for the active RHR

system (mPower has an active RHR (RCIP) system designated as
nonsafety-related system for defense-in-depth functions)

- capability to vary coolant chemistry for control of reactivity and corrosion
- capability to maintain the RCS inventory
- maximum and normal letdown flow rates, charging rates for both normal

operation and maximum leakage conditions
- principles of operation, both automatic and manual, for steady-state,

transient, startup, shutdown, and accident conditions
- reactor coolant water chemistry requirements
- temperature control provisions for line heat tracing and tank heating,

including provision for alarm failures
- tabulate system design parameters and component design data
- demonstrate pumping capability to supply reactor coolant makeup for

protection against small pipe or component failures
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Chapter 5 Outline (except Section 5.3)

5.4 Reactor Coolant System Component and Subsystem Design (cont.)

5.4.7 Reactor Coolant Inventory and Purification System (RCIPS) (cont.)

DCD - demonstrate system is designed to limit radioactive releases to
(cont.) environment to allowable limits for both normal operation and accident

conditions
- justify adequacy of component and piping seismic design category and

quality class
- FMEA showing system meets single-failure criterion without compromising

safe plant shutdown and ability to prevent or mitigate postulated accidents
- compliance with applicable GDC
- indicate extent of compliance with applicable RGs; justify exceptions
- identify essential subsystems are protected from failure of non-seismic

category I equipment and also from flooding, tornadoes, internally and
externally generated missiles, and effects of high- and moderate-energy
line failures

FSAR Same contents as mPower standard plant DCD Section 5.4.7
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Chapter 5 Outline (except Section 5.3)

5.4 Reactor Coolant System Component and Subsystem Design (cont.)

5.4.8 Reactor Water Cleanup System (BWR)

PSAR PSAR Section 5.4.8 includes a statement that reactor water cleanup system is
not applicable for the Clinch River SMR plant.

DCD DCD Section 5.4.8 includes a statement that reactor water cleanup system is
not applicable for the mPower standard design.

FSAR FSAR Section 5.4.8 includes a statement that reactor water cleanup system is
not applicable for the Clinch River SMR plant.

5.4.9 Reactor Coolant System Pressure Relief Devices

PSAR PSAR Section 5.4.9 provides references to PSAR Sections 3.9.1, 3.9.2, 3.9.3,
3.9.6, 3.10, 5.2.3, 5.2.4, 6.1.1, 6.6, 10.3.6 and 15.6.1 for information on the
RCS pressure relief devices.

DCD DCD Section 5.4.9 provides references to DCD Sections 3.9.1, 3.9.2, 3.9.3,
3.9.6, 3.10, 5.2.3, 5.2.4, 6.1.1, 6.6, 10.3.6 and 15.6.1.

FSAR Same contents as mPower standard plant DCD Section 5.4.9

5.4.10 Reactor Coolant System Component Supports

PSAR PSAR Section 5.4.10 provides references to PSAR Sections 3.9.1, 3.9.2, 3.9.3,
and 3.9.6 for information on the RCS component supports.

DCD DCD Section 5.4.10 provides references to Sections 3.9.1, 3.9.2, 3.9.3, and
3.9.6 for information on the RCS component supports.

FSAR Same contents as mPower standard plant DCD Section 5.4.10
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Chapter 5 Outline (except Section 5.3)

5.4 Reactor Coolant System Component and Subsystem Design (cont.)

5.4.11 Pressurizer Relief Discharge System

PSAR PSAR Section 5.4.11 provides the following information:

- design bases for pressurizer relief discharge system including compliance
with GDC 2 and GDC 4 that covers maximum step load and the consequent
steam volume that the RWST must absorb and maximum heat input that the
volume of water in the RWST must absorb under any normal plant condition
or AOO

- system description including RWST, piping connections, safety and relief
valves

- safety evaluation demonstrating that the system is designed to handle
maximum heat load, and shows that the discharge system's capacity is at
least equal to the combined capacity of the pressurizer relief and safety
valves

- instrumentation requirements

DCD DCD Section 5.4.11 provides the following information:

- design bases for pressurizer relief discharge system including compliance
with GDC 2 and GDC 4 that covers maximum step load and the consequent
steam volume that the RWST must absorb and maximum heat input that the
volume of water in the RWST must absorb under any normal plant condition
or AOO

- system description including RWST, piping connections, safety and relief
valves

- safety evaluation demonstrating that the system is designed to handle
maximum heat load, and shows that the discharge system's capacity is at
least equal to the combined capacity of the pressurizer relief and safety
valves

- instrumentation requirements

FSAR Same contents as mPower standard DCD Section 5.4.11
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Chapter 5 Outline (except Section 5.3)

5.4 Reactor Coolant System Component and Subsystem Design (cont.)

5.4.12 Reactor Coolant System High Point Vents

PSAR PSAR Section 5.4.12 provides the following information:

- summary of the RCS high point vents system and discusses the design
bases and criteria describing compliance with the provisions of 10 CFR
50.34(f)(2)(vi), 10 CFR 50.44, 10 CFR 50.46, 10 CFR 50.49, 10 CFR
50.55a, and GDCsl, 14, 17, 19, 30, 34 and 36

- system design including the description of the vent system including its
location, size, discharge capacity, functions, and discharge areas,
electrical power supply and system instrumentation

- performance evaluation of the vent system including system's capability to
remove noncondensible gases from the primary coolant system with a
minimal probability of advertent or spurious actuation and covers vent
system operation

DCD DCD Section 5.4.12 provides the following information:

- summary of the RCS high point vents system and discusses the design
bases and criteria describing compliance with the provisions of 10 CFR
50.34(f)(2)(vi), 10 CFR 50.44, 10 CFR 50.46, 10 CFR 50.49, 10 CFR
50.55a, GDC 1, GDC 14, GDC 17, GDC 19, GDC 30, GDC 34 and GDC 36.

- system design including the description of the vent system including its
location, size, discharge capacity, functions, and discharge areas, electrical
power supply and system instrumentation

- performance evaluation of the vent system including system's capability to
remove noncondensible gases from the primary coolant system with a
minimal probability of advertent or spurious actuation and covers vent
system operation

FSAR Same contents as mPower standard DCD Section 5.4.12
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Chapter 5 Outline (except Section 5.3)

5.4 Reactor Coolant System Component and Subsystem Design (cont.)

5.4.13 Emergency Boration Tanks

PSAR PSAR Section 5.4.13 provides the following information on the emergency
boration tanks:

- design bases for the emergency boration tanks includes its design and
fabrication requirements, materials of construction and their compatibility
with the operational environment

- design description of the tank showing its components, orientation,
capacity, design and operating temperatures and pressures

- test and inspections including access for the inspection and maintenance
and the ASME code requirements for hydrostatic tests

DCD DCD Section 5.4.13 provides the following information on the emergency
boration tanks:

- design bases for the emergency boration tanks includes its design and
fabrication requirements, materials of construction and their compatibility
with the operational environment

- design description of the tank showing its components, orientation,
capacity, design and operating temperatures and pressures

- test and inspections including access for the inspection and maintenance
and the ASME code requirements for hydrostatic tests

FSAR Same contents as mPower standard plant DCD Section 5.4.13
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Chapter 5 Outline (except Section 5.3)

5.4 Reactor Coolant System Component and Subsystem Design (cont.)

5.4.14 Emergency Condensers

PSAR PSAR Section 5.4.14 provides the following information on the emergency
condensers:

- design bases for the condensers includes its design and fabrication
requirements, materials of construction and their compatibility with
operational environment

- design description of the condensers shell and tubes including operating
and design temperatures and pressures

- test and inspections including orientation of the test specimen, and the
ASME code requirements for the material and weld inspections

DCD DCD Section 5.4.14 provides the following information on the emergency
condensers:

- design bases for the condensers includes its design and fabrication
requirements, materials of construction and their compatibility with
operational environment

- design description of the condensers shell and tubes including operating
and design temperatures and pressures

- test and Inspections including orientation of the test specimen, and the
ASME code requirements for the material and weld inspections

FSAR Same contents as mPower standard plant DCD Section 5.4.14
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Chapter 6 - Engineered Safetv Features Clinch River Regulatory Framework Document
NRC Version

Section Submittal Regulatory Requirements Proposed Regulatory Basis for Section Content NUREG-08O0 Regulatory Guidance Industy Guidance CPA Infomeatton Changes to the Key Issues Rotated Sections
Number/Title Document Exemptions (SRP) Section (Note 1) Beyond RG 1.70 Standard Plant

Design

PSAR 10 CFR 50, App. A No RG 1.70 6.1 RFs 1.7,1.31, 1.36,1.37. 1.44, 1.50. ASME Section II, Section III, No No None 3.6, 3.9, 3.11
GDC 1, 4, 14, 31, 35, 41 BTP 6-1 1.54, 1.71, 1.84 Section IX. 2007 w/2008 3.13, 5.2. 5.4
10 CFR 50, App. B, Criteria IX. Addenda 6.2. 6.3.10.3
XIII ASTM A-262-2010
10 CFR 50.55a AWS D1.1-2010
10 CFR 50.65 ASTM D5144-08

ASTM D391 1-08
WASH-1233 (1972)

DCD 10 CFR 50, App. A No RG 1.206 6.1 RGS 1.7.1.31. 1.36, 1.37, 1.44.1.50, ASME Section II, Section III, N/A N/A None 3.6, 3.9, 3.11
GDC 1,4, 14, 31, 35, 41 BTP 6-1 1.54. 1.71,1.84 Section IX. 2007 w/2008 3.13. 5.2, 5.4

6.1 10 CFR 50, App. B, Criteria IX, Addenda 6.2. 6.3,10.3
Xll ASTM A-262-2010 14.3

Engineered 10 CFR 50.55a AWS D1.1-2010
Safety Feature 10 CFR 50.65 ASTM D5144-08

Materials 10 CFR 52.47(b)(1) ASTM D3911-08
WASH-1233 (1972)

FSAR 10 CFR 50. App. A No RG 1.206 6.1 RGs 1.7,1.31, 1.36,1.37,1.44,1.50, ASME Section II, Section III, N/A No None 3.6, 3.9, 3.11
GDC 1.4,.14, 31, 35, 41 BTP 6-1 1.54,1.71, 1.84 Section IX, 2007 w/2008 3.13, 5.2, 5.4
10 CFR 50, App. B, Criteria IX, Addenda 6.2, 6.3, 10.3
XIII ASTM A-262-2010
10 CFR 50.55a AWS D1.1-2010
10 CFR 50.65 ASTM D5144-08

ASTM D3911-08
WASH-1 233 (1972)

Note:

Reguahory Guide revisions are not identified as these wilt be consistent with the version in dffeo 6 months prior to

the PSAR subminal. Page 1 of 4 Re,. 0



Chapter 6 - Engineered Safety Features Clinch River Regulatory Framework Document
NRC Version

Section Submittal Regulatory Requirements Proposed Regulatory Basis for Section Content NUREG-S800 Regulatory Guidance Industy Guidance CPA Information Changes to the Key ssues Related Sections
Noumber/Title Document Eoemptions (SRP) Section (Note t) Beyond RG 1.70 Standard Plant

Design

PSAR 10 CFR 50.34(f)(2)(xiv), (f)(2)(xv) No RG 1.70 6.2 RGs 1.7, 1.11, 1.26, 1.29, 1.52, 1.82, ASME Code, Section III, 2007 No No Track NRC 3.2. 3.6. 3.8
10 CFR 50.44 BTP 6-2 1.97, 1.141, 1.155,1.163,1.174, 1.183, w/2008 Addenda issuance of 3.9, 3.10, 3.11
10 CFR 50.46 BTP 6-3 1.195 ASME Journal Vol 87. No. 1. Proposed Revision 3.13, 6.1, 6.2
10 CFR 50 App. J BTP 6-4 NUREG-0577. -0588 Feb. 1965 ito RG 1.183 6.3, 6.4, 6.5
10 CFR 50, App. K RTP 7-10 NUREG-0609. -0718, -0737, -1449 ANSI/ANS-56.8-2002 (DG-1 199), 7.1, 7.2, 7.3
10 CFR 50, App. A, GOC 1,2, 4. GL 83-02, 88-17 NEI-04-07 Proposed Revision 7.4, 7.5, 8.3
5, 13,16, 38, 39, 40, 41, 42,43, SECY 93-087 NEI-94-01 4 to RG 1.82 8.4. 9.2, 10.4
50, 51, 52, 53, 54, 55, 56, 57, 64 (DG-1234), and 12.3, 15.0, 15.6
10 CFR 50.63(a)(2) Proposed Revision 16.0, 19.0

fto RG 1.163
(DG-1220)

DCO 10 CFR 50.34(f)(2)(Xiv), (f(2)(xv) No RG 1.206 6.2 RGs 1.7,1.11. 1.26,1.29,1.52, 1.82. ASME Code. Section Ill. 2007 N/A N/A Track NRC 3.2, 3.6, 3.8
10 CFR 50.44 BTP 6-2 1.97, 1.141, 1.155.1.163.1.174,1.183, w/2008 Addenda issuance of 3.9, 3.10, 3.11
10 CFR 50.46 BTP 6-3 1.195 ASME Journal Vol 87, No. 1, Proposed Revision 3.13. 6.1, 6.2
10 CFR 50 App. J BTP 6-4 NUREG-0577, -0588 Feb. 1965 1 to RG 1.183 6.3, 6.4, 6.5
10 CFR 50, App. K 8TP 7-10 NUREG-0609, -0718, -0737, -1449 ANSI/ANS-56.8-2002 (DG-1 199), 7.1, 7.2, 7.3

6.2 10 CFR 50. App. A, GDC 1,2, 4, GL 83-02, 88-17 NEI-04-07 Proposed Revision 7.4, 7.5, 8.3
5, 13,16, 38, 39, 40, 41, 42, 43, SECY 93-087 NEI-94-01 4 to RG 1.82 8.4, 9.2,10.4

Containment 50, 51, 52, 53, 54, 55, 56, 57.64 (DG-1234), and 12.3. 14.3, 15.0
Systems 10 CFR 50.63(a)(2) Proposed Revision 15.6, 16.0, 19.0

10 CFR 52.47(b)(1) ito RG 1.163
(DG-1220)

FSAR 10 CFR 50.34(0(2)(xiv), (f)(2)(xv) No kG 1.206 6.2 FIGs 1.7, 1.11, 1.26, 1.29. 1.52.1.82, ASME Code. Section Itt, 2007 N/A No Track NRC 3.2. 3.6, 3.8
10 CFR 50.44 BTP 6-2 1.97, 1.141,1.155.1.163, 1.174.1.183, w/2008 Addenda issuance of 3.9, 3.10, 3.11
10 CFR 50.46 BTP 6-3 1.195 ASME Journal Vol 87, No. 1, Proposed Revision 3.13, 6.1, 6.2
10 CFR 50 App. J BTP 6-4 NUREG-0577, -0588 Feb. 1965 ito RG 1.183 6.3, 6.4,6.5
10 CFR 50, App. K BTP 7-10 NUREG-0609,-0718,-0737, -1449 ANSI/ANS-56.8-2002 (DG-1199), 7.1, 7.2,7.3
10 CFR 50, App. A, GDC 1, 2, 4, GL 83-02,88-17 NEI-04-07 Proposed Revision 7.4, 7.5,8.3
5, 13, 16, 38. 39, 40, 41, 42.43, SECY 93-087 NEI-94-01 4 to RG 1.82 8.4.9.2,10.4
50. 51.52, 53, 54, 55, 56. 57, 64 (DG-1234), and 12.3, 15.0, 15.6
10 CFR 50.63(a)(2) Proposed Revision 16.0, 19.0

Ito RG 1.163
(0G-1220)

Note:

Regualtory Guide revisions are not identified as these will be consistent with the version in dffect6 months pyior to

the PSAR submittal. Page 2 of 4 Rev. 0



Chapter 6 - Engineered Safety Features Clinch River Regulatory Framework Document
NRC Version

Section Submittal Regulatory Requirements Peoposed Regulatory Basis for Section Content NUREG-o.80 Regulatory Guidance Industry Guidance CPA Information Changes to the Key Issues Related Sections
Number/Title Document Exemptions (SRP) Section (Note t) Beyond RG 1.70 Standard Plant

Design

PSAR 10 CFR 50.34(f) No :RG 1.70 6-3 RGs 1.29, 1.47,1.68, 1.79, 1.82, 1.155 ANSI N658 (ANS 51.7), 1976 No No Track NRC 3.2, 3.6, 3.9
10 CFR 50.46 BTP 6-5 NUREG-0737 (Items l1i.D.1.1, 1l.D.3, and NEI 04-07 issuance of 3.11, 3.12, 5.3
10 CFR 50 App. A, GDC 2. 4,5, II.F.2) Proposed Revision 5.4. 6.2. 6.6
17, 27.35, 36, 37 NUREG-0927 2 to RG 1.79 7.3. 8.1, 8.2
10 CFR 50 App. K SECY 77-439, 90-016,93-087, 94-084 (DG-1253) and 8.3, 8.4, 9.2
10 CFR 50.63 GL 88-17 Proposed Revision 9.3. 12.1, 12.2

GL 89-04 4 to RG 1.82 12.3. 12.4,12.5
GL 04-02 (DG-1234) 13.5, 14.2, 15.6

16.0. 17.5, 19.0

6.3

Emergency DCD 10 CFR 50.34(f) No RG 1.206 6.3 RGS 1.29,1.47,1.68,1.79,1.82.1.155 ANSI N658 (ANS 51.7), 1976 N/A N/A Track NRC 3.2. 3.6, 3.9
Core Cooling 10 CFR 50.46 BTP 6-5 NUREG-0737 (items III.D.1.1, li.D.3, and NEI 04-07 issuance of 3.11, 3.12. 5.3

System 10 CFR 50 App. A, GDC 2, 4,5, II.F.2) Proposed Revision 5.4, 6.2, 6.6
17,27,35.36,37 NUREG-0927 2 to RG 1.79 7.3. 8.1, 8.2
10 CFR 50 App. K SECY 77-439, 90-016. 93-087. 94-084 (DG-1 253) and 8.3. 8.4, 9.2
10 CFR 50.63 GL 88-17 Proposed Revision 9.3.12.1. 12.2
10 CFR 52.47(b)(1) GL 89-04 4 to RG 1.82 12.3. 12.4.12.5

GL 04-02 (DC-1i234) 13.5, 14.2.15.6
16.0. 17.5, 19.0

FSAR 10 CFR 50.34(f) No RG 1.206 6.3 RGs 1.29,1.47,1.68,1.79,1.82,1.155 ANSI N658 (ANS 51.7), 1976 N/A No Track NRC 3.2. 3.6. 3.9
10 CFR 50.46 BTP 6-5 NUREG-0737 (Items II1.D.1.1, I.D.3, and NEI 04-07 issuance of 3.11, 3.12. 5.3
10 CFR 50 App. A, GDC 2, 4,5, II.F.2) Proposed Revision 5.4, 6.2. 6.6
17,27.35,36,37 NUREG-0927 2 to RG 1.79 7.3. 8.1, 8.2
10 CFR 50 App. K SECY 77-439, 90-016,93-087, 94-084 (DG-1 253) and 8.3, 8.4.9.2
10 CFR 50.63 GL 88-17 Proposed Revision 9.3,12.1.12.2

GL 89-04 4 to RG 1.82 12.3,12.4.12.5
GL 04-02 (DG-1234) 13.5, 14.2.15.6

16.0.17.5.19.0

PSAR 10 CFR 50, App. A, GDC 4. 5. 19 No RG 1.70 6.4 RFs 1.52,1.78, 1.183,1.195,1.196, ASME Code AG-1, 2009 No No Track NRC 2.2.2.3,6.5
10 CFR 50.34())(2)(roviii) 1.197 issuance of 9.4, 9.5. 12.1

NUREG-0737 (item lII.0.3.4) Proposed Revision 12.2, 12.3.12.4

ito RG 1.183 12.5,15.0
(DG-1 199)

DCD 10 CFR 50, App. A. GDC 4,5,19 No RG 1.206 6.4 RGs 1.52.1.78. 1.183,1.195,1.196, ASME Code AG-1,2009 N/A N/A Track NRC 2.2, 2.3. 6.5
6.4 10 CFR 50.34(f)(2)(xxviii) 1.197 issuance of 9.4, 9.5, 12.1

10 CFR 52.47(b)(1) NUREG-0737 (item II1.D.3.4) Proposed Revision 12.2, 12.3,12.4
Habitability IMC-2504 ito RG 1.183 12.5, 14.3.15.0

Systems (DG-1 199)

FSAR 10 CFR 50, App. A. GDC 45. 19 No RG 1.206 6.4 RGS 1.52.1.78, 1.183.1.195,1.196, ASME Code AG-1, 2009 N/A No Track NRC 2.2.2.3,6.5
10 CFR 50.34(f)(2)(xxviii) 1.197 issuance of 9.4, 9.5, 12.1

NUREG-0737 (item 1ll.D.3.4) Proposed Revision 12.2.12.3.12.4
ito RG 1.183 12.5.15.0
)DG-1199)

Note:

Regualtory Guide revisions are not identified as these will be consistent with the version in dffect 6 months pr/or to
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Chapter 6- Engineered Safete Features Clinch River Regulatory Framework Document
NRC Version

Section Submittal Regulatory Requirements Proposed Regulatory Basis for Section Content NUREG-0800 Regulatory Guidance Industry Guidance CPA Information Changes to the Key Issues Related Sections
Nnumber/Title Document Exemptions iSRP) Section (Note t) Beyond RG 1.70 Standard Plant

Design

PSAR NOTE: 10 CFR 50, App. A, GDC No NOTE: Sections 6.5.1, 6.5.2, 6.5.4, and 6.5.5 6.5 N/A N/A N/A No None 15,6.2.1, 6.2.6
19, 41, 42, 43, 61,64 may be are not applicable to the mPower design. 3.2.1, 3.2.2

6.5 applicable if the mPower design Section 6.5.3 (Fission Product Control

DCD credits plateout on containment Systems) will contain a reference to Chapter N/A
Fission surfaces in dose calculations. 15 for analysis of Containment passive
Product radiation removal and control processes

Removal and following a DBA.
Control FSAR No

Systems

PSAR 10 CFR 50, App. A. GDC 36,37, No RG 1.70 6.6 NUREG-1344 ASME Code, Section 111, 2007 No No None 3.2, 3.6, 5.2
39,40,42,43,45,46 GL 89-08 w/2008 Addenda 5.4, 9.2, 13.3
10 CFR 50.55a Article NCA-2000 13.4

ASME Code. Section Xl,
Division 1. 2007 w/2008

6.6 Addenda

DCD 10 CFR 50, App. A, GDC 36, 37, No RG 1.206 6.6 NUREG-1344 ASME Code, Section III. 2007 N/A N/A None 3.2, 3.6, 5.2
Inservice 39,40,42.43,45,46 GL 89-08 w/2008 addenda 5.4. 9.2,13.3

Inspection of 10 CFR 50.55a IMC-2504 Article NCA-2000 13.4. 14.3

Class 2 and 10 CFR 52.47(b)(1) ASME Code. Section Xl,

Class 3 Division 1, 2007 w/2008

Components Addenda

FSAR 10 CFR 50 App. A. GDC 36, 37, No RG 1.206 6.6 NUREG-1344 ASME Code, Section III. 2007 N/A No None 3.2, 3.6, 5.2
39, 40, 42,43,45,46 GL 89-08 w/2008 Addenda 5.4. 9.2,13.3
10 CFR 50.55a Article NCA-2000 13.4

ASME Code, Section XI,
Division 1. 2007 w/2008
Addenda

PSAR NIA-BWR N/A-BWR NIA-BWR N/A-BWR N/A-BWR NIA-BWR NIA-BWR N/A-BWR N/A-BWR N/A-BWR

6.7

Main Steam DCD

Isolation Valve
Leakage
Control

System (BWR) FSAR

Note:

Regualtory Guide revisions are not identified as these will be consistent with the version in dffect 6 months prior to

the PSAR submittal. Page 4 of 4 Rev. 0



CLINCH RIVER
REGULATORY FRAMEWORK DOCUMENTS

Chapter 6 Outline

6.1 Engineered Safety Feature Materials

PSAR The Clinch River SMR Plant engineered safety feature (ESF) systems include
the containment system and the emergency core cooling system (ECCS). The
selection and fabrication of the ESF system materials are presented in PSAR
Section 6.1 as described below:

- preliminary description of methods to ensure integrity of safety-related
components of the ESF systems

- preliminary description of methods for storing ESF coolants and assuring the
avoidance of fissuring during weld fabrication and assembly of austenitic
stainless steel materials

- preliminary description of ESF component and construction materials
compatibilities with the system fluids

- proposed safety evaluation for the system (if required)
- preliminary table(s) for the material specifications of engineered safety

features materials as well as organic materials (coatings, lubricants, etc.)

DCD The mPower standard plant ESF systems include the containment system and
the ECCS. The selection and fabrication of the ESF system materials are
presented in DCD Section 6.1 as described below:

- description of methods to avoid potentials for either stress corrosion cracking
of austenitic stainless steel components or excessive hydrogen generation
due to corrosion of metals in the containment, as well as anticipated flow
paths for all ESF operating modes

- description of methods for evaluating containment fluid compatibility with ESF
component materials

- description of methods for controlling chemistry of the water used in the ESF
system (ECCS, etc.) during storage mode

- description of hydrogen release safety evaluation per RG 1.7, to include basis
for ESF materials selection, experience, testing, or extrapolation of existing
knowledge to show that the ESF materials can withstand accident
environments, and to show the adequacy of hydrogen gas generation control

- description of ESF components and system cleaning process and compliance
with RG 1.37

- table(s) identifying all metallic materials utilized in each of the ESF system
components (tanks, pumps, piping, valves, etc.), to include all pressure-
retaining ferritic materials, austenitic stainless steels, non-ferrous metals,
bolting and welding materials

- table(s) identifying material specifications for each of the metallic materials
identified for the ESF system components, to include bases for selection,
metallurgical properties, fabrication requirements, cleaning requirements,
cold work restrictions, corrosion allowances, and welding requirements and
procedures
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Chapter 6 Outline

6.1 Engineered Safety Feature Materials (cont.)

DCD - table(s) identifying all organic materials (plastics, lubricants, coatings, etc.)
(cont.) utilized inside the containment building, to include classifications and total

coating thickness (where overcoating is applicable)
- table(s) identifying all non-metallic thermal insulation used on ESF system

components, to include composition selection bases, testing, storage, and
installation information to demonstrate acceptable leachable concentrations
of contaminants such as chlorides, lead, zinc, sulfur, and mercury

FSAR Same contents as mPower standard plant DCD Section 6.1.
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Chapter 6 Outline

6.2 Containment Systems

PSAR The Clinch River SMR Plant containment systems provide a leak-tight barrier
against release of radioactivity to the environment under normal and accident
conditions. The containment systems include the Ultimate Heat Sink (UHS)
subsystem, a safety-related system consisting of the UHS tank(s) and
associated auxiliary components. Specific aspects of the system are
presented in PSAR Section 6.2 as described below:

Containment Functional Design

- description and preliminary design bases for the containment structure,
including postulated accident conditions, maximum calculated accident
pressures, sources of energy release, and capability for energy removal

- preliminary design features, including preventing loss of integrity, functional
capability of support systems, and features to protect the systems against
loss of function from dynamic effects

- provisions for protecting the integrity of the containment structure
- preliminary failure modes and effects analysis (FMEA) to determine single

active failure that maximizes energy release to the containment
- preliminary description of accident chronologies for most severe reactor

coolant system (RCS) pipe rupture events, including energy inventories and
distribution prior to the accident, at the time of peak pressure, at the end of
the blowdown phase, and at the end of core re-flood phase

- description of proposed instrumentation to monitor and record the
containment pressure and temperature during the course of an accident
within containment

- preliminary in-service inspection and testing requirements for the
containment structure

- description and preliminary design bases for sub-compartments within the
containment systems, including pipe break analysis, elevation drawing(s),
and computer programs available for mass and energy release

- preliminary description of bases and analyses for the prevention of fracture of
the containment pressure boundary per SRP 6.2.7

- proposed plans for environmental qualification testing applicable to
components that may be exposed to the accident environment

- table(s) identifying the containment structure design pressure and
temperature, maximum calculated accident pressure and temperature,
sources and quantities of mass and energy that may be released inside
containment, and containment depressurizing rate

- preliminary table(s) identifying the containment pressure and temperature
responses to the spectrum of postulated accident conditions (loss of coolant
accident - LOCA pipe breaks, including location and size for each), to include
RCS pipe ruptures as well as secondary system pipe ruptures
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Chapter 6 Outline

6.2 Containment Systems (cont.)

PSAR - preliminary table(s) identifying estimated structural heat sink within the
(cont.) containment structure, sub-compartment free volumes, vent areas, initial

operating conditions of the plant, piping break details (system, location, size,
etc.), pressure response vs. time, mass and energy release data, flow
conditions, vent paths, and loss coefficients

UHS System

- description and preliminary design basis of the UHS system, including
provisions for maintaining adequate cooling water inventory at an acceptable
temperature for 7 days without makeup

- proposed approach to demonstrate how the system will function as the
emergency core cooling system (ECCS) heat sink during design basis events

- proposed safety evaluation, including single failure analysis, protection
against natural phenomena and adverse environmental conditions, capability
to withstand design loadings, and approach to demonstrate how the system
functions without compromising the safe operation of the plant under both
normal operating or transient situations

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

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

- proposed provisions for inspection of essential structures and subsystems
- proposed testing and inspection requirements
- proposed instrumentation requirements
- preliminary figure(s) showing simplified piping and instrumentation diagram

( P&ID) of the UHS system, including interfaces with the ECCS system and
other auxiliary functions (cleanup, makeup, etc.)

Containment Isolation System

- description and preliminary design bases and requirements for the
containment isolation system, including conditions under which isolation is
required, requirements for isolation barriers, criteria for fluid and instrument
lines that penetrate containment, and environmental qualification tests to be
performed on mechanical and electrical components that may be subjected to
an accident environment

- preliminary in-service inspection and testing requirements for the containment
isolation valves and containment isolation barriers (determination of leakage
rate)
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Chapter 6 Outline

6.2 Containment Systems (cont.)

PSAR table(s) showing preliminary containment penetration information, to include
(cont.) identification number, system, size, fluid contained, isolation valve data

including failure position, power sources, valve closure times, plant protection
signals that initiate valve closure, calculated pressure and temperature
responses, etc.
preliminary figure(s) showing simplified P&D of the containment isolation
system

Combustible Gas Control in Containment

- description, preliminary design bases, and FMEA for combustible gas control
in containment, including evaluation of capability to mix the containment
atmosphere, prevent local high concentrations for as long as accident
conditions exist, and to monitor gas concentrations

- proposed description of in-service inspection and testing requirements for the
combustible gas control systems and components

- table(s) identifying all major components of the containment combustible gas
control system, including design and performance parameters

- preliminary in-service inspection and testing requirements for the combustible
gas control systems and components

- preliminary figure(s) showing the simplified P&D for the containment
combustible gas control system, including all equipment, ducting, dampers,
and instrumentation

Containment Leakage Testing

- preliminary description of bases and analyses for performance of the
containment integrated leakage rate testing and local leakage rate testing

- proposed description of containment integrated leakage rate testing plan
- preliminary figure(s) showing simplified P&D of the containment leakage rate

testing system

DCD The mPower standard plant containment systems provide a leak-tight barrier
against release of radioactivity to the environment under normal and accident
conditions. The containment systems include the Ultimate Heat Sink (UHS)
subsystem, a safety-related system consisting of the UHS tank(s) and
associated auxiliary components. Specific aspects of the system are
presented in DCD Section 6.2 as described below:
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Chapter 6 Outline

6.2 Containment Systems (cont.)

DCD Containment Functional Desigqn
(cont.)

- description of the design bases of the containment structure, to include
discussion of the postulated accident scenarios, conditions, and extent of
simultaneous occurrences (single active failures, loss-of-offsite power/station
blackout, etc.)

- description of the design features of the containment structure, to include
identification of qualification testing and provisions to protect against external
pressure loading

- description of the containment functional capability and safety analyses
performed, including identification and justification of computer codes and
analysis methods, mass and energy releases for postulated LOCAs, mass
and energy releases for postulated secondary side pipe ruptures inside
containment, and results of FMEA of ECCS single active failures that result in
maximum accident pressure and temperature

- description of accident chronologies for most severe RCS pipe rupture
events, to include energy inventories and distribution prior to the accident, at
the time of peak pressure, at the end of the blowdown phase, and at the end
of core re-flood phase

- description of minimum containment pressure analysis, including computer
codes, used to determine minimum containment pressure to be used to
analyze the effectiveness of the ECCS

- description of the capability of structural heat sinks within the containment
structure

- description of instrumentation provided to monitor and record containment
pressure and temperature during accident conditions, including qualification
testing requirements

- description of in-service inspection and testing requirements for the
containment structure

- description of containment sub-compartment design basis, accident analyses
performed, computer codes and other methods utilized, including selection of
DBA and extent to which pipe restraints are credited

- description of bases and analyses for the prevention of fracture of the
containment pressure boundary per SRP 6.2.7

- description of the environmental qualification testing applicable to
components that may be exposed to the accident environment

- table(s) identifying the containment structure design pressure and
temperature, maximum calculated accident pressure and temperature,
sources and quantities of mass and energy that may be released inside
containment, and containment depressurizing rate

- figure(s) showing the general arrangement of the containment, including
internal structures
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Chapter 6 Outline

6.2 Containment Systems (cont.)

DCD - table(s) identifying the containment pressure and temperature responses to
(cont.) the spectrum of postulated accident conditions (LOCA - pipe breaks,

including location and size for each), to include RCS pipe ruptures as well as
secondary system pipe ruptures

- figure(s) showing graphical presentation of containment pressure and
temperature response and the refueling canal water temperature response as
functions of time for each accident analyzed

- table(s) identifying each structural heat sink within the containment structure,
including appropriate heat transfer correlations

- figure(s) showing the arrangement of all sub-compartments evaluated
- table(s) identifying sub-compartment free volumes, vent areas, initial

operating conditions of the plant, piping break details (system, location, size,
etc.), pressure response vs. time, mass and energy release data, flow
conditions, vent paths, and loss coefficients

UHS System

- detailed description and design basis of the UHS system, including provisions
for maintaining and adequate cooling water inventory at an acceptable
temperature for 7 days without makeup

- description of approach to demonstrate how the system will function as the
emergency core cooling system (ECCS) heat sink during design basis events

- description of safety evaluation, including single failure analysis, protection
against natural phenomena and adverse environmental conditions, capability
to withstand design loadings, and approach to demonstrate how the system
functions without compromising the safe operation of the plant under both
normal operating or transient situations

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

- description of plans to address long-term corrosion and fouling mechanisms
that may degrade system performance

- description of provisions for inspection of essential structures and
subsystems

- description of testing and inspection requirements
- description of instrumentation requirements
- figure(s) showing simplified P&D of the UHS system, including interfaces

with the ECCS system and other auxiliary functions (cleanup, makeup, etc.)
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Chapter 6 Outline

6.2 Containment Systems (cont.)

DCD Containment Isolation System
(cont.)

- description of the design bases and requirements for the containment
isolation system, to include conditions under which isolation is required,
requirements for isolation barriers, criteria for fluid and instrument lines that
penetrate containment, and environmental qualification tests to be performed
on mechanical and electrical components that may be subjected to an
accident environment

- description of in-service inspection and testing requirements for the
containment isolations valves and containment isolation barriers
(determination of leakage rate)

- description of test pressure(s) to be used for containment penetration leakage
rate testing and containment isolation valve leakage rate testing

- proposed schedule for performing preoperational and periodic leakage rate
testing for containment penetrations and containment isolation valves

- table(s) providing containment penetration information, including identification
number, notes for those exempt from leakage rate testing, system, size, fluid
contained, isolation valve data with failure position, power sources, valve
closure times, plant protection signals that initiate valve closure, etc.

- table(s) identifying containment isolation valves, with notes for those exempt
from leakage rate testing

- figure(s) showing simplified P&ID of the containment isolation system

Combustible Gas Control in Containment

- description of the design bases for combustible gas control in containment,
including capability to mix the containment atmosphere, prevent local high
concentrations for as long as accident conditions exist, and to monitor gas
concentrations

- description of the combustible gas production and accumulation analysis
inside containment under a LOCA, including a fault mode event analysis

- description of in-service inspection and testing requirements for the
combustible gas control systems and components

- table(s) identifying major components of the containment combustible gas
control system, including design and performance parameters

- figure(s) showing the simplified P&D for the containment combustible gas
control system, including all equipment, ducting, dampers, and
instrumentation
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Chapter 6 Outline

6.2 Containment Systems (cont.)

DCD Containment Leakage Testing
(cont.)

- description of bases and analyses for performance of the containment
integrated leakage rate testing and local leakage rate testing

- description of containment integrated leakage rate testing plan
- proposed schedule for performing preoperational and periodic leakage rate

testing for containment integrated leakage rate
- figure(s) showing simplified P&ID of the containment leakage rate testing

system

FSAR Same contents as mPower standard plant DCD Section 6.2.
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Chapter 6 Outline

6.3 Emergency Core Cooling System

PSAR The Clinch River SMR Plant emergency core cooling system (ECCS) is a
safety-related system which provides off-normal operating functions, such as
reactor coolant system pressure relief suppression and reactor coolant
makeup, as well as passive reactor core cooling capability under a variety of
design basis accidents (DBAs). Specific aspects of the system are presented
in PSAR Section 6.3 as described below:

- summary description of the ECCS, including design bases for selecting
functional and reliability requirements, and including design bases for post
DBA environmental conditions and protection from fire, flooding, and dynamic
effects

- proposed design parameters for each component (pressures, temperatures),
quantity of coolant available, component characteristics, and control and
actuation descriptions

- reference to PSAR Section 6.1 for proposed discussion on material
specifications for the ECCS

- discussion of ECCS reliability considerations which ensure the system will
start when needed

- preliminary FMEA of the ECCS; identification of the fundamental
consequences of each possible single failure or operator error, the potential
for passive failures, as well as single failures of any active components;
identification of specific equipment arrangement

- provisions for protection of the system against dynamic effects, thermal
stresses, or other causes

- identification of manual actions required by operators for proper ECCS
operation

- summary of DBA analyses; reference to PSAR Chapter 15 for details
including system performance curves

- description of the extent that components or portions of the ECCS are
required for operation of other systems and the extent which portions of other
systems are required for ECCS operation, including priority, conditions, and
limitations on operation or maintenance

- proposed description of design features that ensure long term recirculation of
the ECCS following a LOCA

- proposed ECCS instrumentation requirements, including description of bases
for selection and system actuation methods

- proposed description of plans for preoperational testing and in-service
inspection requirements for the ECCS

- figure(s) depicting the ECCS performance, including flow delivery curves as a
function of time for each accident type and time sequence of ECCS operation
for short and long term cooling (valve opening time, operator actions if
required, and other parameters affecting the selection of lag times)
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6.3 Emergency Core Cooling System (cont.)

PSAR - preliminary figure(s) showing simplified P&IDs of the ECCS, including
(cont.) component locations, piping, connecting systems, normal alignment of

valves, flow rates, and capacities

DCD The mPower standard plant ECCS is a safety-related system which provides
off-normal operating functions, such as reactor coolant system pressure relief
suppression and reactor coolant makeup, as well as passive reactor core
cooling capability under a variety of design basis accidents (DBAs). Specific
aspects of the system are presented in DCD Section 6.3 as described below:

- summary description of the ECCS design basis, including identification of all
major components and subsystems, reliability and redundancy
considerations, capability to maintain sub-criticality under accident conditions,
references to nuclear plant certifications with similar designs, applicable
industry codes and classifications, and compliance with relevant regulations
and rules

- summary description of the ECCS safety design basis, including identification
of each transient or accident for which the required protection includes ECCS
actuation

- ECCS component design parameters, including design and operating
pressures and temperatures, available quantity and location(s) of coolant,
water elevations in tanks with reference to core elevation, heat exchanger
characteristics, and relief valve parameters

- description of ECCS instrumentation available in the control room to assist in
assessing post-accident conditions

- description of instrumentation provisions for the various actuation methods
(both automatic and manual), including locations, conditions requiring system
actuation, and the bases for their selection

- description of required repositioning of valves necessary to achieve ECCS
functions

- reference to DCD Section 6.1 for description of material specifications and
material compatibility with all anticipated fluid and environmental conditions

- description of reliability considerations, including redundancy, separation of
components, power sources, etc., as wells as the results of a FMEA,
including the effects of any single failure or operator error that could affect
operation of the ECCS
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6.3 Emergency Core Cooling System (cont.)

DCD - reference to PSAR Section 3.4 for description of specific ECCS equipment
(cont.) arrangement showing that valve motor operators located within containment

will not become submerged during a LOCA
- description of how the passive system reliability and the impact of adverse

system interactions on the safety functions are considered, as well as how
regulatory oversight of the active nonsafety-related systems (RTNSS) are
considered in providing defense-in-depth capabilities for reactor coolant
makeup and decay heat removal

- description of the extent that components or portions of the ECCS are
required for operation of other systems and the extent which portions of other
systems are required for ECCS operation, including priority, conditions, and
limitations on operation or maintenance

- description of design features that ensure long term recirculation of the ECCS
following a LOCA

- description of the bounds within which the system parameters (coolant
reserve in storage volumes, maximum number of inoperable components,
etc.) must be maintained to support constant standby readiness

- description of the proposed preoperational ECCS test program, including
demonstration of flow rates through each injection flow path are within design
specifications under both ambient and simulated hot operating conditions

- description of the proposed in-service ECCS test program, including those
surveillance-type tests that may become part of the Technical Specifications

- figure(s) showing simplified P&IDs of the ECCS, including all components,
piping, interfaces with the connecting systems, normal alignment of valves,
flow rates, capacities, and instrumentation and controls

- table(s) presenting ECCS performance through the safety analyses of a
spectrum of postulated accidents, including a list of each specific accident
analyzed and the conclusion and the basis for any operational restrictions

FSAR Same contents as mPower standard plant DCD Section 6.3, including:

- description of the results from the ECCS preoperational test program
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6.4 Control Room Habitability System

PSAR The Clinch River SMR Plant control room habitability system is designed such
that control room operators are adequately protected against the effects of
accidental releases of toxic and radioactive gases, smoke and steam, and can
remain in the control room and take appropriate actions to operate the nuclear
power plant safely under normal conditions, and maintain it in a safe condition
under accident conditions. Control Room Envelope (CRE) habitability is
demonstrated in PSAR Section 6.4 based on the following information:

- proposed physical definition of the CRE area and description of the CRE
ventilation system, including the following features:

" isolation and interaction of the CRE with adjacent zones by maintaining
pressure difference criteria as required by NUREG 0800

" description of the major components, design parameters and
classifications to maintain CRE habitability

" seismic classifications of CRE habitability system components,
instrumentation, and ductwork

" placement and operation of sensing detector instruments that monitor
radiation, smoke and toxic gases

" charcoal filter train specifications and details based on recommendations
in RG 1.52, ANSI/ASME Code AG-1, N509 & N510

- preliminary system description for control room habitability system, including
description of operating procedures for both normal and emergency operation
modes

- preliminary shielding design for the control room
- identification of all major components with their design parameters, including

leak tightness characteristics, flow rates, free-air volume, and filter
efficiencies for both normal and emergency operating modes, along with
closure times of the isolation dampers

- control room habitability evaluation based on- and off-site hazardous
chemical releases

- preliminary figure(s) (elevation and plan view) detailing the physical location
of the control room including control room air intakes, surrounding corridors,
doors, and stairwells, as well as the location of potential release points
including a description of radiation shielding

- preliminary figure(s) and table(s) showing simplified P&ID of the control room
habitability and ventilation system (CRE and non-emergency ventilation
portion of the system), including all equipment, ductwork, control and isolation
dampers, and instrumentation, as well as the identification of all airflows
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6.4 Control Room Habitability System (cont.)

DCD The mPower standard plant control room habitability system is designed such
that control room operators are adequately protected against the effects of
accidental releases of toxic and radioactive gases, smoke and steam, and can
remain in the control room and take appropriate actions to operate the nuclear
power plant safely under normal conditions, and maintain it in a safe condition
under accident conditions. Control Room Envelope (CRE) habitability is
demonstrated in DCD Section 6.4 based on the following information:

- detailed design bases for the functional design of the CRE, including
definition of the emergency zone, period of habitability, personnel capacity,
radiation protection, smoke protection, toxic gas protection, emergency
monitors and control equipment, respiratory, eye, and skin protection for
emergencies, and food, water, medical supplies, and sanitary facilities

- physical definition of the CRE area and detailed description of the CRE
habitability system, including the following features:

" the CRE is contained inside a Seismic Category I structure, protected
from wind and tornado effects, from external and internal flooding, from
external and internal missiles, from dynamic effects associated with the
postulated rupture of piping, seismic qualification of electrical and
mechanical components, environmental design

" the CRE area walls, floor & ceiling maintain space temperature by acting
as a passive heat sink by providing thermal fin to enhance the heat
transfer from the CRE areas to the heat sink via concrete

" isolation and interaction of CRE with adjacent zones by maintaining
pressure difference criteria as required by NUREG 0800

" description of the major components, design parameters and
classifications to maintain CRE habitability

" seismic classifications of CRE habitability system components,
instrumentation, and ductwork

" placement and operation of sensing detector instruments that monitor
radiation, smoke and toxic gases

" charcoal filter train specifications and details based on recommendations
in RG 1.52, ANSI/ASME Code AG-1, N509 & N510

- description of methods and assumptions used in leak tightness evaluation
including the exfiltration and infiltration analyses used to determine
pressurization airflow requirements and identification of all potential leak
paths

- description of control room habitability ventilation system design, including
description of operating procedures for both normal and emergency operation
modes

- description of shielding design for the control room
- definition of source terms and radiation attenuation by shielding and

separation, including evaluation of DBA doses to control room operators
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6.4 Control Room Habitability System (cont.)

DCD - inspection, testing, and instrumentation requirements
(cont.) - identification/disposition of onsite chemicals and evaluation of control room

habitability for toxic chemicals based on RG 1.78
- figure(s) showing the general arrangement of the CRE including the physical

location of the control room, zone identification, ventilation system layout
drawings, control room air intakes, and elevation and plan views, as well as
its relation to adjacent zones and pressure containing equipment and
potential release points

- figure(s) and table(s) showing the simplified P&ID of the control room
ventilation system (CRE and non-emergency ventilation portion of the
system), including all equipment, ductwork, control and isolation dampers,
and instrumentation, as well as the identification of all airflows for both normal
and emergency operating modes

- table(s) identifying all major components with their design parameters,
including leakage characteristics, filter efficiencies and closure times of the
isolation dampers

FSAR Same contents as mPower standard plant DCD Section 6.4, with the following
supplemental information:

- description of program for CRE habitability, including procedures and testing
- updated control room habitability analyses, if required, based on site-specific

information on toxic chemicals of mobile and stationary sources within the
requirements of RG 1.78
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6.5 Fission Product Removal and Control System

PSAR The Clinch River SMR Plant fission product removal and control system is
handled by passive removal processes (natural circulation/condensation
mechanisms) inside of the steel primary containment following a DBA. There
are no active fission product control systems (filter systems, containment spray
systems, or other fission product control systems) which are required to limit
accidental releases of fission products to doses less than the regulatory
guideline limits.

- reference to PSAR Chapter 15 for analysis of containment passive radiation
removal and control processes following a DBA

DCD The mPower standard plant fission product removal and control system is
handled by passive removal processes (natural circulation/condensation
mechanisms) inside of the steel primary containment following a DBA. There
are no active fission product control systems (filter systems, containment spray
systems, or other fission product control systems) which are required to limit
accidental releases of fission products to doses less than the regulatory
guideline limits.

- reference to DCD Chapter 15 for analysis of containment passive radiation
removal and control processes following a DBA

FSAR Same contents as mPower standard plant DCD Section 6.5.
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6.6 Inservice Inspection of Class 2 and 3 Components

PSAR The Clinch River SMR Plant Quality Groups B and C components are included
in an In-service Inspection (ISI) Program that is compliant with Section Xl of the
ASME Code, including all examination tests, techniques, procedures, intervals,
results evaluations, and augmented ISI to protect against postulated piping
failures. Specific aspects of the ISI Program are described below:

- discussion regarding the examination plans for all of the Quality Group B
(Class 2) components, including those listed in Table IWC-2600 of Section XI
in accordance with ASME Code requirements

- description of proposed accessibility requirements for components that will be
included for inservice inspections

- discussion of the extent to which Quality Group C (Class 3) components,
including those listed in Subarticle IWD-2600 of Section XI, will be examined in
accordance with the ASME Code

- plans for ISI program, including information on areas subject to examination,
method of examination, and extent and frequency of examination, is provided
in the Technical Specifications (reference PSAR Chapter 16)

DCD For the mPower standard plant, all Quality Groups B and C components are
included in an ISI Program that is compliant with Section Xl of the ASME Code,
including all examination tests, techniques, procedures, intervals, results
evaluations, and augmented ISI to protect against postulated piping failures.
Specific aspects of the ISI Program are described below:

- proposed approach for development of preservice and ISI program for ASME
Section III Class 2 and 3 components

FSAR Same contents as PSAR Section 6.6 and mPower standard plant DCD Section
6.6, with the following supplemental information:

- updated description of preservice and ISI program for ASME Section III Class
2 and 3 components
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6.7 Main Steam Isolation Valve Leakage Control System (BWR)

PSAR PSAR Section 6.7 includes a statement that the main steam isolation valve
leakage control system is not applicable to the Clinch River SMR Plant.

DCD DCD Section 6.7 includes a statement that the main steam isolation valve
leakage control system is not applicable to the mPower standard plant design.

FSAR FSAR Section 6.7 includes a statement that the main steam isolation valve
leakage control system is not applicable to the Clinch River SMR Plant.
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NRC Version

Section Submittal Regulatory Requirements Proposed Exemptilon Regulatory Basis for Seotion Content NUREG-800 Regulatory Guidanee Industry CPA Information Beyond RG 1.70 Changes to the Key tIenss Related Setlons
NumbernTntle Document (SRP) Section (See Note 1) Guidance Standard Plant

PSAR 10 CFR 50 Appendix A, GDC 2, No RG 1.70 9.4.1 RGs 1.29, 1.52,1.78, ANSIIASME Code AG-1, 2009 Yes No None 3.2.33.3.4, 3.5,

4,5,19,60 1.140,1.155, 1.195, ANS 59.2-1985 3.6, 3.7. 3.8. 3.9,
10 CFR 50.63 Note: PSAR Section 9.4.1 will also address SBO 1.196,1.197 ASHRAE 62.1-2010 PSAR will also address SBO 3.10, 3.11, 6.4, 6.5.

and toxic gas events, consistent with RG 1.206. ASME N509-2002 requirements per 10 CFR 50.63, as 6.6. 7.3. 8.3, 9.5,
ASME N510-2007 discussed in RG 1.206 12.3. 12.4, 16, 17

9.4.1 DCD 10 CFR 50 Appendix A, GDC 2, No RG 1.206 9.4.1 RGs 1.29, 1.52.1.78, ANSI/ASME Code AG-1. 2009 N/A N/A None 3.2. 3.3. 3.4.3.5,

4.5,19,60 1.140,1.155, 1.195. ANS 59.2-1985 3.6. 3.7. 3.8. 3.9,
Control Room 10 CFR 50.63 1.196, 1.197 ASHRAE 62.1-2010 3.10. 3.11, 6.4, 6.5,

Area 10 CFR 52.47(b)(1) ASME N509-2002 6.6, 7.3. 8.3, 9.5,
Ventilation ASME N510-2007 12.3, 12.4, 16, 17

System
FSAR 10 CFR 50 Appendix A, GDC 2, No RG 1.206 9.4.1 RGs 1.29, 1.52,1.78, ANSl/ASME Code AG-1, 2009 N/A No None 3.2, 3.3, 3.4, 3.5,

4,5,19,60 1.140,1.155, 1.195, ANS 59.2-1985 3.6, 3.7, 3.8, 3.9,
10 CFR 50.63 1.196,1.197 ASHRAE 62.1-2010 3.10, 3.11, 6.4. 6.5,

ASME N509-2002 6.6. 7.3. 8.3. 9.5.
ASME N510-2007 12.3, 12.4, 16. 17

PSAR 10 CFR 50 Appendix A. GDC 2, No FIG 1.70 9.4.2 RGs 1.13, 1.115, ASME Code AG-1-2009 Yes No None 3.2. 3.3, 3.5, 3.7.
4,5.61,64 1.117,1.25,1.29, 1.52, ASME N509-2002 3.8, 3.9. 3.10. 3.11,
10 CFR 50.63 Note: PSAR Section 9.4.2 will also address SBO 1.140 ASME N511-2007 PSAR will also address SBO 6.6, 7.7. 8.3,11.5.

consistent with RG 1.206. requirements per 10 CFR 50.63, as 12,15.7.16.17

9.4.2 r dissor- in RG 1 206
DCD 10 CFR 50 Appendix A, GDC 2, No RG 1.206 9.4.2 RGs 1.13, 1.115, ASME Code AG-1-2009 N/A N/A None 3.2, 3.3. 3.5. 3.7.

Spent Fuel 4,5.61,64 1.117,1.25,1.29, 1.52, ASME N509-2002 3.8. 3.9, 3.10, 3.11,

Pool Area 10 CFR 50.63 1.140 ASME N51O-2007 6.6. 7.7, 8.3,11.5,

Ventilation 10 CFR 52.47(b)(1) 12,15.7,16,17

System FSAR 10 CFR 50 Appendix A, GDC 2. No RG 1.206 9.4.2 RGs 1.13, 1.115, ASME Code AG-1-2009 N/A No None 3.2. 3.3, 3.5, 3.7,

4, 5, 61,64 1.117,1.25,1.29,1.52. ASME N509-2002 3.8, 3.9, 3.10. 3.11.
10 CFR 50.63 1.140 ASME N510-2007 6.6, 7.7, 8.3.11.5,

12. 15.7. 16. 17

PSAR 10 CFR 50 Appendix A, GDC 2, No RG 1.70 9.4.3 RGs 1.21, 1.29,1.140 ANS 59.2-1985 Yes No None 3.2. 3.3, 3.5, 3.7,

5,60 3.8, 3.9. 3.10, 6.6,
10 CFR 50.63 Note: PSAR Section 9.4.3 will also address SBO PSAR will also address SBO 7.7. 8.3,11.5, 12,

consistent with RG 1.206. requirements per 10 CFR 50.63, as 16.17
discussed in RG 1.206

9.4.3

DCO 10 CFR 50 Appendix A, GDC 2, No RG 1.206 9.4.3 RGs 1.21, 1.29,1.140 ANS 59.2-1985 N/A N/A None 3.2, 3.3, 3.5, 3.7,
Reactor 5. 60 3.8, 3.9, 3.10, 6.6,
Service 10 CFR 50.63 7.7. 8.3,11.5, 12,
Building 10 CFR 52.47(b)(1) 16. 17
HVAC

Systems

FSAR 10 CFR 50 Appendix A, GDC 2. No RG 1.206 9.4.3 RGs 1.21, 1.29,1.140 ANS 59.2-1985 N/A No None 3.2. 3.3. 3.5, 3.7,

5.60 3.8, 3.9, 3.10, 6.6,
10 CFR 50.63 7.7, 8.3,11.5, 12,

1 1 - 16. 17

PSAR 10 CFR 50 Appendix A, GDC 2, No RG 1.70 9.4.4 RGs 1.29 ANS 59.2-1985 No No None 3.2, 3.3, 3.5, 3.7.
5,60 3.8, 3.9, 3.10, 6.6,

7.7, 8.3, 11.5, 12,

9.4.4 16.17
DCO 10 CFR 50 Appendix A. GDC 2, No RG 1.206 9.4.4 RGs 1.29 ANS 59.2-1985 N/A N/A None 3.2. 3.3, 3.5, 3.7.

Turbine Area 5,60 3.8. 3.9, 3.10, 6.6.

Ventilation 10 CFR 52.47(b)(1) 7.7. 8.3,11.5,12,

System RFSAR 10 CFN 50 Appendix A. ODC 2, No NO 1.206 9.4.4 RGs 1.29 ANS 59.2-1985 N/A No None 3.2, 3.3, 3.5, 3.7,

5,60 3.8, 3.9, 3.10, 6.6.

7.7, 8.3. 11.5.12.
1E, 17'

Note 1: RG revisions are not identified as these will be consistent with the version in effect 6 months prior to the PSAR submittal. Page I of 2 Rev. 0
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NRC Version

Section Submittal Regulatory Requirements Proposed Exemptions Regulatory Basis for Section Content NUREG-0800 Regulatory Guidance Industry CPA Information Beyond RG 1.70 Changes to the Key Issues Related Sections
NumbeerTitle Document (SRP) Section (See Note 1) Guidance Standard Plant

_ _sne

9.4.5 PSAR The Engineered Safety Feature See Section 9.4.1 See Section 9.4.1 9.4.1 See Section 9.4.1 See Section 9.4.1 See Section 9.4.1 No None See Section 9.4.1
(ESF) ventilation system

Engineered D functions are performed by the
Safety safety-related control room
Feature hrabitability system as discussed

Ventilation FESAR in Section 9.4.1
System I

PSAR 10 CFR 50 Appendix A, GDC 2, No 1.70 9.4.3 RGs 1.29, 1.45, 1.140, ASME Code AG-1-2009 Yes No None 3.2, 3.3, 3.5, 3.7,
16, 38, 40, 54, 56, 57 1.141,1.155 ASME N509-2002 3.8. 3.9, 3.10, 6.6,
10 CFR 50.63 Note: The section contents are consistent with ASME N510-2007 PSAR will also address SBO 7.7. 8.3,11, 12, 16.

the general guidelines of RG 1.70, Section 9.4 requirements per 10 CFR 50.63, as 17
based on the specific system function and also discussed in RG 1.206

addresses SBO consistent with RG 1.206.

9.4.6 DCD 10 CFR 50 Appendix A. GDC 2, No RG 1.206, Section C.1.9.4 9.4.3 RGs 1.29, 1.45. 1.140, ASME Code AG-1-2009 N/A N/A None 3.2, 3.3, 3.5, 3.7,
16, 38,40, 54, 56, 57 1.141,1.155 ASME N509-2002 3.8. 3.9, 3.10, 6.6,

Containment 10 CFR 50.63 Note: The section contents are consistent with ASME N510-2007 7.7, 8.3, 11.12.16,

HVAC System 10 CFR 52.47(b)(1) the general guidelines of RG 1.206 Section 9.4 17
based on the specific system function.

FSAR 10 CFR 50 Appendix A, GDC 2. No RG 1.206, Section C.1.9.4 9.4.3 KGs 1.29. 1.45,1.140, ASME Code AG-1 -2009 NIA No None 3.2, 3.3, 3.5, 3.7,
16. 38, 40, 54,56, 57 1.141,1.155 ASME N509-2002 3.8, 3.9. 3.10, 6.6,
10 CFA 50.63 Note: The section contents are consistent with ASME N510-2007 7.7, 8.3. 11, 12. 16,

the general guidelines of RG 1.206 Section 9.4 17
based on the specific system function.

PSAR 10 CFR 50 Appendix A, GDC 2, No RG 1.206, Section C.1.9.4 9.4.5, 9.5.8 RGS 1.29. 1.140 ANS 59.2-1985 Yes No None 3.2, 3.3, 3.4, 3.5,
4,5,60 3.6, 3.7, 3.8, 3.9,
10 CFR 50.63 Note: The section contents are consistent with PSAR will also address SBO 6.5, 6.6, 7, 8.4, 9.5,

the general guidelines of RG 1.206 Section 9.4 requirements per 10 CFR 50.63, as 11.3,16,17

based on the specific system function. discussed in RG 1.206
9.4.7I

DCD 10 CFR 50 Appendix A, GDC 2. No RG 1.206, Section C.1.9.4 9.4.5, 9.5.8 RGs 1.29,1.140 ANS 59.2-1985 N/A N/A None 3.2, 3.3, 3.4, 3.5,

Diesel 4, 5, 60 3.6, 3.7, 3.8, 3.9,

Generator 10 CFR 50.63 Note: The section contents are consistent with 6.5, 6.6, 7, 8.4, 9.5.

Room 10 CFR 52.47(b)(1) the general guidelines of RG 1.206 Section 9.4 11.3,16,17

Ventilation based on the specific system function.

Systems FSAK 10 CFR 50 Appendix A, GDC 2, No RG 1.206, Section C.I.9.4 9.4.5,9.5.8 RGs 1.29, 1.140 ANS 59.2-1985 N/A No None 3.2, 3.3, 3.4, 3.5,

4. 5. 60 3.6. 3.7. 3.8. 3.9,
10 CFR 50.63 Note: The section contents are consistent with 6.5, 6.6, 7, 8.4, 9.5,

the general guidelines of RG 1.206 Section 9.4 11.3,16,17
based on the specific system function.

PSAR 10 CFR 50 Appendix A, GDC 2, No RG 1.206, Section C.l.9.4 9.4.1,9.4.4 RGs 1.29, 1.140 ANS 59.2-1985 Yes No None 3.2, 3.3, 3.5, 3.10,

4,5,19 NUREG-0696 6.4, 7, 8.4, 9.5, 11,
10 CFR 50.63 Note: The section contents are consistent with PSAR will address applicable 12, 14,15, 17

the general guidelines of RG 1.206 Section 9.4 guidance for TSC HVAC per NUREG
based on the specific system function. 0696

9.4.8 DCD 10 CFR 50 Appendix A, GDC 2, No RG 1.206, Section C.1.9.4 9.4.1, 9.4.4 RGs 1.29, 1.140 ANS 59.2-1985 N/A N/A None 3.2, 3.3, 3.5. 3.10,

4,5,19 NUREG-0696 6.4. 7, 8.4, 9.5,11,
Technical 10 CFR 50.63 Note: The section contents are consistent with 12, 14, 15, 17
Support 10 CFR 52.47(b)(1) the general guidelines of RG 1.206 Section 9.4

Center HVAC based on the specific system function.
System

PSAR 10 CFR 50 Appendix A, GDC 2, No RG 1.206, Section C.1.9.4 9.4.1, 9.4.4 RGS 1.29,1.140 ANS 59.2-1985 N/A No None 3.2, 3.3, 3.5, 3.10,
4,.5,18 NUREG-0696 6.4, 7, 8.4, 9.5. 11,

10 CFR 50.63 Note: The section contents are consistent with 12, 14, 15,17
the general guidelines of RG 1.206 Section 9.4
based on the specific system function.

Note 1: RG revisions are not identified as these will be consistent with the version in effect 6 months prior to the PSAR submittal. Page 2of 2 Rev. 0
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Section 9.4 Outline

9.4 Air Conditioning, Heating, Cooling and Ventilation Systems

9.4.1 Control Room Area Ventilation System

PSAR The Clinch River SMR Plant control room area ventilation (CRAV) system is a
subsystem of the Reactor Service Building (RSB) heating, ventilation, and air
conditioning (HVAC) system. The nonsafety-related portion of the CRAV
system provides a controlled environment for the comfort and safety of control
room personnel, assuring operability of control room components during all
normal operating conditions when AC power is available. The safety-related
control room habitability system provides pressurization of the main control
room envelope (MCRE) and protection from the effects of smoke, inhaled
radionuclides, and toxic gases as discussed in PSAR Section 6.4. The MCRE
structural design provides a passive heat sink to maintain suitable ambient
control room temperature under design basis event (DBE) conditions. Specific
aspects of the CRAV system included in the PSAR are provided below:

- preliminary design bases for the CRAV system, including:
* criteria to ensure performance (flow rates, preferred airflow directions,

pressure differential criteria, temperature and humidity limits, and
filtration)

* criteria to ensure reliability of the system (redundancy, seismic design,
missile protection features, and meeting single failure criterion for
safety-related portion of the system) for all modes of operation (normal,
smoke, radiation, and toxic gas modes)

* identification of criteria for manual or automatic actuation of system
components or dampers

* criteria for monitoring for radiation and/or toxic gas
* criteria for other controls essential to the system performance
* identification of applicable General Design Criteria (GDCs)

- preliminary system description, including plans for plant operator comfort and
safety, and requirements for radiation protection requirements as required by
regulatory guide

- reference to PSAR Section 6.4 for description of preliminary methods for
detection and monitoring of dangerous environmental conditions (smoke,
radiation, toxic gases, etc.)

- proposed safety evaluation of the control room air treatment system,
including capability to mitigate and/or exclude entry of contaminants, methods
for the removal of contaminants by air filtration system, detection of adverse
or dangerous environmental conditions (as discussed in Section 6.4),
maintenance of acceptable zone conditions, and anticipated degradation of
equipment performance if temperature limits are exceeded

- preliminary evaluation of the control room ventilation system's ability to
mitigate the effects (and/or exclude entry) of smoke, radiation, toxic gas
conditions, station blackout (SBO), and the coincidental loss of offsite power
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Section 9.4 Outline

9.4.1 Control Room Area Ventilation System (cont.)

PSAR - proposed inspection and testing requirements
(cont.) - preliminary figure(s) showing simplified piping and instrumentation diagram

(P&ID) of the CRAV system

DCD The mPower standard plant CRAV system is a subsystem of the RSB HVAC
system. The nonsafety-related portion of the CRAV system provides a
controlled environment for the comfort and safety of control room personnel,
assuring operability of control room components during all operating conditions
when AC power is available. The safety-related control room habitability
system provides pressurization of the MCRE and protection from the effects of
smoke, inhaled radionuclides, and toxic gases as discussed in DCD Section
6.4. The MCRE structural design provides a passive heat sink to maintain
suitable ambient control room temperature under DBE conditions. Specific
aspects of the CRAV system included in the DCD are provided below:

- design bases for the CRAV system, including:
" criteria to ensure performance (flow rates, preferred airflow directions,

pressure differential criteria, temperature and humidity limits, and
filtration)

* criteria to ensure reliability of the system (redundancy, seismic design,
missile protection features, and meeting single failure criterion for
safety-related portion of the system) for all modes of operation (normal,
smoke, radiation, and toxic gas modes)

" identification of criteria for manual or automatic actuation of system
components or dampers

" criteria for monitoring for radiation and/or toxic gas
" criteria for other controls essential to the system performance
* identification of applicable General Design Criteria (GDCs)

- detailed system description, including identification of major components, flow
paths, key parameters, essential controls, and operating modes

- reference to DCD Section 6.4 for description of methods for detection and
monitoring of dangerous environmental conditions (smoke, radiation, toxic
gases, etc.)

- safety evaluation of the control room air treatment system, including the
results of a failure mode and effects analysis (FMEA), safety objectives and
the manner in which the system achieves each, such as capability to mitigate
and/or exclude entry of contaminants, methods for the removal of
contaminants by air filtration system, detection of adverse or dangerous
environmental conditions (as discussed in Section 6.4), maintenance of
acceptable zone conditions, and anticipated degradation of equipment
performance if temperature limits are exceeded
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Section 9.4 Outline

9.4.1 Control Room Area Ventilation System (cont.)

DCD - evaluation of the CRAV system's ability to mitigate the effects (and/or exclude
(cont.) entry) of smoke, radiation, toxic gas conditions, SBO, and the coincidental

loss of offsite power
- description of operational testing procedures
- description of inspection and testing requirements
- description of the system instrumentation requirements including detection

and monitoring of radiation and toxic gas conditions, and features
incorporated to verify system availability in correct operating mode

- identification of COL Information Item to determine HVAC coil capacities
affected by site-specific conditions

- table(s) showing key parameters (flow rates, temperature limits, humidity
limits, filtration capacities/efficiencies, etc.) and features of major components

- figure(s) showing simplified P&ID of the CRAV system

FSAR Same contents as mPower Standard Plant DCD Section 9.4.1 with the

following supplemental information:

- information on HVAC coil capacities affected by site-specific conditions
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Section 9.4 Outline

9.4.2 Spent Fuel Pool Area Ventilation System

PSAR The Clinch River SMR Plant spent fuel pool (SFP) area ventilation system is a
nonsafety-related subsystem of the Reactor Service Building (RSB) HVAC
system. The SFP area ventilation system maintains acceptable ambient
conditions in the SFP area, permits personnel access, and controls radioactivity
in the area during normal and off-normal operational modes when AC power is
available. Specific aspects of the SFP area ventilation system are provided
below:

- preliminary design bases for the SFP area ventilation system, including:
* criteria to ensure performance (flow rates, preferred airflow directions,

pressure differential criteria, temperature and humidity limits, and
filtration)

" criteria to ensure reliability of the system (redundancy, seismic design,
and missile protection features) for all modes of operation (normal,
smoke, and radiation modes)

" identification of criteria for manual or automatic actuation of system
components or dampers

* criteria for radiation monitoring and other controls essential to the system
performance

" identification of applicable General Design Criteria (GDCs)
- preliminary system description, including identification of flow paths, operating

modes, and system instrumentation
- proposed safety evaluation of the SFP air treatment system, including

identification of safety objectives and the manner in which the system achieves
each, such as capability for the removal of contaminants by filtration, ability to
detect radiation in the SFP area, ability to prevent contaminated air from
leaving the spent fuel area, maintenance of acceptable zone conditions, and
anticipated degradation of equipment performance if temperature limits are
exceeded

- preliminary evaluation of the SFP area ventilation system's ability to function
during an SBO

- proposed inspection and testing requirements
- preliminary figure(s) showing simplified P&ID for the SFP area ventilation

system

DCD The mPower standard plant SFP area ventilation system is a nonsafety-related
subsystem of the RSB HVAC system. The SFP area ventilation system
maintains acceptable ambient conditions in the SFP area, permits personnel
access, and controls radioactivity in the area during normal and off-normal
operational modes when AC power is available. Specific aspects of the SFP
area ventilation system are provided below:

- design bases for the SFP area ventilation system, including:
* criteria to ensure performance (flow rates, preferred airflow directions,

pressure differential criteria, temperature and humidity limits, and
filtration)
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Section 9.4 Outline

9.4.2 Spent Fuel Pool Area Ventilation System (cont.)

DCD • criteria to ensure reliability of the system (redundancy, seismic design,
(cont.) and missile protection features) for all modes of operation (normal,

smoke, and radiation modes)
* identification of criteria for manual or automatic actuation of system

components or dampers
• criteria for radiation monitoring and other controls essential to the system

performance
" identification of applicable General Design Criteria (GDCs)

- detailed system description, including identification of major components, flow
paths, key parameters, essential controls, operating modes, and requirements
to re-align the system as a result of automatic actuation or operator action for
all operational modes with reference to response to radiation or other actuation
signals

- safety evaluation of the SFP air treatment system, including identification of
safety objectives and the manner in which the system achieves each, such as
capability for the removal of contaminants by filtration, ability to detect radiation
in the SFP area, ability to prevent contaminated air from leaving the spent fuel
area, maintenance of acceptable zone conditions, and anticipated degradation
of equipment performance if temperature limits are exceeded

- evaluation of the SFP area ventilation system's ability to function during an
SBO

- description of operational testing procedures
- description of inspection and testing requirements
- description of the system instrumentation requirements including radiation

detection and monitoring and features incorporated to verify correct operating
mode

- COL information item to determine HVAC coil capacities affected by site-
specific conditions

- table(s) showing key parameters (flow rates, temperature limits, humidity
limits, filtration capacities/efficiencies, etc.) and features of major components

- figure(s) showing simplified P&ID for the SFP area ventilation system

FSAR Same contents as mPower standard plant DCD Section 9.4.2 with the following

supplemental information:

- information on HVAC coil capacities affected by site-specific conditions
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Section 9.4 Outline

9.4.3 Reactor Service Building HVAC Systems

PSAR The Clinch River SMR Plant RSB HVAC systems consist of both radiological
controlled area (RCA) and non-RCA subsystems, which are independent with
no cross ties from any non-RCA subsystem to a RCA subsystem. The
subsystems are identified as follows:

RCA HVAC Subsystems
* SFP Area (reference PSAR Section 9.4.2 for discussion)
* Radwaste Storage Building
* Decontamination Area
" Hot Machine Shop
* Chemical Calibration Lab
" Nuclear Sampling Room

Non-RCA HVAC Subsystems
* Class 1 E Battery Rooms and Class 1 E Switchgear Rooms
* Alternate Shutdown Area
* Diesel Generator Rooms (reference PSAR Section 9.4.7 for discussion)
" Security Area
* SSE Fire Pump Room
* Main Access Area
" Control Room Area Ventilation System (reference PSAR Section 9.4.1

for discussion)

The RSB HVAC systems are nonsafety-related, with the exception of the control
room habitability system. The RSB HVAC systems are designed to provide
proper environmental conditions during normal plant operations when AC power
is available. Specific aspects of the systems included in the PSAR are provided
below:

- preliminary design bases for the RSB HVAC systems, including:
* criteria to ensure performance (flow rates, preferred airflow directions,

pressure differential criteria, temperature and humidity limits, and
filtration)

* criteria to ensure reliability of the system (redundancy, seismic design,
and missile protection features) for all modes of operation (normal,
smoke, and radiation modes)

* identification of criteria for manual or automatic actuation of system
components or dampers

* criteria for radiation monitoring and other controls essential to the system
performance

* identification of applicable General Design Criteria (GDCs)
* requirements to detect the need for isolation and to isolate portions of

the system in the event of failures or malfunctions and the capability of
the system to function under such conditions
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Section 9.4 Outline

9.4.3 Reactor Service Building HVAC Systems (cont.)

PSAR - preliminary system description for each subsystem, including identification of
(cont.) flow paths, operating modes, and system instrumentation

- proposed safety evaluation of each subsystem, including a failure analysis and
identification of safety objectives and the manner in which the system achieves
each, such as capability for the removal of contaminants by filtration,
maintenance of acceptable zone conditions, anticipated degradation of
equipment performance if temperature limits are exceeded, and effects of the
inability to maintain preferred airflow directions

- preliminary evaluation of the system's ability to function during an SBO
- proposed inspection and testing requirements
- reference to applicable sections in PSAR Chapters 11 and 12 that describe

radiological considerations for normal operation
- preliminary figure(s) showing simplified P&ID for each subsystem

DCD The mPower standard plant RSB HVAC systems consist of both RCA and non-
RCA subsystems, which are independent with no cross ties from any non-RCA
subsystem to RCA subsystem. The subsystems are identified as follows:

RCA HVAC Subsystems
" SFP Area (reference DCD Section 9.4.2 for discussion)
" Radwaste Storage Building
" Decontamination Area
* Hot Machine Shop
• Chemical Calibration Lab
* Nuclear Sampling Room

Non-RCA HVAC Subsystems
* Class 1 E Battery Rooms and Class 1 E Switchgear Rooms
* Alternate Shutdown Area
* Diesel Generator Rooms (reference DCD Section 9.4.7 for discussion)
* Security Area
* SSE Fire Pump Room
* Main Access Area
" Control Room Area Ventilation System (reference DCD Section 9.4.1 for

discussion)

The RSB HVAC systems are nonsafety-related, with the exception of the control
room habitability system. The RSB HVAC systems are designed to provide
proper environmental conditions during normal plant operations when AC power
is available. Specific aspects of the systems included in the DCD are provided
below:
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Section 9.4 Outline

9.4.3 Reactor Service Building HVAC Systems (cont.)

DCD design bases for the RSB HVAC systems, including:
(cont.) 0 criteria to ensure performance (flow rates, preferred airflow directions,

pressure differential criteria, temperature and humidity limits, and
filtration)

" criteria to ensure reliability of the system (redundancy, seismic design,
and missile protection features) for all modes of operation (normal,
smoke, and radiation modes)

" identification of criteria for manual or automatic actuation of system
components or dampers

" criteria for radiation monitoring and other controls essential to the system
performance

" identification of applicable General Design Criteria (GDCs)
" requirements to detect the need for isolation and to isolate portions of

the system in the event of failures or malfunctions and the capability of
the system to function under such conditions

detailed system description for each subsystem, including identification of
major components, flow paths, key parameters, essential controls, operating
modes, and requirements to realign the system as a result of automatic
actuation or operator action for all operational modes with reference to
response to radiation or other actuation signals

- safety evaluation of each subsystem, including results of a failure analysis and
identification of safety objectives and the manner in which the system achieves
each, such as capability for the removal of contaminants by filtration,
maintenance of acceptable zone conditions, anticipated degradation of
equipment performance if temperature limits are exceeded, and effects of the
inability to maintain preferred airflow directions

- evaluation of the system's ability to function during an S130
- description of operational testing procedures
- description of inspection and testing requirements
- description of each subsystems' instrumentation requirements including

radiation detection and monitoring and features incorporated to verify correct
operating mode

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

- COL information item to determine HVAC coil capacities affected by site-
specific conditions

- table(s) showing key parameters (flow rates, temperature limits, humidity
limits, filtration capacities/efficiencies, etc.) and features of major components
for each subsystem

- figure(s) showing simplified P&ID for each subsystem
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Section 9.4 Outline

9.4.3 Reactor Service Building HVAC Systems (cont.)

FSAR Same contents as mPower standard plant DCD Section 9.4.3 with the following
supplemental information:

- information on HVAC coil capacities affected by site-specific conditions
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Section 9.4 Outline

9.4.4 Turbine Building Ventilation System

PSAR The Clinch River SMR Plant turbine building ventilation system is nonsafety-
related and provides heating and ventilation in the turbine building for normal
operating modes when AC power is available. The turbine building ventilation
system maintains building temperature within acceptable environmental
conditions for personnel and equipment. Specific aspects of the system are
provided below:

- preliminary design bases for the turbine building ventilation system, including:
* criteria to ensure performance (flow rates, preferred airflow directions,

pressure differential criteria, temperature limits, and filtration)
" criteria to ensure reliability of the system for all modes of operation

(normal and smoke modes)
" identification of criteria for manual or automatic actuation of system

components or dampers
* criteria for other controls essential to the system performance
" identification of applicable General Design Criteria (GDCs)

- preliminary system description, including identification of flow paths, operating
modes, and system instrumentation

- proposed safety evaluation, including a failure analysis that addresses the
effects of the inability to maintain preferred airflow directions

- proposed inspection and testing requirements
- preliminary figure(s) showing simplified P&ID for the turbine building area

ventilation system

DCD The mPower standard plant turbine building ventilation system is nonsafety-
related and provides heating and ventilation in the turbine building for normal
operating modes when AC power is available. The turbine building ventilation
system maintains building temperature within acceptable environmental
conditions for personnel and equipment. Specific aspects of the design are
provided below:

- design bases for the turbine building ventilation system, including:
* criteria to ensure performance (flow rates, preferred airflow directions,

pressure differential criteria, temperature limits, and filtration)
* criteria to ensure reliability of the system for all modes of operation

(normal and smoke modes)
* identification of criteria for manual or automatic actuation of system

components or dampers
" criteria for other controls essential to the system performance
" identification of applicable General Design Criteria (GDCs)
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Section 9.4 Outline

9.4.4 Turbine Building Ventilation System (cont.)

DCD - detailed system description, including identification of major components, flow
(cont.) paths, key parameters, essential controls, operating modes, and requirements

to re-align the system as a result of automatic actuation or operator action for
all operational modes

- safety evaluation, including results of a failure analysis that addresses the
effects of the inability to maintain preferred airflow directions

- description of operational testing procedures
- description of inspection and testing requirements'
- description of the system instrumentation requirements
- COL information item to determine HVAC coil capacities affected by site-

specific conditions
- table(s) showing key parameters (flow rates, temperature limits, etc.) and

features of major components
- figure(s) showing simplified P&ID for the turbine building area ventilation

system

FSAR Same contents as mPower standard plant DCD Section 9.4.4 with the following

supplemental information:

- information on HVAC coil capacities affected by site-specific conditions
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Section 9.4 Outline

9.4.5 Engineered Safety Feature Ventilation System

PSAR For the Clinch River SMR Plant, the engineered safety feature (ESF) ventilation
system functions are performed by the safety-related control room habitability
system as discussed in PSAR Section 9.4.1.

DCD For the mPower standard plant, the ESF ventilation system functions are
performed by the safety-related control room habitability system as discussed in
DCD Section 9.4.1.

FSAR Same contents as mPower standard plant DCD Section 9.4.5.
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Section 9.4 Outline

9.4.6 Containment HVAC System

PSAR The Clinch River SMR Plant containment HVAC system is a nonsafety-related
system that controls air temperature and humidity within containment to provide
a suitable environment for equipment operability during normal operation and
shutdown when AC power is available. Specific aspects of the system included
in the PSAR are provided below:

- preliminary design bases for the containment HVAC system, including:
" criteria to ensure performance (flow rates, preferred airflow directions,

pressure differential criteria, temperature and humidity limits, and
filtration)

" criteria to ensure reliability of the system (redundancy, seismic design,
and missile protection features) for all modes of operation (normal,
smoke, and radiation modes)

" identification of criteria for manual or automatic actuation of system
components or dampers

" criteria for radiation monitoring and other controls essential to the system
performance

" identification of applicable General Design Criteria (GDCs)
- preliminary system description, including identification of flow paths, operating

modes, and system instrumentation
- proposed safety evaluation of the containment HVAC system, including results

of a failure analysis and identification of safety objectives and the manner in
which the system achieves each, such as capability for the removal of
contaminants by filtration, maintenance of acceptable zone conditions,
anticipated degradation of equipment performance if temperature limits are
exceeded, effects of the inability to maintain preferred airflow directions, and
the containment HVAC system's ability to function during an SBO

- proposed inspection and testing requirements
- reference to applicable sections in PSAR Chapters 11 and 12 that describe

radiological considerations for normal operation
- preliminary figure(s) showing simplified P&ID for the containment HVAC

system

DCD The mPower standard plant containment HVAC system is a nonsafety-related
system that controls air temperature and humidity within containment to provide
a suitable environment for equipment operability during normal operation and
shutdown when AC power is available. Specific aspects of the system included
in the DCD are provided below:

- design bases for the containment HVAC system, including:
* criteria to ensure performance (flow rates, preferred airflow directions,

pressure differential criteria, temperature and humidity limits, and
filtration)
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Section 9.4 Outline

9.4.6 Containment HVAC System (cont.)

DCD • criteria to ensure reliability of the system (redundancy, seismic design,
(cont.) and missile protection features) for all modes of operation (normal,

smoke, and radiation modes)
* identification of criteria for manual or automatic actuation of system

components or dampers
• criteria for radiation monitoring and other controls essential to the system

performance
* identification of applicable General Design Criteria (GDCs)

- detailed system description, including identification of major components, flow
paths, key parameters, essential controls, operating modes, and requirements
to re-align the system as a result of automatic actuation or operator action for
all operational modes with reference to response to radiation or other actuation
signals

- safety evaluation of the containment HVAC system, including results of a
failure analysis and identification of safety objectives and the manner in which
the system achieves each, such as capability for the removal of contaminants
by filtration, maintenance of acceptable zone conditions, anticipated
degradation of equipment performance if temperature limits are exceeded,
effects of the inability to maintain preferred airflow directions, and the
containment HVAC system's ability to function during an SBO

- description of operational testing procedures
- description of inspection and testing requirements
- description of the system instrumentation requirements including radiation

detection and monitoring and features incorporated to verify correct operating
mode

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

- COL information item to determine HVAC coil capacities affected by site-
specific conditions

- table(s) showing key parameters (flow rates, temperature limits, humidity
limits, filtration capacities/efficiencies, etc.) and features of major components

- figure(s) showing simplified P&ID for the containment HVAC system

FSAR Same contents as mPower standard plant DCD Section 9.4.6 with the following

supplemental information:

- information on HVAC coil capacities affected by site-specific conditions
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9.4.7 Diesel Generator Room Ventilation Systems

PSAR The Clinch River SMR Plant diesel generator (DG) room ventilation systems are
nonsafety-related subsystems of the RSB HVAC System. Individual DG room
ventilation systems are provided for each RSB room or compartment which
house standby or ancillary DG equipment. The systems provide sufficient
quantities of ambient air flow to maintain acceptable operating temperatures
within the generator rooms for equipment operation and reliability during all
modes of DG operation. Specific aspects of the system included in the PSAR
are provided below:

- preliminary design bases for the DG room ventilation systems, including:
* criteria to ensure performance (flow rates, preferred airflow directions,

pressure differential criteria, temperature limits, and filtration)
* criteria to ensure reliability of the system (redundancy and seismic

design) for all modes of operation (normal and smoke modes)
* identification of criteria for manual or automatic actuation of system

components or dampers
* criteria for monitoring for carbon monoxide
* criteria for other controls essential to the system performance
* identification of applicable General Design Criteria (GDCs)

- preliminary system descriptions, including identification of flow paths, operating
modes, and system instrumentation

- proposed safety evaluation, including a failure analysis that addresses the
effects of the inability to maintain preferred airflow directions

- preliminary evaluation of the DG room ventilation system's ability to function
during an SBO

- proposed methods for detection and monitoring of dangerous environmental
conditions (smoke, carbon monoxide, etc.)

- proposed inspection and testing requirements
- preliminary figure(s) showing simplified P&ID for the diesel generator room

ventilation systems

DCD The mPower standard plant DG room ventilation systems are nonsafety-related
subsystems of the RSB HVAC System. Individual DG room ventilation systems
are provided for each RSB room or compartment which house standby or
ancillary DG equipment. The systems provide sufficient quantities of ambient
air flow to maintain acceptable operating temperatures within the generator
rooms for equipment operation and reliability during all modes of DG operation.
Specific aspects of the system included in the DCD are provided below:

- design bases for the DG room ventilation systems, including:
* criteria to ensure performance (flow rates, preferred airflow directions,

pressure differential criteria, temperature limits, and filtration)
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9.4.7 Diesel Generator Room Ventilation Systems (cont.)

DCD • criteria to ensure reliability of the system (redundancy and seismic
(cont.) design) for all modes of operation (normal and smoke modes)

• identification of criteria for manual or automatic actuation of system
components or dampers

• criteria for monitoring for carbon monoxide
" criteria for other controls essential to the system performance
" identification of applicable General Design Criteria (GDCs)

- detailed system descriptions, including identification of major components, flow
paths, key parameters, essential controls, operating modes, and requirements
to re-align the system as a result of automatic actuation or operator action for
all operational modes with reference to response to smoke or other actuation
signals

- safety evaluation, including results of a failure analysis that addresses the
effects of the inability to maintain preferred airflow directions

- evaluation of the DG room ventilation system's ability to function during an
SBO

- description of operational testing procedures
- description of inspection and testing requirements
- description of the system instrumentation requirements, including detection

and monitoring of radiation and carbon monoxide levels, and features
incorporated to verify correct operating mode

- COL information item to determine HVAC coil capacities affected by site-
specific conditions

- table(s) showing key parameters (flow rates, temperature limits, etc.) and
features of major components

- figure(s) showing simplified P&ID for the diesel generator room ventilation
systems

FSAR Same contents as mPower standard plant DCD Section 9.4.7 with the following

supplemental information:

- information on HVAC coil capacities affected by site-specific conditions
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9.4.8 Technical Support Center HVAC System

PSAR The Clinch River SMR Plant Technical Support Center (TSC) HVAC system is a
nonsafety-related system which provides a controlled environment for the
comfort and safety of operations personnel during all plant modes of operation.
Specific aspects of the system included in the PSAR are provided below:

- preliminary design bases for the TSC HVAC system, including:
* criteria to ensure performance (flow rates, preferred airflow directions,

pressure differential criteria, temperature and humidity limits, and
filtration)

" criteria to ensure reliability of the system (redundancy and seismic
design) for all modes of operation (normal, smoke, and radiation modes)

" identification of criteria for manual or automatic actuation of system
components or dampers

* criteria for radiation monitoring and other controls essential to the system
performance

* identification of applicable General Design Criteria (GDCs)
- preliminary system description, including identification of flow paths, operating

modes, and system instrumentation
- proposed methods for detection and monitoring of dangerous environmental

conditions (smoke, radiation, toxic gases, etc.)
- proposed safety evaluation that addresses the effects of the inability to

maintain preferred airflow directions
- preliminary evaluation of the TSC HVAC system's ability to function during

toxic gas conditions or an SBO
- proposed inspection and testing requirements
- preliminary figure(s) showing simplified P&ID for the TSC HVAC system

DCD DCD Section 9.4.8 identifies COL Information Items for an applicant to provide
design information regarding the TSC HVAC system addressing the following
aspects of the system:

- design bases for the TSC HVAC system, including:
* criteria to ensure performance (flow rates, preferred airflow directions,

pressure differential criteria, temperature and humidity limits, and
filtration)

* criteria to ensure reliability of the system (redundancy and seismic
design) for all modes of operation (normal, smoke, and radiation modes)

* identification of criteria for manual or automatic actuation of system
components or dampers

* criteria for radiation monitoring and other controls essential to the system
performance

* identification of applicable General Design Criteria (GDCs)
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9.4.8 Technical Support Center HVAC System (cont.)

DCD - system description, including identification of major components, flow paths,
(cont.) key parameters, essential controls, and operating modes

- description of the system instrumentation requirements including features
incorporated to verify correct operating mode

- description of methods for detection and monitoring of dangerous
environmental conditions (smoke, radiation, toxic gases, etc.)

- safety evaluation that addresses the effects of the inability to maintain
preferred airflow directions

- evaluation of the TSC HVAC system's ability to function during toxic gas
conditions or an SBO

- description of inspection and testing requirements
- table(s) showing key parameters (flow rates, temperature limits, etc.) and

features of major components
- figure(s) showing simplified P&ID for the TSC HVAC system

FSAR Same contents as PSAR Section 9.4.8 with updated information as needed,
based on COL Information Item identified in the DCD.
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Section 9.5.1 Outline

9.5.1 Fire Protection Program

PSAR The Clinch River SMR Plant Fire Protection Program (FPP) provides
assurance, through application of defense-in-depth, that the following
objectives are satisfied: 1) prevent fires from starting, 2) rapidly detect,
control and promptly extinguish those fires that do occur, and 3) provide
protection for structures, systems and components (SSCs) important to
safety so that a fire that is not promptly extinguished will not prevent the
safe shutdown of the plant. The fire protection system is a nonsafety-
related system and is shared between two units. Section 9.5.1 provides
preliminary information on the following topics:

Design Basis

- overall FPP design bases for meeting 10 CFR 50.48, 10 CFR 50
Appendix A GDC 3, and the enhanced fire protection criteria for new
reactors

- utilization of the defense-in-depth concept

- consequences of inadvertent operation, or a crack in, a moderate
energy fire protection line

- the ability to detect and suppress fires with particular emphasis on
providing passive and active measures of appropriate capability and
adequate capacity for the systems necessary to achieve and maintain
safe shutdown with or without offsite power

- table(s) listing codes and standards used for design, installation,
acceptance testing and inspection, in-service inspection, and
maintenance of the fire protection system

- implications for fire protection for multi-unit sites including the effects of
fire in one unit on another, the integrity and operability of shared fire
protection features, and the operation of a unit during construction of
additional units

System Description

- proposed FPP provisions including the proposed Emergency Response
Plan (ERP) with respect to fire protection

- building features that contribute to fire prevention and fire control, such
as use of non-combustible and fire resistant materials, fire barriers,
smoke, heat and flame control, combustible and explosive gas control,
operating functions of the ventilating and exhaust systems, and means
of egress
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9.5.1 Fire Protection Program (cont.)
PSAR(cont) requirements and features of the fire water supply components,

detection and alarm systems, and automatic and manual fire

suppression systems, including seismic design requirements, backup
suppression capabilities, power supplies, and design of floor drain,
ventilation, lighting, and communication systems to the extent that they
impact the FPP

electrical cable fire resistance (IEEE 383), raceway fire barrier
systems, cable and raceway penetrations in fire barriers, cable fire
protection systems, including control, extinguishing, and detection
methods, and fire containment

identification of any emergency backup functions performed by the fire
protection system to support operation of safe-shutdown systems and
the extent that which the facility relies on the fire protection system for
safe shutdown

description of the portion of the fire protection system designed to
remain functional following a safe shutdown earthquake (SSE) and
provisions for isolating those portions from the rest of the system

description of the features that prevent migration of smoke, hot gases,
and fire suppressant into other fire areas, causing adverse effects on
safe shutdown capabilities, including operator actions

- description of the facility's design with respect to smoke and heat
control in areas important to safety

- fire protection for the control room, other safety-related areas, and
Class IE cable and equipment

- table(s) listing safety and nonsafety-related mechanical and electrical
equipment by fire area

- figure(s) showing simplified fire protection system piping and
instrumentation diagrams (P&IDs), including fire water storage tanks,
fire water pumps, fire water mains, and hydrants

- figure(s) showing locations of fire areas, zones, barriers, and pertinent

details of construction

Safety Evaluation

- Fire Hazards Analysis (FHA) methodology and preliminary results,
including fire area description, identification of SSCs important to
safety in each area, combustible material survey, fire severity
categorizations, in-situ and transient combustibles by area, selection
and design of primary and backup fire protection features, fire
protection adequacy, and fire protection system integrity
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9.5.1 Fire Protection Program (cont.)

PSAR _ evaluation of the ability to support safe shutdown functions, and

(cont.) minimize radioactive release, including alternative shutdown

capabilities, where required

- failure modes and effects analysis (FMEA) that demonstrates that
operation of the fire protection system or fire fighting activities in areas
containing engineered safety features will not produce an unsafe
condition or preclude safe shutdown and the fire protection systems'
ability to withstand failures

- demonstration that the standard plant design includes sufficient
protection from fire, smoke, hot gases, fire suppressant, and fire-
induced multiple spurious actuations to ensure that one train of safe-
shutdown SSCs remains free of fire damage and that the FPP satisfies
the fire protection objectives

- evaluation of the FPP against RG 1.189

- methodology, design basis, assumptions, acceptance criteria and
results of the safe shutdown analysis (SSA) by defined fire area/zone,
including spurious actuation and operator manual actions

Inspection and Testing Requirements

- proposed inspection, testing and installation requirements, including
inspections planned during construction of the fire protection system to
demonstrate system integrity

DCD The mPower standard plant FPP provides assurance, through application
of defense-in-depth, that the following objectives are satisfied: 1) prevent
fires from starting, 2) rapidly detect, control and promptly extinguish those
fires that do occur, and 3) provide protection for SSCs important to safety
so that a fire that is not promptly extinguished will not prevent the safe
shutdown of the plant. The fire protection system is a nonsafety-related
system and is shared between two units. Section 9.5.1 provides detailed
information on the following topics:

Design Basis

- overall FPP design bases for meeting 10 CFR 50.48, 10 CFR 50
Appendix A GDC 3, and the enhanced fire protection criteria for new
reactors

- utilization of the defense-in-depth concept

- consequences of inadvertent operation, or a crack in, a moderate
energy fire protection line
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9.5.1 Fire Protection Program (cont.)

DCD the ability to detect and suppress fires with particular emphasis on

(cont. providing passive and active measures of appropriate capability and
adequate capacity for the systems necessary to achieve and maintain
safe shutdown with or without offsite power

table(s) listing codes and standards used for design, installation,
acceptance testing and inspection, in-service inspection, and
maintenance of the fire protection system

implications for fire protection for multi-unit sites including the effects of
fire in one unit on another, the integrity and operability of shared fire
protection features, and the operation of a unit during construction of
additional units

System Description

- FPP provisions including the ERP with respect to fire protection

- building features that contribute to fire prevention and fire control, such
as use of non-combustible and fire resistant materials, fire barriers,
smoke, heat and flame control, combustible and explosive gas control,
operating functions of the ventilating and exhaust systems, and means
of egress

- requirements and features of the fire water supply components,
detection and alarm systems, and automatic and manual fire
suppression systems, including seismic design requirements, backup
suppression capabilities, power supplies, and design of floor drain,
ventilation, lighting, and communication systems to the extent that they
impact the FPP

- electrical cable fire resistance (IEEE 383), raceway fire barrier
systems, cable and raceway penetrations in fire barriers, cable fire
protection systems, including control, extinguishing, and detection
methods, and fire containment

- identification of any emergency backup functions performed by the fire
protection system to support operation of safe-shutdown systems and
the extent that which the facility relies on the fire protection system for
safe shutdown

- description of the portion of the fire protection system designed to
remain functional following an SSE and provisions for isolating those
portions from the rest of the system
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Section 9.5.1 Outline

9.5.1 Fire Protection Program (cont.)

DCD _ description of the features that prevent migration of smoke, hot gases,
(cont.) and fire suppressant into other fire areas, causing adverse effects on

safe shutdown capabilities, including operator actions

- description of the facility's design with respect to smoke and heat
control in areas important to safety

- fire protection for the control room, other safety related areas, and
Class IE cable and equipment

- identification of a COL Information Item for an applicant to provide the
schedule for implementation of the FPP to ensure that the program is
properly established and implemented in time to provide adequate fire
protection prior to fueling and operation of the nuclear power plant

- table(s) listing safety and nonsafety-related mechanical and electrical
equipment by fire area

- figure(s) showing simplified fire protection system P&IDs including fire
water storage tanks, fire water pumps, fire water mains, and hydrants

- figure(s) showing locations of fire areas, zones, barriers, and pertinent

details of construction

Safety Evaluation

- FHA methodology and results, including fire area description,
identification of SSCs important to safety in each area, combustible
material survey, fire severity categorizations, in-situ and transient
combustibles by area, selection and design of primary and backup fire
protection features, fire protection adequacy, and fire protection
system integrity

- evaluation of the ability to support safe shutdown functions, and
minimize radioactive release, including alternative shutdown
capabilities, where required

- FMEA that demonstrates that operation of the fire protection system or
fire fighting activities in areas containing engineered safety features will
not produce an unsafe condition or preclude safe shutdown and the
fire protection systems' ability to withstand failures

- demonstration that the standard plant design includes sufficient
protection from fire, smoke, hot gases, fire suppressant, and fire-
induced multiple spurious actuations to ensure that one train of safe-
shutdown SSC remains free of fire damage and that the FPP satisfies
the fire protection objectives

- evaluation of the FPP against RG 1.189
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Section 9.5.1 Outline

9.5.1 Fire Protection Program (cont.)

DCD _ methodology, design basis, assumptions, acceptance criteria and
(cont.) results of the SSA by defined fire area/zone, including spurious

actuation and operator manual actions

- table(s) listing systems and components required to provide post-fire
safe shutdown capability

Inspection and Testing Requirements

- inspection, testing and installation requirements, including inspections
planned during construction of the fire protection system to
demonstrate system integrity

- fire barrier and fire barrier penetration seal systems qualification test
methodology

FSAR Same contents as mPower standard plant DCD Section 9.5.1 with the
following supplemental information, as required:

- updated FHA based on purchased materials and final equipment
arrangements, including description of access for manual fire fighting
based on final layouts

- updated post-fire SSA based on final plant cable routing and equipment
arrangement including demonstration that purchased components
required for post-fire safe shutdown are not impacted by indirect effects
of fire such as smoke migration from one fire area to another

- description of the site-specific information on the fire water supply
systems, components, and water quality

- evaluation of site-specific features of the FPP, including the site specific
fire protection operational program, against RG 1.189

- reference to Chapter 13 for the schedule for implementation of the FPP
to ensure that the program is properly established and implemented in
time to provide adequate protection prior to fueling and operation of the
nuclear power plant

- updated FPP inspection, testing and maintenance requirements for both
startup and operation not already provided by the DCD

- updated table(s) listing applicable industry codes and standards and, if
required, any deviations from the code requirements appropriately
justified

- updated figure(s) showing final plant layout and site arrangement,
including pertinent structural design features, if required
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Section 9.5.1 Outline

9.5.1 Fire Protection Program (cont.)

FSAR - updated figure(s) showing location of fire areas, zones, and barriers, if
(cont.) required

- updated figure(s) showing the fire protection system P&IDs, if required
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Chapter 10 - Steam and Power Conversion System Clinch River Regulatory Framework Document
NRC Version

Section Submittal Regulatory Requirements Proposed Esemptions Regulatory Basis for Section Content NUREG-0800 Regulatory Guidance Industry CPA Information Changes to thf Key Issnes Related Sections

Number/Title Document (SRP) Section (See Note 1) Guidance Beyond RG 1.70 Standard Plant
Design

PSAR 10 CFR 50, App. A, No HIG 1.70 10.2 N/A N/A No No None 10.2, 10.3, 10.4

10.1 GDC 4 10.3
10.4

Summary DCD 10 CFR 50, App. A, No HIG 1.206 10.2 N/A N/A N/A N/A None 10.2,10.3. 10.4

Description - GDC 4 10.3

Steam and 10.4

Power FSAR 10 CFR S0, App. A, No HIG 1.206 10.2 N/A N/A N/A No None 10.2,10.3, 10.4

Conversion GDC 4 10.3

System 10.4

PSAR 10 CFR 50, App. A, No HIG 1.70 10.2 FIG 1.68 ASME Sections III, NB-2530 No No None 3.2, 3.5.1.3, 3.6,

GDC 4 10.2.3 NUREG-1275-V1l and NB-2540, V and XI, 3.9, 5.2, 7.1, 7.4,
BTP 3-3 2007 with 2008 Addenda 7.5, 7.7, 9.5,10.3,
BTP 3-4 ASME B31.1, 2007 11,12,14, 16,17

ASTM E-208-95a (R2000)
ASTM A-370t05

DCD 10 CFR 50, App. A, No HIG 1.206 10.2 HG 1.68 ASME Sections 11, NB-2530 N/A N/A None 3.2, 3.5.1.3, 3.6,

10.2 GDC 4 10.2.3 NUREG-1275-V11 and NB-2540, V and XI, 3.9, 5.2, 7.1.7.4,
10 CFR 52.47(b)(1) BTP 3-3 2007 with 2008 Addenda 7.5, 7.7,9.5.10.3,

Turbine BTP 3-4 ASME B31.1, 2007 11, 12, 14,16,17

Generator 
ASTM E-208-95a (R2000)
ASTM A-370-05

FSAR 10 CFR 50, App. A, No FIG 1.206 1012 HG 1.68 ASME Sections 111, NB-2530 N/A No None 3.2, 3.5.1.3, 3.6,

GDC 4 10.2.3 NUREG-1275-V1 1 and NB-2540, V and XI, 3.9, 5.2, 7.1, 7.4,
BTP 3-3 2007 with 2008 Addenda 7.5, 7.7,9.5.10.3,

BTP 3-4 ASME B31.1, 2007 11, 12,14,16,17
ASTM E-208-95a (R2000)
ASTM A-370-05

PSAR 10 CFR 50, App. A, No HG 1.70 10.3 HGS 1.26, 1.29, 1.31, 1.36, ASME Section XI, 2007 with Yes No None 3.2. 3.3, 3.4, 3.5,

GDC 1,2, 4, 5, 34, and 35 10.3.6 1.37, 1.44, 1.50, 1.71, 1.84, 2008 Addenda 3.6, 3.7, 3.8. 3.9,

10 CFR 50.55a Note: In addition to the content specified by FG 9TP 5-4 1.115,1.117,1.155 ASME Section It, Itt, and IX, Section to include 3.10, 3.11, 3.13,
10 CFR 50.63 1.70, the PSAR will also address compliance SECY 93-087 2007 with 2008 Addenda discussion on 5.2, 5.4, 6.2, 6.6.

with 10 CFR 50.63 and RG 1.155 for NUREG-0138 ASME B31.1. 2007 compliance with 10 6.7, 7.1, 7.4, 7.5.
consistency with HG 1.206 NUREG-1344 EPRI TR-1008224, Rev. 6 CFR 50.63 and RG 7.7, 8.3, 8.4. 9.5.

GL 89-08 ANSI N45.2.1-1973 1.155; also 10.2, 10.3, 14.2,

NSAC-202L-R2, 1999 discussion on the 16. 17
NEI 03-08 flow accelerated

corrosion (FAC)

DCD 10 CFR 50, App. A, No HG 1.206 10.3 RGs 1.26, 1.29,1.31, 1.36, ASME Section XI, 2007 with N/A N/A None 3.2. 3.3, 3.4, 3.5,

GDC 1, 2, 4, 5, 34, and 35 10.3.6 1.37, 1.44,1.50, 1.71, 1.84, 2008 Addenda 3.6, 3.7, 3.8, 3.9,
10.3 10 CFR 52.47(a)(1)(vi) BTP 5-4 1.115,1.117,1.155 ASME Section II, I1, and IX, 3.10, 3.11. 3.13,

10 CFR 52.47(b)(1) SECY 93-087 2007 with 2008 Addenda 5.2, 5.4, 6.2, 6.6,
Main Steam 10 CFR 50.55a NUREG-0138 ASME B31.1, 2007 6.7, 7.1, 7.4, 7.5,

Supply System 10 CFR 50.63 NUREG-1344 EPRI TR-1008224, Rev. 6 7.7, 8.3. 8.4, 9.5,
GL 89-08 ANSI N45.2.1-1973 10.2,10.3.14.2,

NSAC-202L-H2, 1999 16, 17

NEI 03-08

FSAR 10 CFR 50, App. A, No HG 1.206 10.3 RGs 1.26, 1.29. 1.31, 1.36, ASME Section XI, 2007 with N/A No None 3.2, 3.3, 3.4, 3.5,

GDC 1, 2, 4, 5, 34, and 35 10.3.6 1.37, 1.44,1.50,1.71, 1.84, 2008 Addenda 3.6, 3.7, 3.8, 3.9,

10 CFR 50.55a BTP 5-4 1.115,1.117,1.155 ASME Section II, Ill, and IX, 3.10, 3.11, 3.13,

10 CFR 50.63 SECY 93-087 2007 with 2008 Addenda 5.2. 5.4,6.2, 6.6,

NUREG-0138 ASME 631.1, 2007 6.7, 7.1, 7.4, 7.5,
NUREG-1344 EPRI TR-1008224, Rev. 6 7.7, 8.3, 8.4, 9.5,

GL 89-08 ANSI N45.2.1-1973 10.2,10.3,14.2,
NSAC-202L-R2. 1999 16, 17

NEI 03-08

Note:

RG revisions are not identifed as these will be consistent the versions in effect 6 months prior to the PSAR submittal.
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Chapter 10 - Steam and Power Conversion System Clinch River Regulatory Framework Document
NRC Version

Section Submittal Regulatory Requirements Proposed EPemptions Regulatory Basis for Section Content NUREG-0800 Regulatory Guidance Industry CPA Infornation Changes to the Key Issues Related Sections
NumberlTitle Deounent (SRP) Section (See Note 1) Guidance Beyond RG t.70 Standard Plant

Design

PSAR 10 CFR 50. App. A, No FG 1.70 10.4.1 SECY 93-087 ASME B31.1, 2007 No No None 3.2. 3.4, 3.7, 9.3,
GDC 60 Standards for Steam 9.5,11.5, 16, 17
10 CFR 50, App. I Surface Condensers, HEI -

2006
104.1 DCD 10 CFR 50, App. A. No FG 1.206 10.4.1 SECY 93-087 ASME 831.1, 2007 N/A N/A None 3.2. 3.4, 3.7, 9.3,

GDC 60 Standards for Steam 9.5,11.5, 16, 17

Main 10 CFR 52.47(b)(1) Surface Condensers, HEI -

Condensers 10 CFR 50, App. I 2006

FSAR 10 CFR 50. App. A, No 0G 1.206 10.4.1 SECY 93-087 ASME B31.1, 2007 N/A No None 3.2, 3.4, 3.7, 9.3.
GDC 60 Standards for Steam 9.5, 11.5, 16, 17
10 CFR S0, App. I Surface Condensers, HEI -

2006
PSAR 10 CFR 50, App. A. No NG 1.70 10.4.2 RG 1.26 ASME B31.1, 2007 No No None 3.2, 11.3, 11.5, 17

GDC 60. 64 Standards for Steam
10 CFR 50. App. I Note: In addition to the content specified by RG Surface Condensers, HEI -

1.70, the PSAR will also address GDCs 60 and 2006
64, consistent with FG 1.206, as they relate to

10.4.2 controlling and monitoring radioactive releases

to the environment.

Main DCD 10 CFR 50, App. A, No NG 1.206 10.4.2 RG 1.26 ASME B31.1, 2007 N/A N/A None 3.2, 11.3,11.5. 1/
Condenser GDC 60, 64 Standards for Steam
Evacuation 10 CFR S0, App. I Surface Condensers, HEI -

System 10 CFR 52.47(b)(1) 2006

FSAR 10 CFR 50, App. A, No RG 1.206 10.4.2 RG 1.26 ASME B31.1, 2007 N/A No None 3.2. 11.3, 11.5,17
GDC 60, 64 Standards for Steam
10 CFR 50, App. I Surface Condensers, HEI -

2006
PSAR 10 CFR 50, App. A, No RG 1.70 10.4.3 0G 1.26 ASME B31.1, 2007 No No None 3.2, 3-6,11.3.

GDC 60, 64 11.5,17
Note: In addition to the content specified by RG
1.70. the PSAR will also address GDCs 60 and
64, consistent with RG 1.206, as they relate to

10.4.3 controlling and monitoring radioactive releases
to the environment

Turbine Gland DCD 10 CFR 50, App. A, No NG 1.206 10.4.3 0G 1.26 ASME B31.1. 2007 N/A N/A None 3.2, 3.6,11.3,
Sealing System GDC 60, 64 11.5.17

10 CFR 52.47(b)(1)

FSAR 10 CFR 50, App. A, No NG 1.206 10.4.3 NG 1.26 ASME B31.1, 2007 N/A No None 3.2, 3.6,11.3,
GDC 60.64 11.5,17

PSAR 10 CFR 50. App. A, No NIG 1.70 10.4.4 NG 1.68 ASME B31.1. 2007 No No None 3.2. 3.6, 4.4. 9.5.
GDC 4, 34 BTP 10-2 SECY 93-087 14.2,16,17

Note: In addition to the content specified by NG BTP 3-3

1.70, the PSAR will also address GDCs 4 and BTP 3-4
34. consistent with RG 1.206. as they relate to
the integrity of safety-related components and

10.4.4 RHR. and the extent of conformance to nG
1.68 and BTP 3-3

Turbine Bypass DCD 10 CFR 50. App. A. No NG 1.206 10.4.4 FG 1.68 ASME B31.1. 2007 N/A N/A None 3.2, 3.6. 4.4. 9.5,
System GDC 4, 34 BTP 10-2 SECY 93-087 14.2,16,17

10 CFR 52.47(b)(1) BTP 3-3
RTP3;A

FSAR 10 CFR 50, App. A, No NG 1.206 10.4.4 NG 1.68 ASME B31.1, 2007 N/A No None 3.2, 3.6,4.4, 9.5,
GDC 4, 34 BTP 10-2 SECY 93-087 14.2.16,17

BTP 3-3
BTP 3-4

Nore:

RG revisions are not identified as these will be consistent the versions in effect 6 months prior to the PSAR submittal.
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Chapter 10 • Steam and Power Conversion System Clinch River Regulatory Framework Document
NRC Version

Section Submittal Regulatory Requirements Proposed Exemptions Regulatory Basis for Section Content NUREG-0800 Regulatory Guidance Industry CPA Information Changes to the Key Issues Related Sections
Number/Tisle Document (SRP) Section (See Note 1) Guidanse Beyond RG 1.70 Standard Plant

Design
PSAR 10 CFR 50, App. A, No RG 1.70 10.4.5 N/A ASME B31.1, 2007 No Yes None 2.4. 3.2, 3.4, 3.6,

GDC 4 AWWA C301-2007 7.1, 7.6, 8.3
Note: In addition to the content specified by RG AWWA C950-2007
1.70, the PSAR will also address GDC 4,
consistent with RG 1.206, relating to provisions

10.4.5 implemented to accommodate the effects of
water discharge from a failure of a pipe or

Circulating component

Water System DCD 10 CFR 50, App. A, No RG 1.206 10.4.5 NIA ASME B31.1, 2007 N/A N/A None 2.4. 3.2, 3.4. 3.6.
GDC 4 AWWA C301-2007 7.1, 7.6, 8.3
10 CFR 52.47(b1(1) AWWA C950-2007

FSAR 10 CFR 50, App. A, No NG 1.206 10.4.5 N/A ASME B31.1, 2007 N/A Yes None 2.4, 3.2, 3.4. 3.6.
GDC 4 AWWA C301-2007 7.1, 7.6, 8.3

AWWA C950-2007

PSAR 10 CFR 50, App. A, No RG 1.70 10.4.6 N/A ASME B31.1, 2007 No No None 3.6, 10.4, 11.2.
GDC 14 EPRI TR-1008224, Revision 11.3, 11.4, 12.2,

10.4.6 6 16
DCD 10 CFR 50, App. A, No FG 1.206 10.4.6 N/A ASME B31.1, 2007 N/A N/A None 3.6, 10.4, 11.2,

Condensate GDC 14 EPRI TR-1008224. Revision 11.3,11.4,12.2,

Cleanup 10 CFR 52.47(b)(1) 6 16
System FSAR 10 CFR 50, App. A, No RG 1.206 10.4.6 N/A ASME B31.1, 2007 N/A No None 3.6, 10.4, 11.2.

GDC 14 EPRI TR-1008224, Revision 11.3,11.4, 12.2,

6 16

PSAR 10 CFR 50, App. A, No NG 1.70 10.4.7 RG 1.29 ASME B31.1, 2007 No No None 3.2, 3.3, 3.4. 3.5.
GDC 2, 4, 5, 44, 45, 46 BTP 10-2 GL 89-08 ASIME Section III and XI, 3.6, 3.7, 3.8, 3.9.

NUREG-0927 2007 with 2008 Addenda 3.10, 3.11. 6.6.
EPRI NP-3944 7.7,8.3, 9.5, 10.3,

1 0.4,15.1, 15-2,
10 17

10.4.7 DCD 10 CFR 50. App. A, No fG 1.206 10.4.7 RG 1.29 ASME B31.1, 2007 N/A N/A None 3.2, 3.3. 3.4, 3.5,

GDC 2,4.5.44,45,46 BTP 10-2 GL 89-08 ASME Section III and XI, 3.6, 3.7. 3.8, 3.9,
Condensate 10 CFR 52.47(b)(1) NUREG-0927 2007 with 2008 Addenda 3.10, 3.11, 6.6.

and Feedwater EPRI NP-3944 7.7, 8.3, 9.5, 10.3,
System 10.4,15.1.15.2,

lfi 17
FSAR 10 CFR 50, App. A. No :G 1.206 10.4.7 FG 1.29 ASME B31.1. 2007 N/A No None 3.2, 3.3, 3.4. 3.5,

GDC 2,4,5,44, 45, 46 BTP 10-2 GL 89-08 ASME Section III and Xl, 3.6, 3.7, 3.8, 3.9,
NUREG-0927 2007 with 2008 Addenda 3.10, 3.11, 6.6.

EPRI NP-3944 7.7. 8.3, 9.5. 10.3,
10.4, 15.1, 15.2,
1A 17

PSAR 10 CFR 50, App. A, No fG 1.70 10.4.8 RGs 1.26, 1.29,1.143 ASME B31.1, 2007 No No None 3.2, 3.3, 3.5, 3.6,
GDC 1,2,13,14 BTP 5-3 NUREG-0737 ASME Section III and XI, 3.7, 3.8, 6.2. 9.3.
10 CFR 50.34 2007 with 2008 Addenda 10.3, 11.2.11.3,

EPRI TR-1008224, Rev. 6 11.4,11.5,16,17
10.4.8

DCD 10 CFR 50, App. A, No RG 1.206 10.4.8 RGs 1.26,1.29,1.143 ASME B31.1, 2007 NIA N/A None 3.2, 3.3. 3.5, 3.6,
Steam GDC 1.2, 13, 14 8TP 5-3 NUREG-0737 ASME Section III and Xl, 3.7. 3.8, 6.2, 9.3,

Generator 10 CFR 50.34 2007 with 2008 Addenda 10.3,11.2, 11.3,
Blowdown 10 CFR 52.47(b)(1) EPRI TR-1008224, Rev. 6 11.4.11.5, 16,17

System FSAR 10 CFR 50, App. A, No RG 1.206 10.4.8 NGs 1.26, 1.29,1.143 ASME B31.1, 2007 N/A No None 3.2, 3.3, 3.5, 3.6.

GDC 1, 2,13.14 BTP 5-3 NUREG-0737 ASME Section III and XI. 3.7, 3.8, 6.2, 9.3,
10 CFR 50.34 2007 with 2008 Addenda 10.3,11.2,11.3,

EPRI TR-1008224, Rev. 6 11.4, 11.5, 16,17

Note:

RG revisions are not identified as these will be consistent the versions in effect 6 months prior to the PSAR submittal.
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Chapter 10 - Steam and Power Conversion System Clinch River Regulatory Framework Document
NRC Version

Section Submittal Regulatory Requirements Proposed Exemptions Regulatory Basis for Section Content NUREG-0800 Regulatory Guidance Industry CPA Information Changes to the Key Issues Related Sections
NumberiTitle Document (SRP) Section (See Note 1) Guidance Beyond RG t.70 Standard Plant

Design
PSAR 10 CFR 50, App. A. No 1.206 10.4.9 RGs 1.29, 1.59, 1.62, 1.76, ASME B31.1, 2007 No No None 3.2, 3.3, 3.4, 3.5,

GDC 2,4, 5,17, 34,44 BTP 5-1 1.102, 1.117,1.155 ASME Section III and Xl, 3.6, 3.7, 3.8, 3.9,
45,46,60 BTP 5-4 NUREG-0611 2007 with 2008 Addenda 3.10, 3.11, 6.1,
10 CFR 50.34(f) NUREG-0635 6.6. 7.1, 7.3. 7.5,
10 CFR 50.62 NUREG/CR-2300 7.8, 8.3, 9.5, 15.8.
10 CFR 50.63 NUREG/CR-2815 16, 17

DCD 10 CFR 50, App. A, No 1.206 10.4.9 RGs 1.29,1.59, 1.62, 1.76, ASME B31.1, 2007 N/A N/A None 3.2, 3.3, 3.4, 3.5,
10.4.9 GDC 2, 4, 5,17, 34, 44, BTP 5-1 1.102, 1.117,1.155 ASME Section Ill and Xl, 3.6, 3.7, 3.8, 3.9,

45,46,60 BTP 5-4 NUREG-0611 2007 with 2008 Addenda 3.10, 3.11, 6.1,
Auxiliary 10 CFR 50.34(f) NUREG-0635 6.6, 7.1, 7.3, 7.5,

Condenser 10 CFR 50.62 NUREG/CR-2300 7.8, 8.3, 9.5, 15.8,
System 10 CFR 50.63 NUREG/CR-2815 16, 17

10 CFR 52.47(b)(1)
FSAR 10 CFR 50. App. A. No 1.206 10.4.9 RGs 1.29, 1.59,1.62,1.76, ASME B31.1, 2007 N/A No None 3.2, 3.3, 3.4. 3.5,

GDC 2, 4, 5,17, 34. 44, BTP 5-1 1.102,1.117,1.155 ASME Section III and Xi, 3.6. 3.7, 3.8. 3.9,
45,46,60 BTP 5-4 NUREG-0611 2007 with 2008 Addenda 3.10, 3.11, 6.1,
10 CFR 50.34(f) NUREG-0635 6.6, 7.1, 7.3. 7.5,
10 CFR 50.62 NUREG/CR-2300 7.8, 8.3. 9.5, 15.8,
10 CFR 50.63 NUREG/CR-2815 16, 17

PSAR 10 CFR 50, App. A, No Note: 10.3 RGs 1.26, 1.29 ASME B31.1-2007 No No None 3.2, 3.3
GDC 1,2,4

The section contents are consistent with the
general guidelines of RG 1.70, Section 10.4
[ased on the specific system function

DCD 10 CFR 50, App. A, No Note: 10.3 RGs 1.26, 1.29 ASME B31.1-2007 N/A N/A None 3.2. 3.3
10.4.10 GDC 1,2,4

10 CFR 52.47(b)(1) The section contents are consistent with the
Auxiliary Steam general guidelines of RG 1.206, Section 10.4
Supply System based on the specific system function

FSAR 10 CFR 50, App. A, No Note: 10.3 RGs 1.26, 1.29 ASME B31.1-2007 N/A No None 3.2, 3.3
GDC 1,2.4

The section contents are consistent with the
general guidelines of RG 1.206, Section 10.4

based on the specific system function

PSAR 10 CFR 50, App. A, No Note: 10.4.7 RIGs 1.26. 1.29 EPRI TR-1008224. Rev. 6 No No None 3.2. 3.3, 3.11,
GDC 2,4,5 10.4.7

The section contents are consistent with the
general guidelines of RG 1.70, Section 10.4
hased on the specific system function

10.4.11 DCD 10 CFR 50, App. A, No Note: 10.4.7 RGs 1.26. 1.29 EPRI TR-1008224, Rev. 6 N/A N/A None 3.2, 3.3, 3.11,
GDC 2, 4, 5 10.4.7Condensate 10 CFR 52.47(b)(1) The section contents are consistent with the

and Feedwater general guidelines of RG 1.206, Section 10.4
Chemistry based on the specific system function

Control

FSAR 10 CFR 50, App. A. No Note: 10.4.7 RGs 1.26. 1.29 EPRI TR-1008224, Rev. 6 N/A No None 3.2, 3.3. 3.11,
GDC 2. 4, 5 10.4.7

The section contents am consistent with the
general guidelines of RG 1.206, Section 10.4
based on the specific system function

Note:
RG revisions are not identified as these will be consistent the versions in effect 6 months prior to the PSAR submittal.
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CLINCH RIVER
REGULATORY FRAMEWORK DOCUMENTS

Chapter 10 Outline

10.1 Summary Description - Steam and Power Conversion System

PSAR The Clinch River SMR Plant steam and power conversion system is made up of
multiple individual steam, water, and power generation systems which work
together to convert thermal energy into electric power. A summary level
description of the steam and power conversion system is described in PSAR
Section 10.1. Specific aspects of the steam and power conversion system
included in the PSAR are provided below:

- preliminary description of the steam cycle and principle design features
- preliminary description of the system design features that are safety related
- preliminary figure(s) depicting the simplified piping and instrumentation

diagram (P&ID) of the steam cycle
- preliminary heat balance diagram(s) showing anticipated cycle design and

performance parameters at rated and stretch power modes of operation

DCD The mPower standard plant steam and power conversion system is made up of
multiple individual steam, water, and power generation systems which work
together to convert thermal energy into electric power. A summary level
description of the steam and power conversion system is described in DCD
Section 10.1. Specific aspects of the design included in the DCD are provided
below:

- description of the steam cycle and principle design features
- figure(s) depicting the simplified P&ID of the steam cycle
- heat balance diagram(s) showing cycle design and performance parameters at

rated and stretch power modes of operation
- diagram(s) listing those system design features that are safety related

FSAR Same contents as mPower standard plant DCD Section 10.1.
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Chapter 10 Outline

10.2 Turbine Generator

PSAR The Clinch River SMR Plant turbine generator system functions to convert
thermal energy into electric power. PSAR Section 10.2 provides a description
and preliminary design basis for the turbine generator system and turbine rotor
integrity. Analysis of the turbine rotor integrity provides assurance that the
failure of a turbine disk or rotor will not produce a high-energy missile that could
adversely impact safety related equipment. Specific aspects of the turbine
generator and rotor integrity included in the PSAR are provided below:

- preliminary description of the turbine generator equipment including moisture
separator reheater (MSR), use of extraction steam, and control functions that
could influence operation of the reactor coolant system (RCS)

- preliminary turbine generator system design bases, including performance
requirements under normal, upset, emergency and faulted conditions, intended
modes of operation (base loaded or load following), functional limitations
imposed by the design or operating characteristics of the RCS, and applicable
design codes

- preliminary evaluation of anticipated operational radioactive contaminant
concentrations in the turbine generator and associated equipment, including
shielding requirements and extent of access control

- preliminary description of the turbine generator overspeed control system
- preliminary description of proposed materials specifications, fabrication history,

and chemical analysis of the turbine generator rotor disk and rotor forgings
(including mechanical properties and listing of the methods used to obtain
these properties) to demonstrate disk and rotor integrity.

- preliminary description of the criteria utilized to ensure protection against brittle
failure of the turbine generator rotor including stress-rupture properties of the
high-pressure rotor material, and description of the methods proposed to
confirm them

- preliminary turbine generator rotor tangential stresses due to centrifugal loads
and the maximum tangential and radial stresses and their locations

- proposed pre-service inspection and testing procedures and acceptance
criteria for the turbine generator rotor assembly

- proposed pre-operational and startup testing for the turbine generator and
associated equipment

- proposed in-service inspection program for the turbine generator assembly
- preliminary figure(s) showing the layout of the turbine generator system with

respect to essential safety-related structures, systems, and components
(SSCS)

- preliminary figure(s) showing the simplified P&D for the turbine generator
system
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Chapter 10 Outline

10.2 Turbine Generator (cont.)

DCD The mPower standard plant turbine generator system functions to convert
thermal energy into electric power. DCD Section 10.2 provides a description
and design basis for the turbine generator system and turbine rotor integrity.
Analysis of the turbine rotor integrity provides assurance that the failure of a
turbine disk or rotor will not produce a high-energy missile that could adversely
impact safety related equipment. Specific aspects of the turbine generator and
rotor integrity included in the DCD are provided below:

- description of turbine-generator equipment including MSR, extraction, over-
speed protection, steam seals, lube oil and hydraulic control systems

- turbine generator system design bases, including performance requirements
under normal, upset, emergency and faulted conditions, intended modes of
operation (base loaded or load following), functional limitations imposed by the
design or operating characteristics of the RCS, and applicable design codes

- description of seismic design criteria and bases for the chosen criteria, along
with seismic and quality group classifications for the turbine generator system

- evaluation of operational radioactive contaminant concentrations in the turbine
generator system, including identification of shielding requirements and extent
of access control

- description of the turbine generator control and overspeed system, including
redundancy and diversity of controls, type(s) of controls utilized, overspeed
setpoints, required valve actions for each setpoint, how the system precludes
an unsafe rotor speed, and how the system functions in conjunction with
support systems

- description of portions of safety related systems located close to the turbine
generator system and how layout is compliant with GDC 4 (if necessary)

- description of the turbine generator rotor and disk material selection process
(materials specifications, chemical analysis, fabrication history and techniques,
etc.) and methods of obtaining these properties to demonstrate disk and rotor
integrity.

- description of the criteria utilized to ensure protection against brittle failure of
the turbine generator rotor including the turbine rotor materials' fracture
toughness properties, including ductile-brittle transition temperatures and
minimum operating temperatures, and Charpy V-notch test programs

- description of the turbine generator rotor pre-service inspection and testing
procedures and acceptance criteria

- description of the turbine generator system pre-operational and startup testing
- description for how the turbine rotor assembly is designed to withstand various

conditions and transients (including design overspeed conditions, allowable
stresses, maximum tangential and radial stresses, and temperature
distributions in the rotor)
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Chapter 10 Outline

10.2 Turbine Generator (cont.)

DCD - description of the in-service inspection program for the turbine generator
(cont.) assembly and associated equipment (including main steam stop and control

valves, turbine generator rotor assembly, etc.)
- description of main steam stop valves, control valves, reheat stop control

valves, intercept, and extraction steam valves with respect to types, locations,
and closure times

- figure(s) showing turbine generator rotor features
- figure(s) showing the layout of the turbine generator system with respect to

essential SSCs
- figure(s) showing the simplified P&ID for the turbine generator system

FSAR Same contents as mPower standard plant DCD Section 10.2.
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Chapter 10 Outline

10.3 Main Steam Supply System

PSAR The Clinch River SMR Plant main steam supply system (MSSS) is a nonsafety-
related system with the exception of the safety-related containment and steam
generator isolation function which receives steam from the outlet of the steam
generator and supplies the turbine generator with high-pressure steam over a
range of flows and pressures. PSAR Section 10.3 provides a description of the
MSSS. Specific aspects of the system included in the PSAR are provided
below:

- preliminary design bases, including performance requirements, environmental
considerations, and applicable design codes

- preliminary description of the main steam piping design features, including
ability to perform functional testing of components important to safety, ensure
the ability of essential portions of the MSSS to function following a design
basis accident (DBA), minimization of the potential for steam hammer or relief
valve discharge loads, capability to bypass the turbine generator, provision for
overpressure protection, and containment isolation

- preliminary evaluation of the system piping, including analysis of the ability to
withstand limiting environmental and accident conditions

- proposed pre-operational and in-service inspection and testing requirements
and acceptance criteria

- proposed steam generator secondary side water chemistry program, including
methods of treatment and methods to monitor and control chemistry

- proposed seismic design criteria and the bases for the selected criteria
- preliminary description of steam and feedwater materials used for ASME Code

Section III, Class 2 and 3 components and how the regulatory requirements of
10 CFR 50.55a are satisfied, as well as the fracture toughness per Articles NC-
2300, and ND-2300 of ASME Section III

- preliminary indication of the degree of compliance with test methods and
acceptance criteria of the ASME Code Section III for all Class 2 and 3
components used in the steam and feedwater piping systems, to include:

" for material not included in App. I to Section II of the ASME Code
provide data called for under Appendix IV for approved new materials

" for austenitic stainless steel components, provide the degree to which
RG 1.44, 1.36, and 1.31 are followed

" information on the cleaning and handling of Class 2, and 3 components
" whether preheat temperatures used for welding low-alloy steel are in

accordance with RG 1.50
* degree to which RG 1.71 is followed for applicable components
* non-destructive examination (NDE) procedures used for tubular products

- preliminary description of methods of compliance with 10 CFR 50.63 and RG
1.155

- preliminary figure(s) showing the MSSS simplified P&ID
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Chapter 10 Outline

10.3 Main Steam Supply System (cont.)

DCD The mPower standard plant main steam supply system (MSSS) is a nonsafety-
related system with the exception of the safety-related containment isolation
function which receives steam from the outlet of the steam generators and
supplies the turbine generator with high-pressure steam over a range of flows
and pressures. DCD Section 10.3 provides a description of the MSSS. Specific
aspects of the system included in the DCD are provided below:

- description of design bases, including performance requirements,
environmental considerations, and applicable design codes

- description of the main steam piping design features, including ability to
perform functional testing of components important to safety, ensure the ability
of essential portions of the MSSS to function following a DBA, minimization of
the potential for water hammer or relief valve discharge loads, capability to
bypass the turbine generator, and provision for overpressure protection, and
containment isolation

- description of MSSS piping system evaluation, including analysis of the ability
to withstand limiting environmental and accident conditions (loss of offsite
power, pipe breaks, etc.)

- description of pre-operational and in-service inspection and testing
requirements and acceptance criteria of the MSSS

- describe the steam generator secondary side water chemistry program,
including treatment methods, specification limits, and methods for monitoring
and controlling water chemistry

- provide seismic design criteria and the bases for the selected criteria
- description of steam and feedwater materials used for ASME Code Section III,

Class 2 and 3 components and how the regulatory requirements of 10 CFR
50.55a are satisfied, as well as the fracture toughness per Articles NC-2300,
and ND-2300 of ASME Section III

- description of the degree of compliance with the test methods and acceptance
criteria of the ASME Code Section III, Class 2 and 3 components, including the
following information on materials selection:

* extent of conformance with the guidance in RG 1.36 or 1.44 for
austenitic stainless steel components

" cleaning and handling for all class 2 and 3 components
* indicate whether the preheat temperatures used for welding low-alloy

steel and in accordance with RG 1.50
" qualification procedures and acceptance criteria for tubular products
* a plant specific pre-service inspection (ISI) and ISI program
• measure to ensure cast austenitic stainless steel materials can be

adequately inspected by volumetric methods, as required by ISI program
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Chapter 10 Outline

10.3 Main Steam Supply System (cont.)

DCD - description of the design features implemented to mitigate flow-accelerated
(cont.) corrosion (FAC), including the degree of incorporation of the recommendations

in EPRI NSAC-202L-R2 and use of FAC resistant materials
- figure(s) showing the MSSS simplified P&ID
- table(s) identifying the secondary side water chemistry specification limits

FSAR Same contents as mPower standard plant DCD Section 10.3 with the following
supplemental information:

- description of a FAC monitoring program for the carbon steel portions of the
MSSS that contain water or wet steam
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Chapter 10 Outline

10.4.1 Main Condensers

PSAR The Clinch River SMR Plant main condenser is a nonsafety-related component
within the condensate system and functions along with the circulating water
system (coolant water) as the steam cycle heat sink. The main condenser
receives and condenses exhaust steam from the main turbine, the turbine
bypass system, and drains from the feedwater heaters during start-up, shut-
down, and normal modes of operation. PSAR Section 10.4.1 provides a
description of the main condenser. Specific aspects of the system included in
the PSAR are provided below:

- preliminary design basis, including performance requirements, materials of
construction, and methods to reduce corrosion and erosion

- preliminary description of the main condenser, including functionality within the
condensate system and interfaces with related systems (circulating water,
main steam, etc.)

- proposed pre-operational and in-service inspection and testing requirements
and acceptance criteria

- preliminary description of instrumentation associated with the main condenser
- preliminary safety evaluation, to include the following topics:

" anticipated inventory of radioactive contaminants during power operation
and shutdown

* anticipated air leakage limits
" identification of control functions that could influence operation of

primary reactor coolant or secondary systems and potential for hydrogen
buildup

" identification of provisions for protection of safety-related equipment from
flooding in the event of condenser failure

* identification of methods used to detect leakage of cooling water into the
condensate

• anticipated contaminant concentrations allowed in the condensate
* proposed procedure to repair condenser (tube) leaks
* anticipated length of time the condenser may operate with degraded

conditions without affecting condensate/feedwater quality for safe
operation
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Chapter 10 Outline

10.4.1 Main Condensers (cont.)

DCD The mPower standard plant main condenser is a nonsafety-related component
within the condensate system and functions along with the circulating water
system (coolant water) as the steam cycle heat sink. The main condenser
receives and condenses exhaust steam from the main turbine, the turbine
bypass system, and drains from the feedwater heaters during start-up, shut-
down, and normal modes of operation. DCD Section 10.4.1 provides a
description of the main condenser. Specific aspects of the system included in
the DCD are provided below:

- description of design basis, including performance requirements, materials of
construction, methods to reduce corrosion and erosion, and applicable design
codes

- description of the main condenser, including functionality within the
condensate system and interfaces with related systems (circulating water,
main steam, etc.)

- description of pre-operational and in-service inspection and testing
requirements and acceptance criteria

- description of instrumentation associated with the main condenser, including
provisions to detect loss of vacuum and to effect isolation of the steam source

- description of seismic design criteria and bases for the chosen criteria, along
with seismic and quality group classifications for the main condenser

- safety evaluation, to include the following topics:
" anticipated inventory of radioactive contaminants during power operation

and shutdown
* air leakage limits
* identification of control functions that could influence operation of

primary reactor coolant or secondary systems and potential for hydrogen
buildup

* identification of provisions for protection of safety-related equipment from
flooding in the event of condenser failure

" identification of methods used to detect leakage of cooling water into the
condensate

" potential for hydrogen buildup
" anticipated contaminant concentrations allowed in the condensate
* proposed procedure to repair condenser (tube) leaks
* anticipated length of time the condenser may operate with degraded

conditions without affecting condensate/feedwater quality for safe
operation

* description of methods used to preclude accidental releases of
radioactive material and to detect radioactive leakage into the system
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Chapter 10 Outline

10.4.1 Main Condensers (cont.)

DCD • description of how the plant meets the regulatory requirements of GDC
(cont.) 60, and demonstrate conformance with guidelines of RG 1.68

- figure(s) showing the layout of the main condenser
- figure(s) showing the simplified P&ID for the main condenser (condensate

system, interfaces with main steam, circulating water, etc.)
- figure(s) showing the process flow diagram for the main condenser

(condensate system, interfaces with main steam, circulating water, etc.)

FSAR Same contents as mPower standard plant DCD Section 10.4.1.
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Chapter 10 Outline

10.4.2 Main Condenser Evacuation System

PSAR The Clinch River SMR Plant main condenser evacuation system is a nonsafety-
related sub-system within the condensate system which removes non-
condensable gases and air from the main condenser during plant start-up, shut-
down, and normal operating modes. Vacuum pumps are provided for this
function. PSAR Section 10.4.2 provides a description of the main condenser
evacuation system. Specific aspects of the system included in the PSAR are
provided below:

- preliminary design basis, including performance requirements for start-up and
normal operation

- preliminary description of the main condenser evacuation system, including
modes of operation, type, capacity, method of operation, and anticipated
release rate of radioactive materials

- proposed pre-operational and in-service inspection and testing requirements
and acceptance criteria

- preliminary description of instrumentation associated with the main condenser
evacuation system

- preliminary safety evaluation, to include the following topics:
" evaluation of the capability to limit or control release of radioactivity to

the environment
" identification of design features that preclude the existence of explosive

materials
" identification of control functions that could influence operation of the

reactor coolant system

DCD The mPower standard plant main condenser evacuation system is a nonsafety-
related sub-system within the condensate system which removes non-
condensable gases and air from the main condenser during plant start-up, shut-
down, and normal operating modes. Vacuum pumps are provided for this
function. DCD Section 10.4.2 provides a description of the main condenser
evacuation system. Specific aspects of the system included in the DCD are
provided below:

- description of design basis, including performance requirements for start-up
and normal operation and applicable design codes

- description of the main condenser evacuation system, including design
objectives, modes of operation, type, capacity, method of operation, factors
that influence gaseous radioactive material handling, and anticipated release
rate of radioactive materials

- description of pre-operational and in-service inspection and testing
requirements and acceptance criteria
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Chapter 10 Outline

10.4.2 Main Condenser Evacuation System (cont.)

DCD - description of instrumentation associated with the main condenser evacuation
(cont.) system, including provisions to detect explosive gas mixtures and to monitor

radioactive materials in gaseous effluents from the system
- description of seismic design criteria and bases for the chosen criteria, along

with seismic and quality group classifications for the main condenser
- safety evaluation, to include the following topics:

" capability to limit or control release of radioactivity to the environment
" identification of control functions that could influence operation of the

reactor coolant system
" identification of design features that preclude the existence of explosive

materials
" description of how the plant meets the regulatory requirements of GDC

60 and 64, and demonstrate compliance with 10 CFR 50.55a and
conformance to RG 1.26

- figure(s) showing the layout of the main condenser evacuation system
- figure(s) showing the simplified P&D for the main condenser evacuation

system
- figure(s) showing the process flow diagram for the main condenser evacuation

system

FSAR Same contents as mPower standard plant DCD Section 10.4.2.
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Chapter 10 Outline

10.4.3 Turbine Gland Sealing System

PSAR The Clinch River SMR Plant turbine gland sealing system is a nonsafety-related
sub-system within the turbine system which prevents air leakage into and steam
leakage out of the steam turbine generator casings during all operational modes
of the turbine generator (warm-up, start-up, normal operation, shut-down/hot
stand-by). PSAR Section 10.4.3 provides a description of the turbine gland
sealing system. Specific aspects of the system included in the PSAR are
provided below:

- preliminary design basis, including performance requirements for start-up and
normal operation

- preliminary description of the turbine gland sealing system, including
identification of the sources of non-contaminated steam

- proposed pre-operational and in-service inspection and testing requirements
and acceptance criteria

- preliminary description of instrumentation associated with the turbine gland
sealing system, including the means to monitor system performance

- preliminary safety evaluation, to include the identification of potential pathways
for radioactivity leakage to the environment in the event of a system
malfunction

DCD The mPower standard plant turbine gland sealing system is a nonsafety-related
sub-system within the turbine system which prevents air leakage into and steam
leakage out of the steam turbine generator casings during all operational modes
of the turbine generator (warm-up, start-up, normal operation, shut-down/hot
stand-by. DCD Section 10.4.3 provides a description of the turbine gland sealing
system. Specific aspects of the system included in the DCD are provided
below:

- description of design basis, including performance requirements for start-up
and normal operation, and applicable design codes

- description of the turbine gland sealing system, including design objectives,
modes of operation, identification of the sources of non-contaminated steam,
method of operation, and factors that influence gaseous radioactive material
handling such as sources of sealing steam, interfaces with other systems, and
potential leakage paths

- description of pre-operational and in-service inspection and testing
requirements and acceptance criteria

- description of instrumentation associated with the turbine gland sealing
system, including means to control and monitor system performance and
radioactive materials in gaseous effluents from the seal condenser vent

- description of seismic design criteria and bases for the chosen criteria, along
with seismic and quality group classifications for the gland sealing system
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Chapter 10 Outline

10.4.3 Turbine Gland Sealing System (cont.)

DCD - safety evaluation, to include the following topics:
(cont.) • potential for radioactivity leakage to the environment in the event of a

system malfunction
• description of how the plant meets the regulatory requirements of GDC

60 and 64, and demonstrate conformance to RG 1.26
- figure(s) showing the layout of the turbine gland sealing system
- figure(s) showing the simplified P&ID for the turbine gland sealing system
- figure(s) showing the process flow diagram for the turbine gland sealing

system

FSAR Same contents as mPower standard plant DCD Section 10.4.3.
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10.4.4 Turbine Bypass System

PSAR The Clinch River SMR Plant turbine bypass system is a nonsafety-related sub-
system within the MSSS which provides the capability to bypass main steam
from the steam generator to the main condenser in a controlled manner to
dissipate heat and to minimize transient effects on the RCS during various
operating conditions. PSAR Section 10.4.4 provides a description of the turbine
bypass system. Specific aspects of the system included in the PSAR are
provided below:

- preliminary design basis, including performance requirements for all modes of
operation, capability to meet design criteria, applicable design codes, and
environmental criteria

- preliminary description of the turbine bypass system
- proposed pre-operational and in-service inspection and testing requirements

and acceptance criteria
- preliminary description of instrumentation associated with the turbine bypass

system
- preliminary safety evaluation, to include a failure analysis to determine the

effect of equipment malfunctions on the RCS

DCD The mPower standard plant turbine bypass system is a nonsafety-related sub-
system within the MSSS which provides the capability to bypass main steam
from the steam generator to the main condenser in a controlled manner to
dissipate heat and to minimize transient effects on the RCS during various
operating conditions. DCD Section 10.4.4 provides a description of the turbine
bypass system. Specific aspects of the system are provided below:

- description of design basis, including performance requirements for all modes
of operation, capability to meet design criteria, applicable design codes, and
environmental criteria

- description of the turbine bypass system, including design objectives, modes
of operation, and interfaces with other systems

- description of pre-operational and in-service inspection and testing
requirements and acceptance criteria

- description of instrumentation associated with the turbine bypass system
- description of seismic design criteria and bases for the chosen criteria, along

with seismic and quality group classifications

Page 15 of 31 Rev. 0



CLINCH RIVER
REGULATORY FRAMEWORK DOCUMENTS

Chapter 10 Outline

10.4.4 Turbine Bypass System (cont.)

DCD - safety evaluation, to include the following topics:
(cont.) • failure analysis to determine the effect of equipment malfunctions on the

RCS
• description of how the plant meets the regulatory requirements of GDC 4

and 34, and indicate the extent of conformance to RG 1.68, BTP 3-3,
and BTP 3-4

- figure(s) showing the layout of the turbine bypass system
- figure(s) showing the simplified P&ID for the turbine bypass system
- figure(s) showing the process flow diagram for the turbine bypass system

FSAR Same contents as mPower standard plant DCD Section 10.4.4.
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10.4.5 Circulating Water System

PSAR The Clinch River SMR Plant circulating water system is a nonsafety-related
system which provides cooling water to the main condenser in order to
condense the steam turbine generator exhaust and remove heat from the power
cycle under varying conditions of power plant operation and site environmental
conditions. PSAR Section 10.4.5 provides a description of the circulating water
system. Specific aspects of the system included in the PSAR are provided
below:

- preliminary design basis, including performance requirements for all modes of
operation

- preliminary description of the circulating water system, including interfaces with
other systems and methods for control of the circulating water chemistry,
corrosion, and organic fouling

- proposed pre-operational and in-service inspection and testing requirements
and acceptance criteria

- preliminary description of instrumentation associated with the circulating water
system

- preliminary safety evaluation, to include the following topics:
" level of dependence on the circulating water system for cooling during

shutdown
* impacts from environmental influences
* impact from anticipated operational occurrences and accidents
* potential interaction of cooling towers with the plant structure
* potential for flooding safety-related equipment due to system or piping

component failure
- preliminary figure(s) showing the layout of the circulating water system
- preliminary figure(s) showing the simplified P&ID of the circulating water

system

DCD The mPower standard plant circulating water system is a nonsafety-related
system which provides cooling water to the main condenser in order to
condense the steam turbine generator exhaust and remove heat from the power
cycle under varying conditions of power plant operation and site environmental
conditions. DCD Section 10.4.5 provides a description of the circulating water
system. Specific aspects of the system included in the DCD are provided
below:

- description of design basis, including performance requirements for all modes
of operation and applicable design codes

- description of the circulating water system, including modes of operation and
interfaces with other systems
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Chapter 10 Outline

10.4.5 Circulating Water System (cont.)

DCD - discuss the methods used to control circulating water system chemistry,
(cont.) corrosion, and organic fouling and their compatibility with the system materials

- description of pre-operational and in-service inspection and testing
requirements and acceptance criteria

- description of instrumentation associated with the circulating water system,
including capability to detect and control flooding of safety-related equipment
due to failure of a system component, and to annunciate abnormal and unsafe
operating conditions

- description of seismic design criteria and bases for the chosen criteria, along
with seismic and quality group classifications

- safety evaluation, to include the following topics:
" level of dependence on the circulating water system for cooling during

shutdown
" impacts from environmental influences
" impact from anticipated operational occurrences (AOO) and accident

conditions (such as loss of offsite power - LOOP)
" potential interaction of cooling towers with the plant structure
" provisions to prevent flooding of safety-related equipment due to system

component failure
" description of how the plant meets the regulatory requirements of GDC 4

- figure(s) showing the layout (elevation drawings) of the circulating water
system

- figure(s) showing the simplified P&D for the circulating water system
- figure(s) showing the process flow diagram for the circulating water system

FSAR Same contents as mPower standard plant DCD Section 10.4.5 with the
following site-specific supplemental information:

- site-specific description of the circulating water system
- site-specific figure(s) showing simplified P&D for the circulating water system
- site-specific figure(s) showing the process flow diagram for the circulating
water system
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10.4.6 Condensate Cleanup System

PSAR The Clinch River SMR Plant condensate cleanup system is a nonsafety-related
sub-system within the condensate system which is used to remove corrosion
products and ionic impurities from the condensate system during various plant
operating conditions. PSAR Section 10.4.6 provides a description of the
condensate cleanup system. Specific aspects of the system included in the
PSAR are provided below:

- preliminary design basis, including identification of the fraction of condensate
flow to be treated, impurity levels to be maintained, and applicable design
codes

- preliminary description of the condensate cleanup system, including interfaces
with other systems, and provisions for control of contaminants (including
chloride ion)

- proposed pre-operational and in-service inspection and testing requirements
and acceptance criteria

- preliminary description of instrumentation associated with the condensate
cleanup system, including performance monitoring

- preliminary safety evaluation, to include the following topics:
" analysis of the contribution of impurity levels from the secondary system

to RCS activity levels
* analysis of demineralizer capacity and anticipated impurity levels

DCD The mPower standard plant condensate cleanup system is a nonsafety-related
sub-system within the condensate system which is used to remove corrosion
products and ionic impurities from the condensate system during various plant
operating conditions. DCD Section 10.4.6 provides a description of the
condensate cleanup system. Specific aspects of the system included in the
DCD are provided below:

- description of design basis, including identification of the fraction of
condensate flow to be treated, impurity levels to be maintained and their basis,
and applicable design codes

- description of the condensate cleanup system, including modes of operation,
interfaces with other systems, provisions for control of contaminants chloride
ion and other contaminants, compatibility of the materials of construction with
service conditions and reactor water chemistry, and design features provided
to ensure limiting the concentrations of chloride and other contaminants in the
condensate to allowable values in the case of condenser tube leaks

- description of pre-operational and in-service inspection and testing
requirements and acceptance criteria

- description of instrumentation associated with the condensate cleanup system,
including performance monitoring
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10.4.6 Condensate Cleanup System (cont.)

DCD - description of seismic design criteria and bases for the chosen criteria, along
(cont.) with seismic and quality group classifications

- safety evaluation, to include the following topics:
" analysis of the contribution of impurity levels from the secondary system

to RCS activity levels
" analysis of demineralizer capacity and anticipated impurity levels
* analysis of performance monitoring
* description of how the plant complies with GDC 14

- figure(s) showing the layout of the condensate cleanup system
- figure(s) showing the simplified P&ID for the condensate cleanup system
- figure(s) showing the process flow diagram for the condensate cleanup system

FSAR Same contents as mPower standard plant DCD Section 10.4.6.
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10.4.7 Condensate and Feedwater Systems

PSAR The Clinch River SMR Plant condensate and feedwater systems are nonsafety-
related systems with the exception of the safety related containment and steam
generator isolation function (feedwater system only) which are used to provide
feedwater at the required temperature, pressure, and flow rate to the steam
generator. Condensate is pumped from the main condenser hotwell, through
the condensate cleanup system and low-pressure feedwater heater(s) to the
deaerator tank. The feedwater is subsequently pumped through the high-
pressure feedwater heater(s) to the steam generator. PSAR Section 10.4.7
provides a description of the condensate and feedwater systems. Specific
aspects of the system included in the PSAR are provided below:

- preliminary design basis, including criteria for isolation from the steam
generator, supply of condensate available for emergency purposes,
environmental design requirements, and applicable design codes

- preliminary description of the condensate and feedwater systems, including
interfaces with other systems and operating modes

- proposed pre-operational and in-service inspection and testing requirements
and acceptance criteria

- preliminary description of instrumentation associated with the condensate and
feedwater systems

- preliminary safety evaluation, to include the following topics:
* analysis of component failure, effects of equipment malfunction, and an

analysis of isolation provisions to preclude release of radioactivity into
the environment in the event of a pipe leak or break

" analysis of potential for fluid flow instabilities, including a description of
normal operating transients, a summary of the criteria for routing
feedwater piping from the steam generator to the closest restraint
upstream of the feedwater containment isolation valve located outside
the containment, and a description of the piping system analyses

DCD The mPower standard plant condensate and feedwater systems are nonsafety-
related systems with the exception of the safety related containment steam
generator isolation function (feedwater system only) which are used to provide
feedwater at the required temperature, pressure, and flow rate to the steam
generator. Condensate is pumped from the main condenser hotwell, through
the condensate cleanup system and low-pressure feedwater heater(s) to the
deaerator tank. The feedwater is subsequently pumped through the high-
pressure feedwater heater(s) to the steam generator. DCD Section 10.4.7
provides a description of the condensate and feedwater systems. Specific
aspects of the system included in the DCD are provided below:

Page 21 of 31 Rev. 0



CLINCH RIVER
REGULATORY FRAMEWORK DOCUMENTS

Chapter 10 Outline

10.4.7 Condensate and Feedwater Systems (cont.)

DCD - description of design basis, including capability to supply adequate feedwater
(cont.) to the nuclear steam supply system (NSSS), criteria for isolation from the

steam generator, supply of condensate available for emergency purposes,
environmental design requirements, and applicable design codes

- description of the condensate and feedwater systems, including interfaces with
other systems, modes of operation, and design considerations incorporated to
minimize erosion/corrosion, referencing applicable guidance in GL 89-08 and
EPRI NP-3944

- description of pre-operational and in-service inspection and testing
requirements and acceptance criteria

- description of instrumentation associated with the condensate and feedwater
systems

- description of seismic design criteria and bases for the chosen criteria, along
with seismic and quality group classifications

- safety evaluation, to include the following topics:
* analysis of component failure, effects of equipment malfunction, and an

analysis of isolation provisions to preclude release of radioactivity into
the environment in the event of a pipe leak or break and/or degradation
of the integrity of safety-related equipment

* analysis of potential for fluid flow instabilities, including a description of
normal operating transients that could cause the water level in the steam
generator to drop below the inlet baffle or allow steam to enter the
feedwater piping, a summary of the criteria for routing feedwater piping
from the steam generator to the closest restraint upstream of the
feedwater containment isolation valve located outside the containment,
and a description of the piping system analyses, including any forcing
functions, or the result of test programs performed to verify that
uncovering of feedwater lines could not occur or that such uncovering
would not result in unacceptable damage to the system

" description of how the plant conforms with the guidance in RG 1.29, and
BTP 10-2, and is in compliance with the requirements of GDC 2, 4, 5,
44, 45, and 46

- figure(s) showing the layout of the condensate and feedwater systems
- figure(s) showing the simplified P&ID for the condensate and feedwater

systems
- figure(s) showing the process flow diagram for the condensate and feedwater

systems

FSAR Same contents as mPower standard plant DCD Section 10.4.7.
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10.4.8 Steam Generator Blowdown System

PSAR The Clinch River SMR Plant steam generator blowdown system is a nonsafety-
related system with the exception of the safety-related steam generator and
containment isolation function. The steam generator blowdown system is used
to maintain acceptable steam generator secondary-side coolant (i.e. feedwater)
chemistry during plant heat-up, start-up and shut-down operating modes. This
is accomplished by controlled liquid purge flow from the low point of the steam
generator secondary-side feedwater annulus in order to remove impurities
concentrated in the steam generator. PSAR Section 10.4.8 provides a
description of the steam generator blowdown system. Specific aspects of the
system included in the PSAR are provided below:

- preliminary design basis, including ability of the system to maintain optimum
secondary-side water chemistry during all plant operating modes and
anticipate operating occurrences (main condenser in-leakage and primary-to-
secondary leakage)

- preliminary description of the steam generator blowdown system, including
interfaces with other systems, operating modes, expected and design flows for
all operating modes, process design parameters and equipment design
capacities, expected temperature variations, and provisions to re-route
blowdown to the plant liquid radwaste treatment system in the event of
secondary-side radioactive contamination

- proposed pre-operational and in-service inspection and testing requirements
and acceptance criteria

- preliminary description of instrumentation associated with the steam generator
blowdown system, including controls provided to protect temperature-sensitive
elements, means to monitor the blowdown stream for radioactive
contaminants, and to control flashing, liquid levels, and process flow

- preliminary safety evaluation, to include the following topics:
" identification of unusual design conditions that could lead to plant safety

problems
" identification of coolant (secondary-side, i.e. feedwater) chemistry

specification limits to demonstrate compatibility of primary-to-secondary
system pressure boundary materials

- preliminary figure(s) showing the layout of the steam generator blowdown
system

- preliminary figure(s) showing the simplified P&ID for the steam generator
blowdown system

- preliminary figure(s) showing the process flow diagram for the steam generator
blowdown system
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10.4.8 Steam Generator Blowdown System (cont.)

DCD The mPower standard plant steam generator blowdown system is a nonsafety-
related system with the exception of the safety-related steam generator and
containment isolation function. The steam generator blowdown system is used
to maintain acceptable steam generator secondary-side coolant (i.e. feedwater)
chemistry during plant heat-up, start-up and shut-down operating modes. This
is accomplished by controlled liquid purge flow from the low point of the steam
generator secondary-side feedwater annulus in order to remove impurities
concentrated in the steam generator. DCD Section 10.4.8 provides a
description of the steam generator blowdown system. Specific aspects of the
system included in the DCD are provided below:

- description of design basis, including ability of the system to maintain optimum
secondary-side water chemistry during all plant operating modes and
anticipate operating occurrences (main condenser in-leakage and primary-to-
secondary leakage)

- description of the bases for the selected chemistry limits, as pertaining to
compatibility with the primary-to-secondary system pressure boundary material

- description of the steam generator blowdown system, including interfaces with
other systems, operating modes, operating procedures and flow paths for all
operating modes, expected and design flows for all operating modes, process
design parameters, equipment design capacities, expected temperature
variations, the steam generator blowdown sampling program, and provisions to
re-route blowdown to the plant liquid radwaste treatment system in the event of
secondary-side radioactive contamination

- pre-operational and in-service inspection and testing requirements and
acceptance criteria

- description of seismic design criteria and bases for the chosen criteria, along
with seismic and quality group classifications

- description of instrumentation associated with the steam generator blowdown
system, including controls provided to protect temperature-sensitive elements,
means to monitor the blowdown stream for radioactive contaminants, and to
control flashing, liquid levels, and process flow

- safety evaluation, to include the following topics:
* identification of unusual design conditions that could lead to plant safety

problems
" description of how the plant complies with the requirements of GDC 1,

2,13, and 14
- figure(s) showing the layout of the steam generator blowdown system and the

general arrangement of the system equipment
- figure(s) showing the simplified P&ID for the steam generator blowdown

system
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10.4.8 Steam Generator Blowdown System (cont.)

DCD - figure(s) showing the process flow diagram for the steam generator blowdown
(cont.) system

- table(s) showing feedwater chemistry specification limits

FSAR Same contents as mPower standard plant DCD Section 10.4.8.
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10.4.9 Auxiliary Condenser System

PSAR The Clinch River SMR Plant auxiliary condenser system is a nonsafety-related
system with the exception of the safety-related containment isolation function.
The auxiliary condenser system is used in conjunction with portions of the main
steam and feedwater systems to remove RCS decay heat during high-pressure
shutdown operation modes when the normal steam generator secondary side
cooling mode (i.e. normal cycle operation with feedwater supplied to the steam
generator via the feedwater pump and steam flowing back to either the turbine
or bypassed directly to the condenser) is unavailable. PSAR Section 10.4.9
provides a description of the auxiliary condenser system. Specific aspects of
the system included in the PSAR are provided below:

- preliminary system description and design bases for the system, including
applicable design codes

- preliminary performance requirements, including requirements for startup,
operation, and shutdown

- proposed seismic criteria and quality group classifications for system
components

- proposed description of regulatory treatment of nonsafety-related system
(RTNSS) component requirements

- proposed material specifications and material compatibility with all anticipated
fluid and environmental conditions

- preliminary safety evaluation to include the following topics:
" anticipated inventory of radioactive contaminants during power operation

and shutdown
* potential for hydrogen buildup
* potential for flooding following a failure of the auxiliary condenser

- discussion of proposed accident analyses demonstrating adequacy of auxiliary
condenser to perform its intended function

- preliminary instrumentation applications for each feature of the system
- proposed inspection and testing requirements, including those for

preoperational and startup tests
- preliminary table(s) listing major equipment design parameters
- preliminary figure(s) showing a simplified P&ID for the auxiliary condenser

system
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10.4.9 Auxiliary Condenser System (cont.)

DCD The mPower standard plant auxiliary condenser system is a nonsafety-related
system with the exception of the safety-related containment isolation function.
The auxiliary condenser system is used in conjunction with portions of the main
steam and feedwater systems to remove RCS decay heat during high-pressure
shutdown operation modes when the normal steam generator secondary side
cooling mode (i.e. normal cycle operation with feedwater supplied to the steam
generator via the feedwater pump and steam flowing back to either the turbine
or bypassed directly to the condenser) is unavailable. DCD Section 10.4.9
provides a description of the auxiliary condenser system. Specific aspects of
the system included in the DCD are provided below:

- description of the system, including design bases and applicable design codes
- description of postulated accident scenarios and conditions for which the

auxiliary condenser system is required
- description of performance requirements, including requirements for startup,

operation, and shutdown
- description of seismic criteria and quality group classifications for system

components
- description of RTNSS component requirements
- description describing the results of the fault mode effects analysis (FMEA)
- description of material specifications and material compatibility with all

anticipated fluid and environmental conditions
- description of safety evaluation to include the following topics:

* anticipated inventory of radioactive contaminants during power operation
and shutdown

* potential for hydrogen buildup
" potential for flooding following a failure of the auxiliary condenser

- description of accident analyses performed to demonstrate adequacy of
condenser to perform its intended function

- description of the extent that the auxiliary condenser is required for operation
of other systems, and the extent to which portions of other systems are
required for auxiliary condenser operation, including priority, conditions, and
limitations on operation or maintenance

- description of instrumentation applications for each feature of the system
- description of instrumentation provisions for the various auxiliary condenser

actuation methods, including locations and conditions requiring system
actuation

- description of inspection and testing requirements, including those for
preoperational and startup tests

- table(s) listing major equipment design parameters
- figure(s) showing a simplified P&ID for the auxiliary condenser system
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10.4.9 Auxiliary Condenser System (cont.)

FSAR Same contents as mPower standard plant DCD Section 10.4.9.
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10.4.10 Auxiliary Steam Supply System

PSAR The Clinch River SMR Plant auxiliary steam supply system is a nonsafety-
related system that supplies auxiliary steam required for the plant during startup
and shutdown operating modes. PSAR Section 10.4.10 provides a description
of the auxiliary steam supply system. Specific aspects of the system included in
the PSAR are provided below:

- preliminary system description and design bases for the system, including
applicable design codes

- preliminary performance requirements, including requirements for startup,
operation, and shutdown

- proposed seismic criteria and quality group classifications for main system
components

- preliminary instrumentation applications for each subsystem or feature of the
auxiliary steam supply system

- proposed inspection and testing requirements, including those for
preoperational and startup tests

- preliminary table(s) listing major equipment design parameters
- preliminary figure(s) showing simplified P&ID for the auxiliary steam supply

system

DCD The mPower standard plant auxiliary steam supply system is a nonsafety-
related system that provides auxiliary steam required for the plant during startup
and shutdown operating modes. DCD Section 10.4.10 provides a description of
the auxiliary steam supply system. Specific aspects of the system included in
the DCD are provided below:

- description of the system, including design bases and applicable design codes
- description of performance requirements, including requirements for startup,

operation, and shutdown
- description of system seismic criteria and quality group classifications for main

system components
- description of instrumentation applications for each subsystem or feature of the

auxiliary steam supply system
- description of inspection and testing requirements, including those for

preoperational and startup tests
- table(s) listing major equipment design parameters
- figure(s) showing simplified P&ID for the auxiliary steam supply system

FSAR Same contents as mPower standard plant DCD Section 10.4.10.
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10.4.11 Condensate and Feedwater Chemistry Control

PSAR The Clinch River SMR Plant condensate and feedwater chemistry control
system is a nonsafety-related system that provides injection of steam generator
secondary side treatment chemicals into the condensate and feedwater systems
in order to maintain appropriate water chemistry. PSAR Section 10.4.11
provides a description of the condensate and feedwater chemistry control
system. Specific aspects of the system included in the PSAR are provided
below:

- preliminary system description and design bases for the system, including
applicable design codes

- preliminary performance requirements, including requirements for startup and
normal operation

- proposed seismic criteria and quality group classifications for main system
components

- preliminary instrumentation applications for each subsystem or feature of the
auxiliary steam supply system

- proposed inspection and testing requirements, including those for
preoperational and startup tests

- preliminary table(s) listing secondary side water chemistry parameters
- preliminary figure(s) showing simplified P&ID for the condensate and

feedwater chemistry control system

DCD The mPower standard plant condensate and feedwater chemistry control
system is a nonsafety-related system that provides injection of steam generator
secondary side treatment chemicals into the condensate and feedwater systems
in order to maintain appropriate water chemistry. DCD Section 10.4.11 provides
a description of the condensate and feedwater chemistry control system.
Specific aspects of the system included in the DCD are provided below:

- description of system, including design bases and applicable design codes
- description of performance requirements, including requirements for startup

and normal operation
- description of system seismic criteria and quality group classifications for main

system components
- description of instrumentation applications for each subsystem or feature of the

condensate and feedwater chemistry control system
- description of inspection and testing requirements, including those for

preoperational and startup tests
- table(s) listing major equipment design parameters
- figure(s) showing simplified P&ID for the condensate and feedwater chemistry

control system
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10.4.11 Condensate and Feedwater Chemistry Control (cont.)

FSAR Same contents as mPower standard plant DCD Section 10.4.11.

Page 31 of 31 Rev. 0



Chapter 15 Transient and Accident Analyses Clinch River Regulatory Framework Document
NRC Version

Section Submttlal Document Regulatory Requirements Proposed Regulatory Basis NUREG-0800 (SRP) Regulatory Guidance Industry CPA Information Beyond Changes to Standard Key Issues Related Sections
Numer/bTitle Exemptions for Section Content Section (See Note t) Guidance RG 1.70 Plant Design

PSAR 10 CFR 20 No NG 1 70. RG 1 206 15.0 AECY.77,39 NSIIANS 51.1-t913 (Wdthdrawn 1998) 00 No None 1503
10 CFR 50. App. A, GDC 2. ASME, Section III, Article NB-7000
4. 5,10.13.15. 17,19. 20.

25. 26. 27, 28. 29. 31. 34.

35.55.60 and 61
10 CFR 50.46

10 CFR 50 62
10CFR 100

DCD 10 CFR 20 No 0G 1 206 150 SE.Y-77-439 ANSI/ANS 51 1983 (Wilhdrawn 1998) N/A N/A None None
10 CFR 50, App A, GDC 2. ASME. Section III, Artcle NB-7000

4.5.10,1315.17.19. 20.

15.0 Inyoduction- 25.26 27. 28. 29. 31. 34,

Transient and Accident 35. 55. 60 and 61

Analyses 10 CFR 50 46
1o CFR 50.62
s0 CFR 100

FSAR 10 CFR 20 No 0G 1.206 15O SECY-77-439 ANSIIANS 51.1-1983 (Withdrawn 1998) N/A No None None
10CFR 50. App A, GDC 2. ASME, Section Ill. Article NB-7000

4.5. 10. 13,15.17,19, 20.
25.0.28720.29.31, 34,
35. 55. 60 and 61
10 CFR 50.46

10 CFR 5062

10 CFR too

PSAR Radiolog-cal consequences WA N/A N/A N/A N/A NA N/A None N/A

15.0.1 Radiological analyses applicable to

Consequence Analyses DCD Clinch Ricer SMR Plant are

Using Allematoe Source addrensed in Section 150.3

1 Toe E-SAR

Note:

RG revisions are not identified as these will be consistent with the versions in effect 6 months prior no the PSAR submittal.
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lo.t-n..... n..O.0... . o..n.t...... .0... e... .. o. nyc. ea. , ueli50o oN oeNn
lU 'UI (:• 4 I NO RL .10 io 26 1.0.2 U 1.1b7 ts,. Boyack, el al., "Quanrfin ReactorN None None
CFR 00.40 RG 1 203 Safety Margins." si papers in Nuclear
10 CFR 50 App S NUREG/CR-5249 Enginee/ng and Design, Vol. 119. No.1. Mae
10 CFR 50 App K NUREG-1230 1990

Separate Effects Test Maitno for Thermal-
Nydrau lc Code Valhdation," Commintee on
he Safety of Nuclear Installatlons.
NEA/CSNIIR(93)14, September 1993

'Integral Test Facility Validation Mat/s for the
Assessment of Thermal-Hydraulic Codes for

1WR LOCA and Transients." Committee on
the Sofety of Nuclear Installations.

NEAJCSNI/R(96)17. July 1999

'CSNI Code Validation Matri of Thesmo.
Hydraulic Codes for LWFR LOCA and
Transients," Commyttee on the Safely of
Nuclear Installations, CSNI Report 132.
March 987

15 0.2 Reoiew of Transient

and Accident Analysis
Methods

DCD CFR 50 34 10 No 001200 150.2 RG 1.157 B E. Boyack, at al., "Quantliying Reato N/A N/A None None
CFR 50.46 FG 1.203 Safety Margins," sio papers in Nuclear
10 CFR 50 App B NUREG/CR-5249 Engineering and Design, Vol 119, No 1, Ma
10 CFR 50 App K NUREG-1230 1990

NUREG-0933
"Separate Effects Tess Mat/i for Theesal-
Hydraulic Code ValIdatron," Conmsene on

the Safety of Nuclear Installations,
NEA/CSNIIR(93)14, September 1993

"Integral Test Faclity Validation Matris Vot the
Assement of Themnal-Hydraulic Codes for

LW9R LOCA and Transients." Commetsee on

the Salety o0 Nuclear Installations,
NEAICSNUR(96)17. July 1996

"CSOI Code Validation Matmx of Theeso-
Hydraulic Codes for LWR LOCA and
Transients,' Commettee on she Safety of

Nuclear Installations, CSNI Repert 132.
March 1987

gSAR 1 CFR 50.34 10 No HG 1200 150.2 FoG 1157 B.E. Boyack. et al., Quantifyng Reactor N/A No None None
CFR 50.46 FG 1.203 Safety Margins." sin papers in Nuclear
10 CFR 50 App B NUREGICR-5249 Enginee/ng and Design, Vol 119. No. 1. Ma
to CFR 50 App K NUREG-1230 1990

"Separate Effects Test Mat/n for Thermal.

Hydraulic Code Validasion," Committee on
she Safety of Nuclear tinstallatios,
NEAJCSNI/R(93)14, Sepsemher 1993

'Integral Tess Failily Validation Matrix for the
Assessment of Thenral-Hydraulic Codes for

ILWR LOCA and Transients." Committee on

the Safety of Nuclear Installations,

NEA/JCSNIIR(96)17, July 1996

"CSNI Code Vaidation Mats of Thero-
Hydraulic Codes for LWR LOCA and
Transients." Committee on the Safely of
Nuclear Installations, CSNI Report 132,

March 1987
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PSAR 10 CFR 50 34(a)(1) No RG 1.70. RG 1 206 1503 P01.183 tone No No Track issuance of 2.0. 6 4. 6.5. 11.1.15 1,
10 CFR 50. App. A, NUREG-1465 Draft RG DG-1 199 15 3.15.4,15 6.15.7

0DC 19 5ECY-98-154
10 CFR 50. App. E. (Proposed Revision 1

Paragnaph IV.E. to FIG 1.183)

10CFR 100

00 10CFR 50.34(a)(1) Nn 601.206 15.0.3 PG 1.103 None NIA NIA Track issuance of 2.0. 64.6.5. 11 1 15 1.
15.0 3 Desgn Basis 10 CFR 50, App A. NUREG-1465 Draft 1G DG-1199 t5 3.15 4.15 6.15 7

Accident Reaiologocal 00010 19 EY-54( e 1
Consequennc Analyses fur 10 CFR 50, App E6 Proposed Revision 1

Advanced Light Water Paragraph IV E.A to RG 1.183)
Reactors 10 CFR 100

FSAR 10 CFR 50 34(a)(1) No RG 1.206 1503 PGt 103 toen NA to Track issuance of 2 0.6.4.6.5.f11..15 1.
10 CFR 50. App. A. NUREG-1465 Draft RG DG-1 199 15 3. 15 4. 15., 15.7
GDC 19 SECY-98-154
10CFR 50. App. E. (Proposed Revision 1

Paragraph MVE 8 to RG 1.183)

10CFR 100

15.1.1 -15 1.4 Decrease in PSAR 10 CFR 50. App. A. GDC No RG 1.70, RG 1 206 15.1.1-G15.1.4 601.53. RG 1 105 ASME, Secton IlI Article NB-7000 No No None 15 05 15 0 3.7 2, 7 3. 7.4.
Feedwater Temperature. 10. 13. 15. 20. and 26 75

Increase in Feedwater
Flew. Increase in Steam

Flew, and Inadvertent DCD 10 CFR 5. App A. GD0 No P01.206 15.1.1-15.14 0G 1 53. RG 1.105 ASME. Section III, Aticle NP.7000 NIA NIA None 15 0.150.3, 7.2. 7.3.7 4.
Opening of a Steam 10. 13.15. 20 and 26 7.5

Geenerator Reliel en Safety
V\ale FSAR 10OCFRS 5. App. A, GDC No PRG 1.266 15.1.1-15.1.4 RG 1 53. RG 1.105 ASME, Section II, Artlcle NAB7000 N/A No None 15 0156 0.3. 7.2, 7.3. 7.4,

10 13. 15.20. and 26 7.5

Note:

RG revisions are not identified as these will be consistent with the versions in effect 6 months prior no the PSAR submittal.
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PSAR 10 CFR 50, App. A, GDC No n G 1 70. RG 1 206 15.0.3 BTP 3-3 and 3-4 None No No None 15 0. 15 0.3. 3 6.3.9.4 2.
13. 17. 27. 28. 31. and 35 151.5 4.3. 4.4, 5.2. 5.3. 6.2. 7.1.
10 CFR 50.34(f)(,,) 7.2. 7.3. 7.4. 7.5. 7.6. 7.7.
10 CFR 50.34(f(2)2xii) 104

DCD 10 CFR 50. App A, GDC No RG 1.206 15.03 nTP 3-3 and 3-4 None N/A N/A None 15 0, 15 0.3. 3.6. 3.9. 4.2.
13. 17. 27. 28. 31, and 35 15.1.5 4.3. A 4.5.2,5.3.62.7.1.

15 1.5 Main Steam Line 10 CFR 50 34(f)(ii) 7.2. 7.3. 7.4. 7.5. 7.6. 7.7.
Failures 10 CFR 50 34(f)(2)(x2 ) 104

10 CFR 50.34()(1)(1)0

PSAR 10 CFR 50. App A, GDC No RG 1 206 1503 BTP 3-3 and 3-4 None N/A No None 15 0. 15 0.3. 3.6, 3.9. 4.2.
13. 17. 27. 28, 31. and 35 15.1.5 4.3.4.4, 5 2. 5.3. 6 2. 71.
10 CFR 50.34(f)(ii) 7.2. 7.3. 7,4.75. 76.7.7
10 CFR 50.34(f)(2)(xii) 10.4
10 CFR 50.34(f)(1)(ii)

15 2 1-15 2 5 Loss of PSAR 10 CFR 50, App. A, GOC No RG 1.70, RG 1.206 15.2.1 .15 2.5 RG 1 53 ANSI/ANS-51 1-1983 (oithdrawn 1998) No No None 15.0.15 0 3. 7.2, 7 3. 7.4.
Etaemal Load, Turbhe TTnp; 10.13.15. 17, and 26 RG 1.105 SECY-77- ASME, Section III. Article NB-7000, NUREG- 7.5. 10.3. 10 4

Loss of Condens 439 0716
Vacuum., Closure of Main SECY 94-04
S/eam Isolation Valve and DCD 1t CFR 50. App. A, GDC NO RG 1 206 152.1-15.25 RG 153 ANSfiANS-51.1-1963 N/A N/A None 150.150.3.72.73.74,
Steam Pressure Regulator 10. 13,15. 17, and 26 RG 1.105 ASME. Section III, Aricle NB-7000, NUIREG- 7.5.10 3, 10.4

Failure (Closed) SECY-77-439 0718

SECY 94-084
FSAR 10 CFR 50, App. A. GDC No RG 1 206 15.2.1-15 2.5 RG 1 53 ANSUANS-51.1-1983 N/A NO Nne 15 0,15 0.3.7 2. 7.3. 7.4,

10, 13, 15, 17, and 26 RG 1.105 ASME, Section III, Article NB-7000, NUREG- 7.5. 10.3. 10.4
SECY 77-439 0718,
SECY 9"-084

PSAR 10 CFR 50, App A, GDC No RG 1.70, RG 1.206 1526 PG 1.53 ANSI N18 2 No No None 15.0,15.03, 4.2.4.3.44.7
10,13.15.26 NUREG-0718 (all), 10.4

15.2 6 Loss cf Non-
Emergency AC Power to 0CD 10 CFR 50, App A, GDC No RG 1.206 152.6 RG 1 53 oNSI N18.2 N/A NIA None 15.0.15.0.3. 4 2. 4 3, 4 4. 7

the Stahon Auiaries 10,13.15.26 NUREG-0718 (all). 10 4
FSAR 1S CFR 50, App A, GDC No RG 1.206 1526 PG 1.53 ANSi N16.2 N/A No None 15.0.15.0.3. 4 2. 4 3.4 4,47

10,13.15.26 NUREG-0718 (all). 104
PSAR 10 CFR 50. App. A, GDCs No RG 1.70. RG 1.206 1527 RG 1.53 YJSfANS 51.1-19M3. ASME. Section I1i, No No None 15.0.15 0.3.1.4 2.4 3,4 4,

10, 13,15,17, and 26 RG 1.105 Artide NB-7000 7.2.7.3.7 4,7.5.10 4
10 CFR 50.34()1))1((ii SECY 77439
0 GCFR 50.341f12)/sii) SECY 9"-084

NUREG-0718

DCD 10/CFR 50, App. A. GDCs No RG 1 206 152.7 RG 1.53 AN/SI/ANS 51.1-1903, ASME, Section ItI N/A N/A None 15 0,15 0.31, 4 2,4.3,4.4,

15.2.7 Loss of Normal 10, 13,15,17, and 26 PG 1.105 Article NB-7200 7.2.7.3, 7 4.7.5,10.4

endoaer Floo 10 CFR 05.34(1)(1 )(it) SECY 77-439
10 CFR 50.34(f/2)(sii) SECY 94-084

INUREG-0718
FSAR PP CFR 50, App. A. GDCs No RG 1.206 15.2.7 PG 1 53 .. NSI/ANS 51 1-1983, ASME, Section II, N/A NO None 15.0,15 0 3.1, 4.2,4.3,4 4,

18. 3,15, 17. and 26 G 1.05 Article NB-7000 7 2.7 3, 7.4, 7.5, 104
1O CFR 50.34( )(/1(ii) SECY 77439
t0CFR 50.34C(t)(2)ie) SECY 94-084

NUREG-0l718
PSAR 10 CFR 50. App. A, GDC No RG 1.70, RG 1 206 15.28 6TP 3-3 and 3-4 ASME, Section Ill, Arlde NB-7000 No No None 15 0, 15 0.3, 3 6. 3 9, 4 2,

13.17,25,27.28, 3t, and 43.44,52.53.62. 7.1,
35 7.2, 7.3, 7.4, 7.5, 7.6, 7.7,
10 CFR 50.341)(1)(lii) 10.4, 15.6
10 CFR 50 341/)(1)(iii)

10 CFR 50 34(1)(2)(xii)
0 CFR 100

DCD 10 CFR 50, App. A. GDC No RG 1 206 15268 TP 3-3 and 3.4 ASME, Section II, Article NB-7000 N/A N/A None 15.0.15.0.3, 3 6, 3.9.4 2.
1 3. 17, 25.27, 28, 3/, and 4.3. 4.4. 5.2, 5.3. 6.2, 7.1,15 2.8 Feedwatar System 35 7 2.7 3, 7.4.7 5. 7 6. 7 7.Pipe Break Inside and 10 CFR 50.34(0(1 )(ii) 104.156

Outside Containment 10 CFR 50.34(fl(1)(iii)
(PWR) 10 CFR 50.34(f)(2)(io)

IOCFR 100
FSAR 10 CFR 50, App. A, GDC No RG 1 206 15.28 BTP 3-3 and 34 ASME. Sechon Ill. Article NB-7000 N/A No None 15 0, 15 0.3, 3.6, 3.9, 4.2,

13,1 7, 25, 27, 28, 31, and 43.44.52,53.62, 71.

35 72.7.3, 7.4. 7.5. 7.6, 7.7.
10 CFR 50 34(fl(1)(ii) 104,15.6
10 CFR 50.34(fi(1/(iii)

10 CFR 50.34 )(2/Al/i)
10 CER 100

Note:

RG revisions are not identified as these will be consistent with the versions in effect 6 months prior no the PSAR submittal.
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Chapter 15 Transient and Accident Analyses Clinch River Regulatory Framework Document
NRC Version

Section Submittal Document Regulatory Requirements Proposed Regulatoey Basis NUREG-0800 (SRP) Regulatory Guidance Industry CPA Information Beyond Changes to Standard Key Issues Related Sections
Number/Title Eeemptions for Section Content Section (See Note 1) Guidance RG 1.70 Plant Design

PSAR 10 CFR 50, App A, GDC No RG 1.70, RG 1.206 153.1-1532 G 1.53 ASME, Section III, Ar.cle NB-7000 No No None 15.0. 15 0.3.4 4.7.2, 7 3.
10. 20.13,15,17 and 26 6G 1.105 ANSIIANS-51.1-1953 74. 75

SECY 77439

15.3.1 - 15.3.2 Loss of SECY a4-084

Forced Reactor Coolant DCD 0070 FR50. App. A. GDC No RG 1 206 15 3.1 - 15.3.2 G 1.53 ANSIIANS 51 1-1983 (Withdrawn 1998) N0A N/A None 15 0. 15 0 3, 4 4. 7 2. 7 3.
Flow Including Top of Pump 10, 20, 13. 15. 17 and 26 0G 1.105 ASME, Seclion III, Article NB-7000 7.4. 7.5
Motor and Flow Controller SECY 77439

Malfunctions SECY .4-084
FSAR 10 CFR 50, App A, GDC No RG 1.206 10 3 1 - 15.3.2 0G 1.53 ANSIIANS 51.1-1983 (Wthdrawn 1998) N/A No None 15.0. 15.0.3.4.4. 7.2.7.3.

10. 20,13. 15. 17 and 26 0G 1.105 ASME. Section Ill. Arlicle NB-7000 74. 75
SECY 77439
SECY 94-084

PSAR 10 CFR 50. App A. GDC No RG 1.70, RG 1.206 15.3.3 - 15.3 4 NIUREG-1465 ASME. Seclon Ill, Article N-706O No No None 15.0. 10 0.3, 5 2. 5 3. 7 2.
17, 27,.28. and 31 10 7.3.7 4, 7.5. 9.2t5.3 3-15.34 Rvactor (_____FR___ ___1_______Coo/ass Pump Rotor DCD 10 CFR A0. 67 ,GDC No RG 1 206 15.3.3 - 15.3 4 NUREG-1465 ASME, Section III. Arocle NB-7000 N/A N/A None 15.0.15.0.3 5.2, 5 3. 7.2,Coolat~ump oto . 20 107.3.,7.4, 7 5.0 2Seizure ond Reactor 17. 27. 28, and 31 15
07R0100

Coolant Pump Shaft Break FSAR 10 CFR 50, App A, GDC No RG 1 206 15.3.3-15 3 4 NUREG-1465 ASME. Sectlon III, Article NB-7000 NIA No None 15.0.150.3. 5.2. 5 3.7.2,

17. 27, 26, and 31 10 73,74 75.92
_F0R 100

PSAR 10 CFR 50. App. A. GDC No RG 1 70. RG 1.206 1541 Nore None NO No None 15 0,15 0 3. 4.3
10, 13.17. 20 and 25

15 4 1 Uncontrolled ControRod Asemnbly withdrawa I C 10 CFR 50. App A, GDC No R0 1.206 15.4.1 Non None N/A NIA None 15 0.15.0.3.4.3
FRomaSuberAli oIrLow 10,13.17, 20and25

Poorer Starlup Condiloon _________FSAu 10 CFR 50. App. A, GDC No RG 1.206 15.4.1 Nona None N/A No None 15.0.15 0.3,4 3
0. 13, 17, 20and 25

PEAR 10 CFR 50. App. A. GDC No 0G 1.70. RG 1 206 154.2 None Non No No None 15.0, 15.0 3. 4.2,4 34 4
t0, 13. 17, 20 and 25

15 4 2 Uncontrolled Conlrol DCD 10 CFR 50, App A. GDC No 0G 1.206 15.4.2 None None N16 NIA None 15.0 100.3 4 2. 4 3, 4 4
Rod Assembly Withddmaal 10, 13. 17. 20 and 25

at Power

FSAR 10 CFR 50. App. A, GDC No RG 1.20D 154.2 None None N/A No None 15.0, 1 0.3. 4.2. 4.3,4 4
10.13, 17, 20 and 25

PSAR 10 CFR 50. App. A, GDC No 0G 1 70. RG 1.206 1543 Nore None No No None 15 0.15 0.3. 4.2. 4.3. 4 4.
0. 13, 20 and 25 7 2.7.7

15 4 3 Control RedMis4operaton (System DCD 10 CFR 50. App. A. GDC No 0G 1.206 1543 None Nose WA N/A None 15.0,15.0.3.4 2, 4 3.4 4,
Miope, 2ionnSystem 7.2, 7.7

Mallunction or Operator 0.13.20 and 25

Emor) FSAR 10 CFR 50. App A, GDC No 0G 1.206 15.4.3 None None N/A No None 15.0.15 0.3. 4 2.4 3, 4 4.
10, 13. 20 and 25 7.2. 7.7

PSAR This event does not apply NIA N6A NIA NIA N/A NIA N/A None N/A

15 44 S4tartup of a, DCD tote ePower mo.

Inactive Loop atan
Incorect Temperature FSAR

PSAR This event does not apply N/A A N/A 066 N/A 016 N/A None NIA
15 4.5 Flow Controller tte rPomer mactot.

Malfunction Causing an DCD
Increase in BWR Core Flos

Rate FSAR

PSAR This ovens does not apply 016 01 NIA None
to then dlowes notappy N/toANAr. NANII

15 4 6 inadvertent l Powet reactor.

Decrease in Boren DCD
Concentration in the

Reactor Coolant System FSAR

Note:

RG revisions are not identified as these will be consistent with the versions in effect 6 months prior no the PSAR submittal.
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Chapter 15 Transient and Accident Analyses Clinch River Regulatory Framework Document
NRC Version

Section Submittal Docurnent Regulatory Requirements Proposed Regulatory Basis NUREG-SgSS (SRP) Regulatory Guidance Industry CPA Information Beyond Changes to Standard Key Issues Related Sections
NumbernTitlo Exemptions for Section Content Section (See Note 1) Guidance RG 1.70 Plant Design

PSAR 1I CFR 50. App. A. GDC NO RG 1.70. RG 1.206 1547 None None No No None 15O. 1503
13

15 4.7 Inadvertent Loadint 10CFR 100
and Ope-ation of a Fuel ICD 10 CFR 50. App A. GDC No RG 1.206 154.7 None Non. N/A N/A None 15.0. 15.03and pereinoola uel13
Assembly in an Improper 1t CFR 106

Posilion FSAR 10 CFR 50. App. A. GDC No RG 1 206 15.4.7 None None N/A No None 15.0. 15.0.3
13

10 CFR 100
PSAR These eoents do not apply N/A N/A N/A s/A N/A NIA N/A None N/A

to the mPoeer reactor.

15 4.8 Spectrum of Rod DCO
Eneclion Acodents (PWRf

FSAR

PSAR These eoents do not apply N/A N/A N/A N/A N/A N/A N/A None N/A
to It. mPower reactor.

15.4.9 Spectrum of Rod DCD
Drop Aoodents (BWR)

FSAR

PSAR 10 CFR 50. App. A, GDC No 1G 1.70, RG 1.206 1503 15.5.1 - RIS 2005-29 ANS 51.1 No No None 150.15.0.3
10, 13, 15, and 26 15.52 ASME Section Ill, Article NA-700O

DCD 10 CFR 50. App. A. GDC No 0G 1.206 15.0.3 RIS 2005-29 ANS 51.1 N/A N/A None 150. 15.03
15 5.1 Inadverlent 10. 13.15. and 26 15.5.1 - 15.5.2 ASME Section Ill. PAticle NB-7000

Operation of ECCS that
tsomeses Reastnr Coolant

Inventory FSAR 10 CFR 50 .App. A. GDC No 3G 1.206 15.0.3 15.5.1.- 10200529 ANS 51.1 N/A No None 15.0.150.3
10.13.15. and 26 1552 ASME Seot/on Ill. Article NB-7000

PSAR 10 CFR 50, App A. GDC No 1G 1.70, RG 1 206 1503 15.5.1 -RIS 2005-29 ANS 51.1 No No None 15.0. 150.3
10. 13.15. and 26 155.2 ASME Section IIl. Arlicte NB-7000

15 5 2 Reactor Coolant
Inventory and Purficalion DCD 10 CFR 50. App. A, GDC No 1G 1.206 15.0.3 RIS 2005-29 ANS 51 1 N/A N/A None 150.15 0.3
System Malfunction that 10. 13. 15. and 26 155.1 - 15.5.2 ASME Section I11. Article NB-7000

Increases Reactor Coolant
Inventory FSAR 10 CFR 50. App. A. GDC No RG 1.206 15.03 15.5.1 - RIS 2005-29 ANS 51 1 N/A No None 150.1503

10.13.15 and 26 15.52 ASME Section Ill. Article NB-7000

PSAR 10 CFR 50. App. A. GDC No RG 1.70. RG 1.206 1561 RG 1.53 ASME. Section Ill. Article NB-7000 No No None 15 9. 15.0 3.7 (a),) 8 (all)
10. 13. 15. and 26 RG 1.105

GIL 85.12,86-05. and 86-06

NUREG-0718

DCD 10 CFR 50. App. A. GDC No RG 1 206 15.6.1 RG 1.53 ASME, Section Il. Article NB-7000 N/A NIA None 15.9.15.0.3.71(alf.Bll)
15.6.1 Inadoertent Opening 10, 13.15. and 26 RG 1.105

of , PWR Pressurizer GL 85-12. 86-05. and 86-06
Pressure Relief Valoe NUREG-0718

FSAR 10 CFR 50. App. A. GDC No RG 1.206 15.6.1 RG 1.53 ASME. Section Ill, Ar/icle NB-.7000 NIA NO None 15 9,150.3.7 (all). 8 (al)
10.13.15 and 26 RG 1.105

GL 85-12.8605. and 86-06

NUREG-0718

PSAR 10 CFR 50. App. A. GDC No RG 1 70. RG 1.206 15.0.3 RG 1.11 None No No None None
55 15.6.2

15 6.2 Rodiological 10 FR 1tDO
Consequences of the OCD 10 CFR 50. App A. GDC No RG 1.206 1503 RG 1.11 None NIA N/A None None
Failure of Small Lines 55 1562

Carrying Primary Coolant 10 FR 100
Outside Containment FSAR 10 CFR 50. App A, GDC No RG 1.206 1503 RG11.11 hone No None None

55 15.62
10 FR 100

Note:
05 revisions are not identifled as these will be consistent with the oe/ions in effect 6 months pdor tto the PSAR submittal.
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Chapter 15 Transient and Accident Analyses Clinch River Regulatory Framework Document

NRC Version

Section Submittal Document Regulatory Requirements Proposed Regulatory Basis NUREG.-S80 (SRP) Regulatory Guidance Industry CPA Information Beyond Changes to Standard Key Issues Related Sections
NumbeorTitle Exemptions for Section Content Section (See Note 1) Guidance RG 1.70 Plant Design

PSAR 10CFR 100 No RIG 1.70. RG 1 206 150.3 6G 1.103 W. F. Pasedag. 'Iodine Spiking in BWR and No No None None
156.3 NUREG-0409 PWR Coolant Systems." CONF-770708. 3

NUREG-1465 717(1977)

R. R. Bellamy. "A Regulatory Viewpoint o0
Iodine Spiking Dunng Reactor Transients.,
Trans Am Nucl. Soc. 28 (1978)

DCD 10 CFR 100 No FG 1.206 15.0.3 0G 1.183 W F. Pasedag. "lodone Spiking in BeR and N/A N/A None None

15.6.3 NUREG-0409 PWR Coolant Systems." CONF-770708. 3

15 6 3 Radiological NUREG-1465 717(1977)

Consequences of Steam
Generatos Tube Failure R.R. Bellamy, "A Regulatory Viempoint of

Iodine Spiking During Reactor Transients."
Trans Am. Nucl. Soc.. 28 (1978)

FSAR 10 CFR 100 No RG 1 206 1503 8G 1.103 W. F Pasedag."'iodine Splkmgin BWR and N/A No None N/A

1563 NUREG-0409 PA6R Coolant Systems, CONF-770708.3

NUREG-1465 717 (1977)

R R. Bellamy. 'A Regulatory Viewpoint o0
Iodine Spiking During Reactor Transients.'

Trans. Am. Nucl. Suc.. 28 (1978)

PSAR This event does not apply N/A N/A N/A NA N/A N/A NA None NA
15.6 4 Radiological to the mPower reactor.

Consequences of Main DCD

Steam Line Failure Outside
Conlainmenl (BWR) FSAR

PSAR 10 CFR 50. App A GDC No RG 1.70. RG 1.206 1503 RG 1 157 None No No None 15.0.15 0 3.3 6. 3 9.4.2.
13 and 35 1 565 NUREG-0609 6.2.7 2. 7 3.8.3. 9.2
10 CFR 50 App K NUREG-0716

10 CFR 50 46

15 6.5 Loss-Of-Coolant 21 CFR 106
Accidents Resulting from DCD 10 CFR 50. App A, GDC No 0G 1 206 15.0.3 RG 1.157 None N/A N/A None 15.0.150.3.3 6.3.9.4 2.
Spectum o0 Postulated 13 and 35 156.5 NUREG-0609 6 2.72.7.3.8.3.92

Piping Breaks Within the 10 CFR 50 App. K NUREG00718

Reactor Coo/ant Pressure 10 CFR 50 46

Boundary 10 CFR 100
FSAR 10 CFR 50. App A, GDC No RG 1.206 15.0.3 RG 1.157 None N/A NO None 15.0. 15 0.3.3.6.3.9.4 2.

13 and 35 156.5 NUREG-0609 6 2.7.2.7.3.8 3.92
10 CFR 50 App. K NUREG00718
10 CFR 50.46
10CFR 100

PSAR 10 CFR 50 No 10 CFR 50 34 None None None No No None None
15 6.6 Inadverent

Operation of the Noumal
Decay Heal RemOval DCD 10 CFR 52 No 10 CFR 52 47 None None None N/A N/A None None

Function by the Reactor

Coolant Inventory and
Purification System (Unique FSAR 10 CFR 50 No 10 CFR 50.34 None None None N/A No None None

to mPower Reactor)

PSAR 10 CFR 50 No 10 CFR 50.34 None None - None No No None None
15 6 7 Inadvertent Reactor OCD 10 CFR 52 No 10 CFR 50 34 None None None N/A N/A None None

Coolant Syslem
Depressunzalion via the

Emergency Cone Cooling
System Low Pressum FSAR 10 CFR 50 No 10 CFR 50 34 None None None N/A No None None

Sparger (Unique to mPower
Reactor)

15.6 8 Emergency PSAR 10 CFR 50 No 10 CFR 50.34 None None None No No None None
Condenser Tube Rupture DC 10 CFR 52 No 10 CFR 50.34 None None None N/A N/A None None

(Unique to mPooe. FSAR 10 CFR 50 No 10 CFR 50 34 None None None N/A No None None
Reactor)

Note:

RG revisions are not identified as these will be consistent with the versions in effect 6 months prior no the PSAR submittal.
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15 6 9 RCIPS Heal PSAR 10 CFR 50 NO 10 CFR 50.34 None None None No No None None
Exchanger Tube Rupture DCD 10 CFR 52 No 10 CFR 50.34 None None None N/A NIA None None

(Unique to mPower FSAR 10 CF0 50 No 10 CFR 50.34 None None Noe N/A No None None
Reactor)

PSAR 10 CFR 50 No 10 CFR 50.34 RIP None None No No None None

15.7.1 Gaseous Waste DCD 10 CFR 52 No 10 CFR 52.47 BTP 11-5 None None N/A NIA None None
Management Syslem Leak

or Failure
FSAR 10 CFR 50 NO 10 CFR 50.34 BTP 11-5 None Cone NIA No None None

PSAR 10CFR 50 No 10 CFR 50 34 BTP 11-6 None None No No None None

15.7.2 Liquid Waste
Management System Leak oCD 10 CRR 52 No 10 CRR 5247 RTP ti-A Nnne None N/A N/A None None

or Failure (Almospheric
Release) FSAR 10 CFR 50 No 10 CFR 50 34 BTP 1I-6 None None No NIA None None

PSAR 10 CFR 20 No RG 1.70. RG 1.206 RTP 11-A6 NUREG-0017 None No No None None
10 CFR 50. App. A, GDC NUREG-0133
60

15.7.3 Release of DCD t0CFR 20 No 10 CFR 52.47 BTP 11-6 NUREG- 0017 None N/A N/A None None
Radioactivit to the 50 CFR 50. App. A. GD0 NUREG-0133

Enoimament Due to a o0
Liquid Tank FaROue FSAR 10 CFR 20 No 10 CFR 50.34 BTP 11-6 NUREG- 0017 Con No No None None

10 CFR 50, App. A. GDC NUREG-0133
60

PSAR 10 CFR 50, App A, GDC No RG 1 70. RG 1.206 15O3 0G 1.183 Industrial Venolaton I A Manual of No No Track issuance of None
61 157.4 NUREG-1465 Recommended Practice - American Draft RG DG-1199
10 CFR 100 Conference of Gonemmental Industrial

Hygienists (Proposed Revision 1

to RG 1.183)

000 10 CFR 50. App. A, GDC No CG 1.206 150.3 CG 1.183 Industral Ventilaben / A Manual of WA Track issuance of Cane

15 7.4 Radiolagical h1 157.4 NUREG-1465 Recommended Pracbce - Amedcan Draft RG DG-1 199
Consequences of Fuel 10 CFR 100 Conference of Governmental Industoial

Handling Aooidents Hygienists (Proposed Revision 1
to RG 1.183)

FSAR 10 CFR 50. App. A. GDC No CG 1.206 150.3 CG 1.183 Industial Ventilator I A Manual of No No Track issuance of None
061 15.7.4 NUREG-146t Recommended Practice - American Draft RG DG-1 199
10 CFR 100 Conference of Govemmental Industrial Proposed Rension 1

Hygienist PooedRvso
to RG 1.183)

PSAR 10 CFR 50. App A, GDC No 6G 1.70. RG 1.206 15.03 15.75 0G 1.183 None No No Track issuance of None
61 CUREG-1465 Draft RG DG-1199
10 CFRC 100 (Proposed Revision 1

to RG 1.183)

DCD 10 CFR 50, App. A, GDC No CG 1 206 1503 157.5 CG 1.183 None N/A NIA Track issuance of None61 CIUREO-1465 Draft RO DO-i1199
15.7.5 Spent Fuel Cask 10 CFR 100

Drop Accidents (Proposed Revision 1

to RG 1.183)

FSAR 10 CFR 50. App. A, GDC No RG 1.206 15.0.3 15.7.5 RG 1.183 None No No Track issuance of None
61 NUREG1465 Draft RG DG-1199

(Proposed 
Revision 1

io RG 1.183)

Note:

60 revisions are rat identified as these will be consistent with the versions in effect 6 months prior lothe PSAR submittal.
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PSAR 10 CFR 50 No 10 CFR 50 34 None None None No No None None

15.7.6 Emergency Core DCD 10 CFR 52 No 10 CFR 52 47 None None None N/A N/A None None
Cooling System Condenser
Tube Rupture (Unique to

mPower] FSAR t0 CFR 50 No 10 CFR 50 34 None None None No No None Non.

1. 7Reactor Cool"nt PSAR t0 CFR 50 No 10 CFR 50.34 None None None No No None None
System Inventory and
Purificaon System DCD 10 CFR 52 No 10 CFR 52 47 None None None N/A NIA None None

Condenser Tube Rupture FSAR 10 CFR 50 No 10 CFR 50.34 None None None No No None None
(Unique to mPoner

Reactori

PSAR 10 CFR 50. App. A, GDC No RG 1.70. RG 1.206 158 SECY 83-293 None No No None 15 0. 15.0.3.4 3. 7 1. 7.3.
12. 14. 16. 35, 3B and 50 NUREG-OD460, Vol i -4 78
10 CFR 50 46 WASH - 1270
10 CFR 50.62

DCD 10 CFR 50, App. A. GDC No nG 1206 t58 tECY 83-2W3 Noe None 15.0.1)50. 3.4 3.7.1. 7.
t2.14.16,35,38 and 50 NUREG-0460, Vol 1 - 4 78

15.8 Anticpated Traes/ents t0 CFR 50 4 WASH - 1270

Withoul Scram 1 0 CFR 50 62

FSAR /O0CFR 50. App A, /DC No RG 1.206 1508 ECY 83-293 Non NO No None 15 0/15.0.3.4 3. 7 1.7.3.
/2, 14, 16. 35. 38 and 50 NUREG-0460, Vol - 4 7o8
10 CFR 50.46 WASH - 1270
10 CFR 50.62

PSAR This event does not apply N/A M/A N/A IWA N/A N/A N/A None NIA
15 9 BWR Core Stability DCD to the mPower Reactor.

FSAR

15.10 Spent Fuel Pool PSAR This event does not apply N/A N/A N/A N/A N/A N/A N/A None N/A
Cnticality and Born DCD to the mPower Reactor

Dilution Analysis FSAR

PSAR /0 CFR 50 34(a)(1) No RG 1 70. RG 1.206 None HG .1183 None NO NO Track issuance of None
/0 CFR 50. App. A, N0UREG-1465 Draft RG DG-1199GDC 19 SECY-98-154 (Proposed Revision 1
10 CFR 50, App. E.
Paragraph IV.E.8 to RG 1.183)
10 CFR 100

DCD 10 CFR 50 340)(1) No RG 1 206, Secthon None :/G 1 183 None N/A N/A Track issuance of None10 CFR 50. App A. 15.0.3 NIUREG-1465 Draft RG DG-1199Appendi 15A Evauation 0GDC 19 SECY-98-154
Models and Parameters foe 0 0CFR 50, App E, (Proposed Revision 1
Analysis of che Radiological Paragraph IV E.8 to RG 1.183)
Consequences of Accidents 10 CFR 100

FSAR 1OCFR 5034(a)(1/ No RG 1 206, Section None RG 1 183 No No No Track issuance of None
0 CFR 50. App A. 15.0.3 NUREG-1465 Draft RG DG-1199GDC 19 SECY-98-154 (Proposed Rey/sion I

10 CFR 50. App. E. to R ev1.1o31
Paragraph IV..8 o RG 1.183)
10 CFR 100

Note:

RG revisions are not identified as theta will be consistent with We versions in effect 6 months prior so the PSAR submittal.
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Chapter 15 Outline

15.0 TRANSIENT AND ACCIDENT ANALYSES

PSAR PSAR Section 15.0 provides introductory information regarding the
transient and accident analyses. The accident analyses are organized
consistent with the format in Regulatory Guide (RG) 1.206, Appendix
C.1.15-A, and RG 1.70, Table 15-1.

The evaluation of occurrences includes:

- identification and justification of accidents not applicable to the mPower
design

- accidents that are unique to the mPower design
- analyses of the response of the plant to postulated disturbances in

process variables and to postulated equipment malfunctions or failures
- examination of the effects of anticipated process disturbances and

postulated component failures to determine their consequences and to
evaluate the capability built into the plant to control or accommodate
such failures and situations (or to identify the limitations of expected
performance)

- anticipated operational occurrences, off-design transients that induce
fuel failures above those expected from normal operational
occurrences, and postulated accidents of low probability

- assessment of the consequences of an assumed fission product
release that would result in potential hazards not exceeded by those
from any accident considered credible

Transients and accidents are presented in a manner that:

- ensures that a broad spectrum of initiating events has been considered;
- categorizes the initiating events by type and expected frequency of

occurrence so that only the limiting cases in each group need to be
quantitatively analyzed

- permits the consistent application of specific acceptance criteria for
each postulated initiating event

A number of disturbances of process variables and malfunctions or
failures of equipment are postulated. Each postulated event is assigned to
one of the following categories:

- Increase in Heat Removal by the Secondary System
- Decrease in Heat Removal by the Secondary System
- Decrease in Reactor Coolant System Flow Rate
- Reactivity and Power Distribution Anomalies
- Increase in Reactor Coolant Inventory
- Decrease in Reactor Coolant Inventory
- Radioactive Release from a Subsystem or Component
- Anticipated Transients without Scram
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Chapter 15 Outline

15.0 TRANSIENT AND ACCIDENT ANALYSES (cont.)

PSAR A preliminary, qualitative evaluation of each category, in conjunction with a
(cont.) quantitative analysis of the bounding event within each category, is

performed. The evaluation of each event is discussed in Sections 15.1
through 15.8, as applicable, corresponding to one of the eight categories
defined above.

A table with a summary of applicable events and their classification,
applicable computer codes, and the expected frequency of occurrence for
each initiating event is provided. Each event is assigned to one of the
following groups:

- Incidents of moderate frequency,
- Infrequent incidents, or
- Limiting faults.

In order to reduce the number of initiating events that need to be
quantitatively analyzed, initiating events for each combination of category
and frequency group are evaluated to identify limiting events, recognizing
that different initiating events in the same category/frequency group may
be limiting when the multiplicity of consequences are considered.

A table containing a summary of plant parameters considered in the
preliminary safety evaluation (for example; core power, core inlet
temperature, reactor system pressure, core flow, axial and radial power
distribution, fuel and moderator temperature coefficient, void coefficient,
reactor kinetics parameters, available shutdown rod worth and control rod
insertion characteristics) is provided.

The range of values for plant parameters that vary with fuel exposure or
core reload is specified. The range is sufficiently broad to cover all
expected changes predicted for the entire life of the plant.

The permitted operating band (permitted fluctuations in a given parameter
and associated uncertainties) on reactor system parameters is specified,
using the most adverse conditions within the operating band as the initial
conditions for the transient analysis.

All protection systems function settings that are credited in the evaluation
are listed along with instrument uncertainty and expected/maximum time
delay.
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Chapter 15 Outline

15.0 TRANSIENT AND ACCIDENT ANALYSES (cont.)

DCD DCD Section 15.0 provides introductory information regarding the
transient and accident analyses. The accident analyses are organized
consistent with the format in Regulatory Guide (RG) 1.206, Appendix
C.1.15-A. The analyses incorporate the operating experience insights from
generic letters and bulletins issued up to 6 months before the submittal
date of the application. Any alternatives to these guidance are fully
justified.

The accident analysis introductory section describes the evaluation of
occurrences, including:

- analyses of the response of the plant to postulated disturbances in
process variables and to postulated equipment malfunctions or failures.

- examination of the effects of anticipated process disturbances and
postulated component failures to determine their consequences and to
evaluate the capability built into the plant to control or accommodate
such failures and situations (or to identify the limitations of expected
performance).

- anticipated operational occurrences, off-design transients that induce
fuel failures above those expected from normal operational
occurrences, and postulated accidents of low probability.

- assessment of the consequences of an assumed fission product
release that would result in potential hazards not exceeded by those
from any accident considered credible.

Transients and accidents are presented in a manner that:

- ensures that a broad spectrum of initiating events has been considered
- categorizes the initiating events by type and expected frequency of

occurrence so that only the limiting cases in each group need to be
quantitatively analyzed

- permits the consistent application of specific acceptance criteria for
each postulated initiating event

A number of disturbances of process variables and malfunctions or
failures of equipment are postulated. Each postulated event is assigned
to one of the following categories:

- Increase in Heat Removal by the Secondary System
- Decrease in Heat Removal by the Secondary System
- Decrease in Reactor Coolant System Flow Rate
- Reactivity and Power Distribution Anomalies
- Increase in Reactor Coolant Inventory
- Decrease in Reactor Coolant Inventory
- Radioactive Release from a Subsystem or Component
- Anticipated Transients without Scram
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15.0 TRANSIENT AND ACCIDENT ANALYSES (cont.)

DCD A quantitative evaluation of each category, in conjunction with quantitative
(cont.) analysis of the events within each category, is performed. The evaluation

of each event is discussed in Sections 15.1 through 15.8, as applicable,
corresponding to one of the eight categories defined above.

A table with a summary of applicable events and their classification,
applicable computer codes, and the expected frequency of occurrence for
each initiating event is provided.

Each event is assigned to one of the following groups:

- Incidents of moderate frequency,
- Infrequent incidents, or
- Limiting faults.

In order to reduce the number of initiating events that need to be
quantitatively analyzed, initiating events for each combination of category
and frequency group are evaluated to identify limiting events, recognizing
that different initiating events in the same category/frequency group may
be limiting when the multiplicity of consequences are considered.

A table containing a summary of plant parameters considered in the
preliminary safety evaluation (for example; core power, core inlet
temperature, reactor system pressure, core flow, axial and radial power
distribution, fuel and moderator temperature coefficient, void coefficient,
reactor kinetics parameters, available shutdown rod worth and control rod
insertion characteristics) is provided.

The range of values for plant parameters that vary with fuel exposure or
core reload is specified. The range is sufficiently broad to cover all
expected changes predicted for the entire life of the plant.

The permitted operating band (permitted fluctuations in a given parameter
and associated uncertainties) on reactor system parameters is specified,
using the most adverse conditions within the operating band as the initial
conditions for the transient analysis.

All protection systems function settings that are credited in the evaluation
are listed along with instrument uncertainty and expected/maximum time
delay.

FSAR Same as the mPower standard plant DCD Section 15.0.1.
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15.0.1 Radiological Consequence Analyses Using Alternative Source Terms

PSAR See Section 15.0.3 for the details of the radiological consequence
analyses for the Clinch River SMR Plant.

Note that the corresponding information for this section as discussed in
SRP Section 15.0.1 is focused on the application of alternative source
terms to operating reactors and is not applicable to a new reactor design,
such as the Clinch River SMR plant.

DCD See Section 15.0.3 for the details of the radiological consequence
analyses for the mPower standard plant.

FSAR See Section 15.0.3 for the details of the radiological consequence
analyses for the Clinch River SMR Plant.

15.0.2 Review of Transient and Accident Analysis Methods

PSAR Transient and accident analysis methods applicable to the mPower
reactor safety analysis are identified in PSAR Section 15.0.2, including:

- computer codes used
- a summary description of the computer codes and their use for

specified analyzing events
- a reference to the Section 1.6 table, which includes, in part, topical

reports planned to be submitted for the Chapter 15 mPower reactor
safety analysis

DCD Transient and accident analysis methods applicable to the mPower
standard plant reactor safety analysis are identified in DCD Section 15.0.2,
including:

- computer codes used
- a summary description of these computer codes and how they are

used for analyzing specific events
- a reference to the Section 1.6 table, which includes, in part, topical

reports that have been submitted for the Chapter 15 mPower reactor
safety analysis

FSAR Same as the mPower standard plant DCD Section 15.0.2.
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15.0.3 Design Basis Accident Radiological Consequence Analyses for
Advanced Light Water Reactors

PSAR The methodology used for design basis accident radiological
consequence analyses is described in PSAR Section 15.0.3, including the
following information:

- description of the alternate source term (AST) methodology used in
accordance with RG 1.183

- description of computer codes used for this methodology
- a summary description of the radiological source term results
- atmospheric dispersion factors for the Clinch River site,
- radiological dose conversion factors used to calculate radiological

consequences in tabular format
- airborne radioactivity removal coefficients that are used in the mPower

reactor radiological analysis
- table(s) providing the methodology used to calculate radiological doses

for the exclusion area boundary and the low-population zone, and
acceptance criteria

- table(s) providing results of the fission product inventories

DCD DCD Section 15.0.3 describes the methodology used for DBA
consequence analyses, including the following information:

- description of the alternate source term (AST) methodology used in
accordance with RG 1.183

- description of computer codes used for this methodology
- a summary description of the radiological source term results
- atmospheric dispersion factors for a bounding site
- radiological dose conversion factors used to calculate radiological

consequences in tabular format
- airborne radioactivity removal coefficients that are used in the mPower

reactor radiological analysis
- table(s) providing the methodology used to calculate radiological doses

for the exclusion area boundary and the low-population zone, and
acceptance criteria

- table(s) providing results of the fission product inventories

FSAR Same as mPower standard plant DCD Section 15.0.3 supplemented by
site-specific low population zone dose analysis.
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15.X (Event Category - General Information)

PSAR Initiating events are identified and grouped as described in Section 15.0.
A qualitative evaluation of each event is provided using the following
format:

15.X (Event Category - from Section 15.0.)

15.X.Y (Event Name)

15.X.Y.1 Identification of Causes and Frequency Classification

For each initiating event, the occurrences that lead to the event are
described, an estimate of the probability of the event is provided, and the
event is assigned to one of the three frequency groups given in Section
15.0.

15.X.Y.2 Sequence of Events and System Operation

For each initiating event, the following is discussed:

- The expected sequence of events from event initiation to a final
stabilized condition on a time scale, and the required operator actions.

- The extent to which normally operating plant instrumentation and
controls are assumed to function.

- The extent to which plant and reactor protection systems are required to
function.

- The credit taken for the functioning of normally operating plant systems.
- The operation of required engineered safety systems.

For each initiating event, the effect of single failures and operator errors
are discussed and evaluated.

15.X.Y.3 Core and System Performance

The mathematical models employed in the evaluation are discussed,
including any approximations or simplifications. Digital computer
programs or analog simulations used are identified and discussed.
Summary descriptions of mathematical models and computer programs
are provided or incorporated by reference.

Suitably conservative input parameters and initial conditions are identified,
and the bases for the selection thereof are discussed. Realistic initial
values for the anticipated transients without scram (ATWS) case are used.
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15.X (Event Category - General Information) (cont.)

PSAR 15.X.Y.3 Core and System Performance (cont.)
(cont.)

If this event is the bounding event in this category of accident, analytical
results are described in appropriate detail. For all other events, qualitative
results are described in appropriate detail. Key parameters as a function
of time are presented. Margins between acceptable and predicted values
are highlighted. Examples of parameters include:
- Neutron Power
- Thermal Power
- Heat Fluxes (Average and Maximum)
- Reactor Coolant System Pressure
- Minimum DNBR
- Reactor Coolant Conditions
- Maximum Fuel Centerline Temperature
- Reactor Coolant Inventory
- Secondary System Parameters
- ECCS Flow Rates

15.X.Y.4 Barrier Performance

The evaluation of parameters that may affect the performance of barriers,
other than fuel cladding, that restrict or limit the transport of radioactive
materials from the fuel to the public, is discussed.

The mathematical models used are discussed, including any
approximations or simplifications used. Any differences between the
models used to evaluate barrier performance and models used to evaluate
core performance are identified and described. If the models used to
evaluate barrier performance are significantly different from the models
used to evaluate core performance, detailed descriptions of the barrier
performance models are provided.

Input parameters and initial conditions relevant to the evaluation of barrier
performance that were not discussed under Section 15.X.Y.3 are
presented and discussed.

The results of the analyses (if applicable) are presented and described in
detail. As a minimum, the following information is presented as a function
of time for each transient or accident with a quantitative analysis:

- Reactor Coolant System Pressure
- Steam Line Pressure
- Containment Pressure (if applicable)
- Relief and/or Safety Valve Flow Rate
- Flow Rate from the RCS to the Containment (if applicable)
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15.X (Event Category - General Information) (cont.)

PSAR 15.X.Y.5 Radiological Consequences
(cont.)

Assumptions, parameters and calculational methods used to determine
doses that result from limiting faults and infrequent incidents are
summarized. Sufficient information, including information on input
parameters, is provided to fully substantiate the analytical results and to
allow an independent analysis to be performed. That is, this section
includes all of the pertinent parameters that are required to calculate
doses for the site exclusion boundary and LPZ, as well as locations within
the exclusion boundary where significant site-related activities may occur.

If there are no radiological consequences associated with a given event, a
statement is provided indicating that containment of activity is maintained
and by what margin.

An analysis of each initiating event is provided, based on design basis
assumptions acceptable for purposes of determining the adequacy of plant
design to meet 10 CFR Part 100 criteria.

Any realistic analysis performed to help quantify margins is provided.

Assumptions and parameters used in the analysis are presented,
consistent with Table 15-3 of RG 1.70, which provides a representative list
of such items, and Table 15-4 of RG 1.70, which summarizes additional
items to be provided when dealing with specific types of accidents.

Appendix 15A provides a diagram and explanation of the dose
computational model (the "Containment Leakage Dose Model).

Assumptions and methodologies used in determining radiological
consequences are supported with backup information presented herein,
by reference to other SAR sections, or by reference citations, as
applicable.

The results of the radiological consequence calculations identify the
potential two-hour integrated whole body and thyroid doses for the site
exclusion boundary, and doses for the course of the accident at the
closest boundary of the LPZ and, when significant, to the control room
operators. Other organ doses are presented for those cases where a
release of solid fission products or transuranic elements is postulated to
be released to the containment atmosphere.
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15.X (Event Category - General Information) (cont.)

DCD Initiating events are identified and grouped as described in Section 15.0.
An evaluation of each event is provided using the following format:

15.X (Event Category - from Section 15.0.)

15.X.Y (Event Name)

15.X.Y.1 Identification of Causes and Frequency Classification

For each initiating event, the occurrences that led to the event are
described, an estimate of the probability of the event is provided, and the
event is assigned to one of the three frequency groups given in Section
15.0.

15.X.Y.2 Sequence of Events and System Operation

For each initiating event, the following is discussed:

- sequence of events from event initiation to a final stabilized condition
on a time scale and the required operator actions

- extent to which normally operating plant instrumentation and controls
are assumed to function

- extent to which plant and reactor protection systems are required to
function

- credit taken for the functioning of normally operating plant systems.
- operation of engineered safety systems
- consistency between the safety analyses and the emergency response

guidelines/emergency procedure guidelines or EOP with respect to the
operator response (including action time) and available instrumentation

- nonsafety-related systems or components credited in the design-basis
analyses for mitigating the event consequences

- application of the definitions for active and passive failures to the
analyses

For each initiating event, the effect of single failures and operator errors
are discussed and evaluated.

15.X.Y.3 Core and System Performance

The mathematical models employed in the evaluation are discussed,
including any approximations or simplifications. Digital computer
programs or analog simulations used are identified and discussed.
Detailed descriptions of mathematical models and computer programs are
provided or incorporated by reference.
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15.X (Event Category - General Information) (cont.)

DCD The Section 1.6 Table includes, in part, the titles of topical reports that
(cont.) describe the models or computer codes used in the transient and accident

analyses.

Suitably conservative input parameters and initial conditions are identified,
and the bases for the selection thereof are discussed. Realistic initial
values for the ATWS case are used.

Analytical results are described in appropriate detail. Key parameters as a
function of time are presented. Margins between acceptable and
predicted values are highlighted. Examples of parameters include:

- Neutron Power
- Thermal Power
- Heat Fluxes (Average and Maximum)
- Reactor Coolant System Pressure
- Minimum DNBR
- Reactor Coolant Conditions
- Maximum Fuel Centerline Temperature
- Reactor Coolant Inventory
- Secondary System Parameters
- ECCS Flow Rates

15.X.Y.4 Barrier Performance

The evaluation of parameters that may affect the performance of barriers,
other than fuel cladding, that restrict or limit the transport of radioactive
materials from the fuel to the public, is discussed.

The mathematical models used are discussed, including any
approximations or simplifications used. Any differences between the
models used to evaluate barrier performance and models used to evaluate
core performance are identified and described. If the models used to
evaluate barrier performance are significantly different from the models
used to evaluate core performance, detailed descriptions of the barrier
performance models are provided.

The Section 1.6 Table includes, in part, the titles of topical reports that
describe the models or computer codes used in the transient and accident
analyses.

Input parameters and initial conditions relevant to the evaluation of barrier
performance that were not discussed under Section 15.X.Y.3 are
presented and discussed.
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15.X (Event Category - General Information) (cont.)

DCD The results of the analyses are presented and described in detail. As a
(cont.) minimum, the following information is presented as a function of time for

each transient or accident:

- Reactor Coolant System Pressure
- Steam Line Pressure
- Containment Pressure (if applicable)
- Relief and/or Safety Valve Flow Rate
- Flow Rate from the RCS to the Containment (if applicable)

15.X.Y.5 Radiological Consequences

Assumptions, parameters and calculational methods used to determine
doses that result from limiting faults and infrequent incidents are
summarized. Sufficient information, including input parameters, is
provided to fully substantiate the analytical results and to allow an
independent analysis to be performed. That is, this section includes all of
the pertinent parameters that are required to calculate doses for the site
exclusion boundary and LPZ, as well as locations within the exclusion
boundary where significant site-related activities may occur.

If there are no radiological consequences associated with a given event, a
statement is provided indicating that containment of activity is maintained
and by what margin.

An analysis of each initiating event is provided, based on design basis
assumptions acceptable for purposes of determining the adequacy of plant
design to meet 10 CFR Part 100 criteria.

Any realistic analysis performed to help quantify margins is provided.

Assumptions and parameters used in the analysis are presented,
consistent with Appendix C. 1. 1 5-C of RG 1.206, which provides a
representative list of such items, and Appendix C. 1. 1 5-D of RG 1.206,
which summarizes additional items to be provided when dealing with
specific types of accidents.

Appendix 15A provides a diagram and explanation of the dose
computational model (the "Containment Leakage Dose Model).

Assumptions and methodologies used in determining radiological
consequences are supported with backup information presented herein,
by reference to other DCD sections, or by reference citations, as
applicable.
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15.X (Event Category - General Information) (cont.)

DCD The results of the radiological consequence calculations identify the
(cont.) potential two-hour integrated whole body and thyroid doses for the site

exclusion boundary, and doses for the course of the accident at the
closest boundary of the LPZ and, when significant, to the control room
operators. Other organ doses are presented for those cases where a
release of solid fission products or transuranic elements is postulated to
be released to the containment atmosphere.

FSAR Same contents as mPower standard plant DCD supplemented by site-
specific meteorological conditions and a listing of the SERs approving the
submitted topical reports as applicable
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15.1 Increase in Heat Removal by the Secondary System

PSAR Following the "15.X.Y" format given above, PSAR Section 15.1 addresses
the following events:

15.1.1 Decrease in Feedwater Temperature

15.1.2 Increase in Feedwater Flow

15.1.3 Increase in Steam Flow

15.1.4 Inadvertent Opening of a Steam Generator Relief or Safety Valve

15.1.5 Main Steam Line Failures

15.1.6 Inadvertent Operation of High Pressure Decay Heat Removal by
the Auxiliary Condenser (Unique to mPower Reactor)

DCD Following the "15.X.Y" format given above, DCD Section 15.1 addresses
the following events:

15.1.1 Decrease in Feedwater Temperature

15.1.2 Increase in Feedwater Flow

15.1.3 Increase in Steam Flow

15.1.4 Inadvertent Opening of a Steam Generator Relief or Safety Valve

15.1.5 Main Steam Line Failures

15.1.6 Inadvertent Operation of High Pressure Decay Heat Removal by
the Auxiliary Condenser (Unique to mPower Reactor)

FSAR Same as the mPower standard plant DCD Section 15.1 supplemented by
site-specific meteorological conditions as applicable.
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15.2 Decrease in Heat Removal by the Secondary System

PSAR Following the "1 5.X.Y" format given above, PSAR Section 15.2 addresses
the following events:

15.2.1 Loss of External Load

15.2.2 Turbine Trip

15.2.3 Loss of Condenser Vacuum

15.2.4 Closure of Main Steam Isolation Valve

15.2.5 Steam Pressure Regulator Failure

15.2.6 Loss of Non-Emergency AC Power to the Station Auxiliaries

15.2.7 Loss of Normal Feedwater Flow

15.2.8 Feedwater System Pipe Break Inside and Outside Containment

DCD Following the "15.X.Y" format given above, DCD Section 15.2 addresses

the following events:

15.2.1 Loss of External Load

15.2.2 Turbine Trip

15.2.3 Loss of Condenser Vacuum

15.2.4 Closure of Main Steam Isolation Valve

15.2.5 Steam Pressure Regulator Failure

15.2.6 Loss of Non-Emergency AC Power to the Station Auxiliaries

15.2.7 Loss of Normal Feedwater Flow

15.2.8 Feedwater System Pipe Break Inside and Outside Containment

FSAR Same as the mPower standard plant DCD Section 15.2 supplemented by
site-specific meteorological conditions as applicable.
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15.3 Decrease in Reactor Coolant System Flow

PSAR Following the "15.X.Y" format given above, PSAR Section 15.3 addresses
the following events:

15.3.1 Loss of Forced Reactor Coolant Flow Including Trip of RCP Motor

15.3.2 Flow Controller Malfunctions

15.3.3 Reactor Coolant Pump Rotor Seizure

15.3.4 Reactor Coolant Pump Shaft Break

DCD Following the "15.X.Y" format given above, DCD Section 15.3 addresses

the following events:

15.3.1 Loss of Forced Reactor Coolant Flow Including Trip of RCP Motor

15.3.2 Flow Controller Malfunctions

15.3.3 Reactor Coolant Pump Rotor Seizure

15.3.4 Reactor Coolant Pump Shaft Break

FSAR Same as the mPower standard plant DCD Section 15.3 supplemented by
site-specific meteorological conditions as applicable.
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15.4 Reactivity and Power Distribution Anomalies

PSAR Following the "1 5.X.Y" format given above, PSAR Section 15.4 addresses
the following events:

15.4.1 Uncontrolled Control Rod Assembly Withdrawal from a Subcritical
or Low-Power Startup Condition

15.4.2 Uncontrolled Control Rod Assembly Withdrawal at Power

15.4.3 Control Rod Misoperation (System Malfunction or Operator Error)

15.4.4 Startup of an Inactive Loop or Recirculation Loop at an Incorrect
Temperature (Not applicable to mPower Reactor)

15.4.5 Flow Controller Malfunction Causing an Increase in BWR Core
Flow Rate (Not applicable to mPower Reactor)

15.4.6 Inadvertent Decrease in Boron Concentration in the Reactor
Coolant (Not applicable to mPower Reactor)

15.4.7 Inadvertent Loading and Operation of a Fuel Assembly in an
Improper Position

15.4.8 Spectrum of Rod Ejection Accidents (PWR) (Not applicable to
mPower Reactor)

15.4.9 Spectrum of Rod Drop Accidents (BWR) (Not applicable to
mPower Reactor)

DCD Following the "15.X.Y" format given above, DCD Section 15.4
addresses the following events:

15.4.1 Uncontrolled Control Rod Assembly Withdrawal from a Subcritical
or Low-Power Startup Condition

15.4.2 Uncontrolled Control Rod Assembly Withdrawal at Power

15.4.3 Control Rod Misoperation (System Malfunction or Operator Error)

15.4.4 Startup of an Inactive Loop or Recirculation Loop at an Incorrect
Temperature (Not applicable to mPower Reactor)

15.4.5 Flow Controller Malfunction Causing an Increase in BWR Core
Flow Rate (Not applicable to mPower Reactor).
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15.4 Reactivity and Power Distribution Anomalies (cont.)

DCD 15.4.6 Inadvertent Decrease in Boron Concentration in the Reactor
(cont.) Coolant (Not applicable to mPower Reactor)

15.4.7 Inadvertent Loading'and Operation of a Fuel Assembly in an
Improper Position

15.4.8 Spectrum of Rod Ejection Accidents (PWR) (Not applicable to
mPower Reactor)

15.4.9 Spectrum of Rod Drop Accidents (BWR) (Not applicable to
mPower Reactor)

FSAR Same as the mPower standard plant DCD Section 15.4 supplemented by
site-specific meteorological conditions as applicable.
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15.5 Increase in Reactor Coolant Inventory

PSAR Following the "15.X.Y" format given above, PSAR Section 15.5 addresses
the following events:

15.5.1 Inadvertent Operation of Emergency Core Cooling System that
Increases Reactor Coolant Inventory

15.5.2 Reactor Coolant Inventory and Purification System Malfunction
that Increases Reactor Coolant Inventory

DCD Following the "15.X.Y" format given above, DCD Section 15.5 addresses
the following events:

15.5.1 Inadvertent Operation of Emergency Core Cooling System that
Increases Reactor Coolant Inventory

15.5.2 Reactor Coolant Inventory and Purification System Malfunction
that Increases Reactor Coolant Inventory

FSAR Same as the mPower standard plant DCD Section 15.5 supplemented by
site-specific meteorological conditions as applicable.

M000002-SECO- 11-00004 Page 19 of 26 Rev. 0



CLINCH RIVER
REGULATORY FRAMEWORK DOCUMENTS

Chapter 15 Outline

15.6 Decrease in Reactor Coolant Inventory

PSAR Following the "15.X.Y" format given above, PSAR Section 15.6 addresses
the following events:

15.6.1 Inadvertent Opening of a PWR Pressurizer Pressure Relief Valve

15.6.2 Failure of Small Lines Carrying Primary Coolant Outside
Containment

15.6.3 Steam Generator Tube Failure (PWR)

15.6.4 Main Steam Line Failure outside Containment (BWR) (Not
applicable to mPower Reactor)

15.6.5 Loss-of-Coolant Accidents Resulting from Spectrum of Postulated
Piping Breaks Within the Reactor Coolant Pressure Boundary

15.6.6 Inadvertent Operation of the Normal Decay Heat Removal
Function by the Reactor Coolant Inventory and Purification
System (RCIPS) (Unique to mPower Reactor)

15.6.7 Inadvertent Reactor Coolant System Depressurization via the
Emergency Core Cooling System Automatic Depressurization
Valves (Unique to mPower Reactor)

15.6.8 Emergency Condenser Tube Rupture (Unique to mPower
Reactor)

15.6.9 RCIPS Heat Exchanger Tube Rupture (Unique to mPower
Reactor)

DCD Following the "15.X.Y" format given above, DCD Section 15.6 addresses

the following events:

15.6.1 Inadvertent Opening of a PWR Pressurizer Pressure Relief Valve

15.6.2 Radiological Consequences of the Failure of Small Lines Carrying
Primary Coolant Outside Containment

15.6.3 Radiological Consequences of a Steam Generator Tube Failure
(PWR)

15.6.4 Radiological Consequences of Main Steam Line Failure outside
Containment (BWR) (Not applicable to mPower Reactor)
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15.6 Decrease in Reactor Coolant Inventory (cont.)

DCD 15.6.5 Loss-of-Coolant Accidents Resulting from Spectrum of Postulated
(cont.) Piping Breaks Within the Reactor Coolant Pressure Boundary

15.6.6 Inadvertent Operation of the Normal Decay Heat Removal
Function by the Reactor Coolant Inventory and Purification
System (Unique to mPower Reactor)

15.6.7 Inadvertent Reactor Coolant System Depressurization via the
Emergency Core Cooling System Low Pressure Sparger (Unique
to mPower Reactor)

15.6.8 Emergency Condenser Tube Rupture (Unique to mPower
Reactor)

15.6.9 RCIPS Heat Exchanger Tube Rupture (Unique to mPower
Reactor)

FSAR Same as the mPower standard plant DCD Section 15.6 supplemented by
site-specific meteorological conditions as applicable.
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15.7 Radioactive Release from Subsystem or Component

PSAR Following the "15.X.Y" format given above, PSAR Section 15.7 addresses
the following events:

15.7.1 Gaseous Waste Management System Leak or Failure

15.7.2 Liquid Waste Management System Leak or Failure (Atmospheric
Release)

15.7.3 Release of Radioactivity to the Environment Due to a Liquid Tank
Failure

15.7.4 Radiological Consequences of Fuel Handling Accidents

15.7.5 Spent Fuel Cask Drop Accidents

15.7.6 Emergency Core Cooling System Condenser Tube Rupture
(Unique to mPower Reactor)

15.7.7 Reactor Coolant System Inventory and Purification System
Condenser Tube Rupture (Unique to mPower Reactor)

DCD Following the "15.X.Y" format given above, DCD Section 15.7 addresses the

following events:

15.7.1 Gaseous Waste Management System Leak or Failure

15.7.2 Liquid Waste Management System Leak or Failure (Atmospheric
Release)

15.7.3 Release of Radioactivity to the Environment Due to a Liquid Tank
Failure

15.7.4 Radiological Consequences of Fuel Handling Accidents

15.7.5 Spent Fuel Cask Drop Accidents

15.7.6 Emergency Core Cooling System Condenser Tube Rupture (Unique
to mPower Reactor)

15.7.7 Reactor Coolant System Inventory and Purification System
Condenser Tube Rupture (Unique to mPower Reactor)

FSAR Same as the mPower standard plant DCD Section 15.7 supplemented by

site-specific meteorological conditions as applicable.
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15.8 Anticipated Transients without Scram

PSAR Following the general guidance given in Section 15.0, the following
information is provided in PSAR Section 15.8:

15.8.1 Identification of ATWS Causes and Frequency Classification

15.8.2 ATWS Rule (10 CFR 50.62) Design Requirements

15.8.3 ATWS Design

15.8.4 Conclusions

DCD Following the general guidance given in Section 15.0, the following

information is provided in DCD Section 15.8:

15.8.1 Identification of ATWS Causes and Frequency Classification

15.8.2 ATWS Rule (10 CFR 50.62) Design Requirements

15.8.3 ATWS Design

15.8.4 Conclusions

FSAR Same as the mPower standard plant DCD Section 15.8.
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15.9 BWR Core Stability

PSAR This section applies to BWRs only and is not applicable to mPower
Reactor.

DCD This section applies to BWRs only and is not applicable to mPower
Reactor.

FSAR This section applies to BWRs only and is not applicable to mPower
Reactor.
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15.10 Spent Fuel Pool Criticality and Boron Dilution Analysis

PSAR The mPower Reactor does not use boron in the spent fuel pool, and
therefore, this section is not applicable to mPower reactor design.

DCD The mPower Reactor does not use boron in the spent fuel pool, and
therefore, this section is not applicable to the mPower reactor design.

FSAR The mPower Reactor does not use boron in the spent fuel pool, and
therefore, this section is not applicable to the mPower reactor design.

M000002-SECO- 11-00004 Page 25 of 26 Rev. 0



CLINCH RIVER
REGULATORY FRAMEWORK DOCUMENTS

Chapter 15 Outline

Appendix 15A Evaluation Models and Parameters for Analysis of the
Radiological Consequences of Accidents

PSAR Appendix 15A provides a general discussion of the evaluation models and
parameters used in the PSAR Chapter 15 analyses and a diagram and
explanation of the dose computational model (the "Containment Leakage
Dose Model.)

DCD Appendix 15A provides a detailed discussion of the evaluation models and
parameters used in the DCD Chapter 15 analyses and a diagram and
explanation of the dose computational model (the "Containment Leakage
Dose Model.

FSAR Same as the mPower standard plant DCD Appendix 15A supplemented
by site-specific meteorological conditions as applicable.
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Chapter 16 - Technical Specifications Clinch River Regulatory Framework Document
NRC Version

Section Submittal Document Regulatory Proposed Exempetoms Regulatory Basis for Section Content NUREG.0800 (SRP) Regulatory Guidance Industry CPA Information Changes to the Key Issues Related Sections
NRber/Tile Bequirements Section (See Note 1) Guidance Beyond RG 1.70 Standard Plant Design

PSAR 10CFR50.36 Nuse RG 1.70, Section 16.0 - Note 16.0 NUREG-1430 (Rev.3) None Yes - Updated TS No None 16.1 16.2
10CFR50.36a this section is an NRC-Approved Requirements per
10CFR50.36(c)(2)(ii) introductory/summary section TSTFs (as applicable) NUREG-1430

only.
DCD 10CFR50.34(b)(6)(vi) None RG 1.206, Section C.1.16 - Note 16.0 NUREG-1430 (Rev.3) None N/A N/A None 16.1 16.2

1OCFR50.36 this section is an NRC-Approved
16.0 Technical 10CFR50.36a introductory/summary section TSTFs (as applicable)
Specifications 10CFR50.36(c)(2)(ii) only.

10CFR52.47(a)(1 1)
FSAR 10CFR50.34(b)(6)(vi) None HG 1.206, Secion 16.0 - Note 16.0 NUREG-1430 (Rev.3) None N/A No None 16.1 16.2

10CFR50.36 this section is an NRC-Approved
10CFR50.36a introductory/summary section TSTFs (as applicable)
10CFR50.36(c)(2)(ii) only.

PSAR 10CFR50.36 None FG 1.70, Section 16.1 (Titled 16.0 NUREG-1430 (Rev.3) None Yes- Updated TS No 1) Need determination if exemption nc 19.1
10CFRS0.36a Preliminary Technical 16.1 NRC-Approved Requirements per r0 CFR 50-54(m) requirements is
10CFR50.36(c)(2)(ii) Specifications) TSTFs (as applicable) NUREG-1430 needed on minimum Control Room

staffing

Note: NUREG-1430 will be the 2) mPower currently has no plans to
primary guidance document for develop nsh informed Technical
development of the Clinch River Specifications; however, nik.
Technical Specifications and will informed analysis may be required to
also be informed by NUREGs- support new system Techns i

1431thrugh 432 as ellas pecifications ormicreased
1431 through 1422, as well as uronillance intervals
the DCDs for the AP1O00 and
ESBWR. In addition, approved 2) There is a potential that
and under review Technical Fukushima event will result in
Specification Task Force (TSTF) additional requirements that will need
Travelers will be considered in to be incorporated into the technical

specifications for new license
development of the Technical applicants.
Specifications.

DCD 10CFR5O.34(b)(6)(vi) None RG 1.206, Section C.1.16 16.0 NUREG-1430 (Rev.32 None N/A N/A 1) Need delermiationt exemption 1 19.1
10CFR50.36 16.1 NRC-Approved 10 CFR 50.54(m) requirements is
10CFRSO.36a Note: NUREG-1430 will be the TSTFs (as applicable( needed on minimum Control Room
1OCFR52.47(a)(11) primary guidance document for staffing

10CFR50.36(c)(2)(ii) development of the generic 2) mPower currently has no plans to
m Power Technical develop risk informed Technical
Specifications, and will also be Spvcifications: however. risk-16.1 Techsical informed by NUREGs-1431 informed analysis may be required to

Specifications through 1432, as well as DCDs support new system Technical

for the AP1000 and ESBWR. In Specifications or increased
surveillance intervals

addition, approved and under
review Technical Specification 2) Thereis a potential that
Task Force (TSTF) Travelers will Fukushima event will result in
be considered in development of additional requirements tral will need
the generic mPower Technical to be incorporated into whe technical

specifications o new license
Specificatons. applicants.

FSAR 10CFR50.34(b)(6)(vi) None RG 1.206. Section C.1.16 16.0 NUREG-1430 (Rev.3) None N/A No 1) Need determination i exemption 19.1
tOCFR50.36 16.1 NRC-Approved 10 CFR 50.54(m) requirements is
10CFR50.36a Note: NUREG-1430 will be the TSTFs (as applicable) needed on minimum Control Room
10CFR50.36(c)(2)(ii) primary guidance document for staffing

development of the Technical 2) mPower currently has no plans to
Specifications, and will be develop dsk informed Technical
informed by NUREGs-1431 Specifications. however. risk-
through 1432, as well as the informed analysis may be required to

DCDs for AP1 000 and ESBWR. support new system Technical

In addition, approved and under Speciflcatons or increased
surveillance intervals.

review Technical Specification
Task Force (TSTF) Travelers will 2) Thero is a potential that
be considered in development of Fukushima event will result in
the Technical Specifications. additional requirements that wil need

to be incorporated into the technical
spocitcations for new license
applicants.

Note:
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16 Technical Specifications

16.0 Introduction

PSAR PSAR Section 16.0 provides introductory and summary information on the
Clinch River SMR Plant preliminary Technical Specifications (TS) and
associated Bases, which are consistent with the format and content of NUREG-
1430, "Standard Technical Specifications Babcock and Wilcox Plants," and
applicable approved changes provided in Technical Specification Task Force
(TSTF) Travelers. The introduction describes:

- development of the TS based on preliminary numerical values, graphs,
tables, and other data

- approach used for development of the TS Bases that references applicable
PSAR sections and clarifying details for each specification

- justification for proposed deletions from or additions to the Standard
Technical Specifications (STS) provided in NUREG-1430 or approved TSTF
Travelers

DCD DCD Section 16.0 provides introductory and summary information on the
mPower standard plant generic TS and associated Bases, which are consistent
with the format and content of NUREG-1430, "Standard Technical
Specifications Babcock and Wilcox Plants," and applicable approved changes
provided in TSTF Travelers. The introduction describes:

- development of the TS based on relevant numerical values, graphs, tables,
and other data

- approach used for development of the TS Bases that references applicable
DCD sections and clarifying details for each specification

- discussion on the use of brackets to identify preliminary information to be
provided by a Combined License (COL) applicant that is pending completion
of design details, equipment selection, or other efforts not sufficiently
complete to finalize the information required in TS

- justification for information provided that replaces information bracketed in
the STS or approved TSTF Travelers

- justification for proposed deletions from or additions to the Standard
Technical Specifications (STS) provided in NUREG-1430 or approved TSTF
Travelers
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16.0 Introduction (cont.)

FSAR Same contents as mPower standard plant DCD Section 16.0 with updated
plant-specific information as needed
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16.1 Technical Specifications

PSAR PSAR Section 16.1 provides the preliminary technical specifications (TS) and
associated TS Bases consistent with the format and content of NUREG-1430,
"Standard Technical Specifications Babcock and Wilcox Plants," and applicable
approved changes provided in TSTF Travelers. As outlined in Table 1 below,
the preliminary TS include the following categories of information as required by
10 CFR 50.36 and 10 CFR 50.36a:

* Safety Limits
" Limiting Safety System Settings
" Limiting Conditions for Operation (LCOs) and associated remedial

actions
" Surveillance Requirements
* Design Features
* Administrative Controls, including requirements on effluents containing

radioactive material

DCD DCD Section 16.1 provides the mPower standard plant generic TS and
associated Bases consistent with the content and format of NUREG-1430 and
applicable approved TSTF Travelers. As outlined in Table 1 below, the generic
TS include the following categories of information as required by 10 CFR 50.36
and 10 CFR 50.36a:

* Safety Limits
* Limiting Safety System Settings
" Limiting Conditions for Operation (LCOs) and associated remedial

actions
" Surveillance Requirements
" Design Features
* Administrative Controls, including requirements on effluents containing

radioactive material
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16.1 Technical Specifications (cont.)

FSAR Same contents of mPower standard plant DCD Section 16.1 with plant-specific
supplemental information as needed, including:

- plant-specific values to replace bracketed information in generic TS based on
updated numerical values, graphs, tables, and other data to reflect final
refinements in design, results of tests or experiments, and expected method of
operation

- information required for plant-specific adoption of topical reports listed in the
mPower standard plant generic TS bases

- as applicable, justifications for any deviation from referenced topical reports or
the required information
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Table 1

Technical Specification Outline
Applicable to PSAR/DCD/FSAR

TS Section

1.0 Use and Application

2.0 Safety Limits

3.0 LCO Applicability

3.0 Surveillance Requirement(SR) Applicability

3.1 Reactivity Control Systems

3.2 Power Distribution Limits

3.3 Instrumentation

3.4 Reactor Coolant System (RCS)

3.5 Emergency Core Cooling System (ECCS)

3.6 Containment Systems

3.7 Plant Systems

3.8 Electrical Power Systems

3.9 Refueling Operations

4.0 Design Features

5.0 Administrative Controls

BASES

Note: Outline based on NUREG-0800, Section 16.0
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