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C.III.1.  Information Needed for a COLCombined License Application Referencing a
Certified Design

C.III.1.1  Introduction

Combined license (COL) applicants thatwho have referenced a certified design will have a
significant portion of the facility reviewed by the NRC prior tobefore applying for a COL.  The
remaining portions of the facility design and operation that require review will constitute the information
contained in the final safety analysis report (FSAR) of the COL application.  This section of the
regulatory guide will identify identifies the generic information that should be submitted with a
combined licenseCOL application that references a certified design, but not an early site permit (ESP).

The information in this section was taken from Part I of the guide, to help preclude repetitive
submission of information for NRC COL review that is already covered in the design control document
(DCD) of a referenced certified design, or that is covered in other portions of the COL application.  Part I
of the guide includesESP.

Section C.I of this guide discusses the information that should be included in a COL application
that does not reference either a certified design or an ESP.  The information contained in this section is
consistent with Section C.I and, in some sections, duplicates the applicable information from Section C.I
to preclude repetitive submission of information already covered in the DCD of a referenced certified
design or in other portions of the COL application.  In those instances in which the guidance for a COL
applicant referencing a DCD does not differ significantly from that for a COL applicant with a custom
design, the staff has referenced the specific sections of the guidance in Section C.I to ensure consistency
and to reduce the length of this guide.  As such, use of this regulatory guide by a COL applicant
referencing a DCD should not be limited to Section C.III.1.  The COL applicant referencing a DCD
should also consult the guidance contained in Section C.I of this guide, as appropriate.   

In this section of the guide, the staff has identified the scope of the FSAR on a generic basis for
COL applications that reference a certified design but do not reference an ESP.  Specific referenced
DCDs may address particular FSAR sections or parts of FSAR sections for which this section of the
guide specifies content to be provided by the COL applicant.  Applicants should defer to the specific
referenced DCD to determine the appropriate scope of the information to be provided or referenced
within the FSAR.

C.III.1.2  How to Use tThis Section

This section of the guide contains a listing of all the standard review plan (SRP) sections that are
included in Part presents information in a format that is consistent with the organization and numbering
of the applicable SRP (i.e., NUREG-0800) sections and follows the format in Section C.I of this guide.  If
the FSAR for a COL application that references a certified design needs to address a particular section of
the SRP, this section identifies that information is identified in this section.  The applicant’s specific
information that the applicant should provide has been copied consistent with the information from the
corresponding section in Part I and pasted into this sSection of the guideC.I.  For design topics that have
been resolved in the design certification, the guide will states that the COL applicant does not need to
include additional information.

Depending on the technology, some design topics may not have been reviewed during the design
certification.  COL applicants will need to provide  Chapters 1 through 19 below present information in a
format that is consistent with the organization and numbering of Chapters C.I.1 through C.I.19.

The staff intends this information only if it was not covered in the design certification.
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The intent of this information is to facilitate the applicant’s effort to submit a complete and
concise COL application.  However, it should be noted that itwhen evaluating whether to grant a COL,
the staff will beconsider the combination of information provided by the specific, referenced DCD, the
FSAR, and the FSARadditional technical information provided with the COL application, that will be
considered by staff in their evaluation as to whether or not to grant a COL.  Thus, due diligence is
required by the applicant to provide.  Thus, the applicant should exercise due diligence in providing
proper and sufficient information to meet the regulations, in order for the staff to make its determination.
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C.III.1.3  Design Acceptance Criteria

Allt the designs that have been certified whentime this guide was issued use, all the certified
design acceptance criteria (s used DAC) for certainthose portions of the design that were not completed
during the design certification review.  A unique set of inspections, test, analyses, and acceptance criteria
(ITAAC) were established that provide the criteria for whichThe NRC established a unique set of ITAAC
that provide criteria for the COL applicant can completeto use in completing the design.  Because DAC
are associated with ITAAC, the regulations do not require these portions of the design to be completed
prior to before issuance of a COL.  Section C.III.5 of this guide provides recommendation
forrecommends that COL applicants to complete the design portion of the DAC prior to thebefore
issuance of the COL.  The development ofThis section C.III.1 of thise guide assumes that the design
wasagency reviewed and certified the design without the use of DAC.

C.III.1.4  COLCombined License Action or Information Items

Section C.III.1 of theis guide does not address any specific COL action or information items for
any of the designs previously certified.  Instead, Section C.III.4 provides generic guidance for addressing
COL action or information items in a COL application referencing a certified design.  The NRC
recommends that applicants address the COL action or information items be addressed in the appropriate
sections of the FSAR.

C.III.1.5  their FSARs.  In addition, COL applicants should identify or uniquely designate the
information provided in the application, including the FSAR, that addresses the COL action or
information items. 

C.III.1.5  Conceptual Design Information

Several factors, including whether the referenced certified design incorporates either active or
passive safety systems, determine the scope of the NRC review of a COL application referencing a
certified design.  COL applicants thatwho reference a certified design with systems that are included in
the DCD on a conceptual basis should provide the actual design information for thesesuch systems so
thatto allow the staff canto complete its review of the design.  Further guidance is provided in Section 1.8
of C.III.1.

C.III.1.6  Chapter 1, Section 1.8, which appears later in this section, provides further guidance.  In
addition, COL applicants should identify or uniquely designate the actual design information provided in
the application, including the FSAR, to replace the conceptual design information in the DCD of the
referenced certified design.   

C.III.1.6  Departures from the Referenced Certified Design

DApplicants should discuss departures from the referenced certified design should be discussed
in the section of the application that corresponds to wherethe DCD section in which the topic is discussed
in the design control document associated with the certified design referenced by the COL applicant. 
Sufficientpresented.  Chapter 1 of the FSAR should include a list or table of departures with a reference
to the affected section of the application.  Applicants should provide sufficient information should be
provided for the NRC to resolve all safety and security issues in its review of the departure.  COL
applicants should also consult Sections C.I.1 through C.I.19 of this guide for a more comprehensive
description of the information that needs to bethe FSAR should include.  Section C.IV.3 of this guide
included in the FSAR.  Informations information on the applicable design certification change processes
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is included in Section C.IV.3 of this guide.

C.III.1.7  .  In addition, COL applicants should identify or uniquely designate the information provided
in the application, including the FSAR, that is a departure from the referenced certified design.  

The following definition for “departure” is provided for COL applicants:

A departure is a plant-specific deviation from design information in a standard design
certification rule.  Note that a departure is plant specific, while a change to a standard
design certification rule is generic.  Therefore, a departure has the following
characteristics:

• The applicant referencing a design certification requests the departure.

• The departure applies to the design of a nuclear power reactor referencing the design certification
rule for which the applicant seeks a departure.

• The applicant must obtain an exemption from the referenced design certification rule if the
proposed departure is inconsistent with one or more of the Commission’s regulations.  The
exemption would be granted under the provisions of 10 CFR 52.7 (which references the same
criteria for the granting of exemptions that are set forth in 10 CFR 50.12, “Exemptions”).

C.III.1.7  Exemptions from the Referenced Certified Design

The NRC regards an exemption from the referenced certified design as a potential critical path
item in the review of a COL application.  It is recommended that COL applicants inform the NRC of the
potential for an exemption during pre-applicationDuring preapplication interactions.

As with departures, exemptions from the, the agency recommends that a COL applicant inform
the NRC of its intent to request exemptions, including the number and nature of these exemptions, as part
of its application.

Applicants should discuss departures from the referenced certified design should be discussed in
the sectionthat requires an exemption from NRC regulations in the section of the application that
correspond to where the topic is discussed in the design control document associated with the certified
design referenced by thecorresponds to the DCD section in which the topic is presented.  The COL
applicant.  Sufficient should also state in the cover letter or other summary of a COL application that the
application includes requests for specific exemptions.  The COL application should include sufficient
information should be providedwithin the appropriate section for the NRC to resolve all safety and
security issues in its review of the exemption.related to the exemption and to determine the regulatory
basis for the exemption as described in 10 CFR 52.93, “Exemptions and Variances.”  COL applicants
should also consult Sections C.I.1 through C.I.19 of this guide for a more comprehensive discussion of
the information that needs to bethe FSAR should include.  Section C.IV.3 of this guide included in the
FSAR.  Informations information on the applicable design certification change processes is included in
Section C.IV.3 of this guide.

C.III.1.8  .  In addition, COL applicants should identify or uniquely denote the information provided in
the application, including the FSAR, that constitutes a departure from the referenced certified design and
requires an exemption from NRC regulations.  

C.III.1.8  Verification of Consistency Bbetween Referenced Certified Design and COL
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FSARCombined License     Final Safety Analysis Report

The NRC expects to verify that the information provided in the FSAR of a COL application
isshould be consistent with the referenced certified design.  The NRC recommends that the COL
application should facilitate this review wherever possible.

C.III.1.9  Conformance of Site Characteristics with Site Parameters

Per Part 52 – Licenses, Certifications, and Approvals for Nuclear Power Plants,
Commission

In accordance with 10 CFR Part 52 the NRC’s review of a COL application that references a
certified design certification will involve a comparison to ensuremust confirm that the actual
characteristics of the site chosen by the combined licenseCOL applicant fall within the site parameters in
the design certification.  AChapter 1, Section 1.8, of this section provides additional guidance is provided
in Section 1.8 of C.III.1.

If the COL application (FSAR) does not demonstrate that the site characteristics fall within the
site parameters specified in the design certification, the application shall include a request for an
exemption or departure, as appropriate, that complies with the requirements of the referenced design
certification rule and 10 CFR 52.93.

C.III.1.10  Portions of a Final Safety Analysis Report nNot Addressed by a Referenced Certified 
     Design

The following chapters specify, the generic information that should be provided by thean
applicant should provide when submitting a COL application that references a certified design.  While
the intent ofagency intends thise information isprovided in this guide to facilitate the applicant’s effort to
submit a complete and concise COL application, it mayis not be practical for the guide to identify in this
guide allall the specific information needed to meet the threshold required by a COL application.  For
example, it is not practical to identify the specific requirements for onsite electrical power systems and
their support systems for plant designs that incorporate passive safety systems.  Additionally, if
information listed in the following subsections is not needed – such as being(e.g., because it is already
provided in the specific, referenced DCD), it is suggested that the applicant should so indicate so in the
appropriate portion of their FSAR.
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Chapter 1.its FSAR.  COL applicants referencing a certified design should follow the organization and
numbering of the Tier 2 document for the referenced certified design.  Section C.IV.2 of this guide
provides additional guidance on referencing a certified design in a COL application. 

C.III.1.11  Completeness and Accuracy of the Referenced Certified Design

COL applicants who reference a certified design are not required to revise the information
included in the DCD for that certified design.  However, pursuant to 10 CFR 52.6, each applicant or
licensee who identifies information suggesting that the regulated activity has a significant implication for
public health and safety or common defense and security shall notify the Commission of this information.



1 The regulations in 10 CFR 52.8 allow an applicant to combine several applications for different kinds of licenses
(e.g., a power reactor and an independent spent fuel storage installation) and allows the agency to combine in a single
license the activities of an applicant that would otherwise be licensed separately (e.g., identical units on same site). 
However, multiple applicants may not file for the same license.
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Chapter 1
C.I.1  Introduction and General Plant Description of the Plant

Combined license (COL) applicants per 10In accordance with10 CFR Part 52, Subpart C, COL
applicants may incorporate by reference designs that have been certified perunder 10 CFR Part 52,
Subpart B, and early site permits perESPs under 10 CFR Part 52, 
Subpart A.  The guidance provided in Section C.III.1 of this regulatory guide is applicable to a COL
applicant thatwho references a certified design, but does not reference an early site permit (ESP).

Section IV, “Additional Requirements and Restrictions,” of the appendices to 10 CFR Part 52
codifying the certified designs, requires that a COL applicants referencing the certified designs shall
incorporate by reference, as part of its application, the applicable appendix codifying the certified design.
 COL applicants referencing a certified design will, therefore, have a significant portion of their proposed
facility design already reviewed by the NRC prior to submission of their application.

C.I.1.1  Introduction

In this section, the COL applicant should briefly present briefly the principal aspects of the
overall application, including the type of license requested, the number of plant units,1 a brief description
of the proposed plant location of the plant, the certified plant design incorporated by reference in the
application, the type of containment structure and its designer, the type of NSSS and its designer, the
core thermal power levels (both rated and design), the corresponding net electrical output for the
plantfor each thermal power level, and the scheduled completion date and anticipated commercial
operation date of each unit.  The COL applicant should provide a general description or summary level
information on the following areasfollowing subsections address these aspects of the application.

C.I.1.1.1   Plant Location

The COL applicant should provide plant location information, such as sthe State, and county,
map(s)as well as one or more maps showing the site location and plant arrangement within the site,
including whetherthe extent (if any) to which the plant is co-llocated and/or interfaces with an existing
operatinglicensed nuclear power plantsplant (i.e., one that is currently within the existing EAB).

C.I.1.1.2   Containment Type

IThis information is included as part of the referenced certified design.  No additional
information needs to be provided by aThe COL applicant referencing a certified design does not need to
provide additional information.

C.I.1.1.3  Reactor Type

IThis information is included as part of the referenced certified design.  No additional
information needs to be provided by aThe COL applicant referencing a certified design does not need to
provide additional information.
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C.I.1.1.4   Power Output

The COL applicant should provide approximate net electrical output for information only, as this
rating may vary (core thermal power rating islevels are provided as part of the referenced certified
design).

C.I.1.1.5  Schedule

The COL applicant should provide estimated schedules for the completion of construction and
the beginning of commercial operation (estimates may be in durations rather than calendar dates based on
application submittal date).  Alternatively, COL applicants may include a commitment to provide the
construction and startup schedules after issuance of the COL and when the licensee has made a positive
decision to construct the plant. 

C.I.1.1.6   Format and Content

The COL applicant should provide information on the following aspects of the format and
content of theirits application:

1.1.6.1 CThis section should discuss conformance with regulatory guides onthe format and content of a
combined license application (i.e., DG-1145).

1.1.6.2 Conformanceguidance of this regulatory guide (i.e., RG 1.206).

1.1.6.2 This section should discuss conformance with the standard review plan (NUREG-0800) for
technical guidance andSRP in effect 6 months before the date the application is submitted (i.e.,
the applicant should evaluate the differences in the design features, analytical techniques, and
procedural measures proposed for a facility and those corresponding features, techniques, and
measures given in the SRP acceptance criteria).  GChapter 1, Section 1.9, of this section
discusses guidance on providing conformance evaluations with individual SRPs is discussed in
C.III.1, Section 1.9 of this regulatory guide.

1.1.6.3 The.

1.1.6.3 This section should provide the format, content, and numbering for text, tables, and figures
included in the application and a discussion ondiscuss their use should be provided in the
application.

1.1.6.4 Format for numbering of pages should be discussed in the application.

1.1.6.5 The method by which.

1.1.6.4 This section should discuss the format for page numbering.

1.1.6.5 This section should discuss the method used to identify and reference proprietary information is



2 The general arrangement drawings of buildings other than primary containment may warrant a designation as sensitive
unclassified nonsafeguards information in accordance with the agency guidance described in SECY-04-0191. 
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identified and referenced.

1.1.6.6 This section should be discussed.

1.1.6.6 A list ofthe acronyms used in the application should be provided.  For consistency, applicants
referencing a certified design, should use the acronyms provided in the DCD and should be used
for consistency andprovide a supplemental list of acronyms for items not included in the
referenced certified design should be provided, as necessary.

Note that Section IV, Additional Requirements and Restrictions, of the appendices to 10 CFR
Part 52 codifying the certified designs, requires that COL applicants referencing the certified designs
includefollow the same organization and numbering as the referenced certified design, as modified and
supplemented by the applicant’s exemptions and departures.  COL applicants referencing a certified
design should follow the organization and numbering of the Tier 2 document of the certified design. 

C.I.1.2  General Plant Description

In this section, the COL applicant referencing a certified design should include (1) a summary
description of the principal characteristics of the site and, (2) a concise description of the facility, and
(3) information supplemental information to that included in the referenced certified design.  In
particular, the supplementsupplemental information should include a brief discussion ofly discuss the
principal design criteria, operating characteristics, and safety considerations for those portions of the
facility not included in the referenced certified design.  The applicant should indicate the general
arrangement of major site-specific structures and equipment should be indicated by the use ofusing plan
and elevation drawings in sufficient number and detail to provide a reasonable understanding of the
general layout of the plant.2  ThoseThe applicant should identify those site-specific features of the plant
likely to be of special interest because of their relationship to safety.  The applicant should be identified. 
Suchalso highlight items such as unusual site characteristics, solutions to particularly difficult
engineering and/or construction problems (e.g., modular construction techniques or plans) and significant
extrapolations in technology represented by the design should be highlighted.

C.I.1.3  Comparisons with Other Facilities

IThis information is included as part of the referenced certified design.  No additional
information needs to be provided by aThe COL applicant referencing a certified design does not need to
provide additional information.
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C.I.1.4  Identification of Agents and Contractors

In this section, the COL applicant referencing a certified design should identify the primeprimary
agents or contractors for the design, construction and operation of the nuclear power plant.  SThe DCD
for the referenced certified design may have included some of this information may have been included
in the DCD for the certified design.  Any additional information provided should supplement that in the
DCD information.

The.

The application should identify the principal consultants and outside service organizations (such
as those providing audits of the quality assuranceQA program) should be identified.  Theand delineate
the division of responsibility betweenamong the certified plantreactor/facility designer, architect-
engineer, constructor, and plant operator should be delineated.

C.I.1.5  Requirements for Further Technical Information

The requirements for further technicalThis information areis included as part of the referenced
certified design.  TIn its application, the COL applicant thatwho references a certified design should
identify any requirements for further technical information in their application for therelated to those
portions of the facility that are not certified, including an estimated schedule for providing the additional
technical information that was not included with the initial COL application submittal and which may be
necessary for issuance of a combined license.COL

C.I.1.6  Material Referenced

In this section, the COL applicant thatwho references a certified design should
supplementaugment the information included in the DCD for the referenced certified design by providing
a supplemental tabulation of any additional topical reports incorporated by reference as part of the
application (i.e., topical reports in addition to those incorporated by reference into the DCD).  In this
context, “topical reports” are defined as reports that have been prepared by reactor designers, reactor
manufacturers, architect-engineers, or other organizations and filed separately with the NRC in support
of this application or of other applications or product lines.  This tabulationFor example, some COL
applicants may choose to incorporate optional design features for a referenced certified design that have
been approved as part of a vendor-submitted topical report but have not been included in the DCD for the
referenced certified design (e.g., zinc addition system for primary water treatment system).  

The tabulation discussed above should include, for each topical report, the title, the report
number, the date submitted to the NRC, and the sections of the COL application in whichthat reference
the report is referenced.  For any topical reports that have been withheld from public disclosure pursuant
to Section 2.790(b) of 10 CFR Part 2 as proprietary documents pursuant to 10 CFR 2.390(b), this
tabulation should also reference nonproprietary summary descriptions of the general content of such
reports should also be referenced.  This section should also include a tabulation of any documents
submitted to the Commission in other applications that are incorporated in whole or in part in this
application by reference.  If this application incorporates by reference any information submitted in
connection with other applications is incorporated by reference in this application, summaries of such
information should be included in, the appropriate sections of this application should include summaries
of such information.  Results of tests and analyses may be submitted as separate reports.  In such cases,
these reports should be referenced in this section and summarized in the appropriate section of the FSAR.



RG 1.206, Page C.III.1-12

C.I.1.7  Drawings and Other Detailed Information

In this section, the COL applicant thatwho references a certified design should
supplementaugment the information included in the referenced certified design by providing a
supplemental tabulation of the additional and/or updated instrument and control functional diagrams, and
electrical one-line diagrams cross-referenced to application section, including legends for electrical
power, instrument and control, lighting, and communication drawings.  The tabulation should be cross-
referenced to the appropriate application section.

In addition, for systems not included in the design certification, the COL applicant should provide a
supplemental tabulation for systems not included in the design certification of system drawings and system
designators that are cross-referenced to the applicable sections of the application.  The information should
include the applicable drawing legends and notes.

C.I.1.8  Site and Plant Design Interfaces and Conceptual Design Information

The requirements of proposed 10 CFR 52.79(d) specify that COL applicantsapplications
referencing a certified design must provide sufficient information to demonstrate that the characteristics
of the site fall within the site parameters specified in the design certification and must contain
information sufficient to demonstrate that the interface requirements established for the design under
§5210 CFR 52.47, “Contents of Applications,” have been met.  In addition, Section IV, Additional
Requirements and Restrictions, of the appendices to 10 CFR Part 52 codifying the certified designs,
requires that COL applicants referencing the certified designs to provide information that addresses the
COL action items, and to provide reports on generic changes and plant-specific departures from the
referenced certified design.  COL applicants thatwho reference a certified design should provide a
discussion in this section that demonstrates how the interface requirements identified in the referenced
certified design have been met.  If not specifically discussed in Section 1.8 of the FSAR, COL applicants
should provide a cross-referenced tabulation highlighting the specific FSAR sections that demonstrate
how the site interface requirements identified in the certified design have been met. 

Appendix A to Regulatory GuideRG 1.70 provides guidance on interfaces for standard designs,;
however, the agency developed this guidance was developed for standard design concepts that existed
prior tobefore the codification of 10  CFR Part 52.  During the development of designs for certification
perunder Subpart B of 10 CFR Part 52, however, reactor vendors utilizedused the guidance provided in
Appendix A of Reg. Guideto RG 1.70 to more clearly define the interfaces between certified designs and
the remainder of the proposed facility design (i.e., site-specific designs) that are necessary, perin
accordance with 10 CFR 52.47, for a combined license application per Subpart C of 10 CFR Part 52. 
These site interfaces are identified and discussed inCOL under Subpart C to 10 CFR Part 52.  Section 1.8
of the DCDs for the referenced certified designdesigns that have been codified in the applicable
appendixappendices to 10 CFR Part 52 typically identify and discuss these site interfaces.  These
interfaces include requirements for completing site-specific designs for the facility, developing the
operational programs for the facility, and verifying that the proposed site for the facility is in compliance
with the site parameters upon which the referenced certified design is based.  SThe Tier 1 section of the
DCD contains the site parameters assumed in design certifications may be found in the Tier 1 section of
the DCD.

In addition, applicants for design certification includedfacilitated the NRC staff review by
including conceptual designs in their DCDs in order to facilitate NRC staff review by providingthat
offered a more comprehensive design perspective.  The portions of the design provided in the DCD that
are conceptual, and were not certified, are also identified and discussed inFurthermore, Section 1.8 of the
DCD for the referenced certified design identifies and discusses the conceptual portions of the design
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that were not certified.  These conceptual designs typically included portions of the balance-of-
plantbalance of plant.  The NRC staff expects COL applicants thatwho reference a certified design are
expected to provide complete designs for the entire facility including appropriate site-specific design
information to replace the conceptual design portions of the DCD for the referenced certified design. 
Where thisThe agency does not consider replacement of the conceptual design information in a DCD
with actual design information  a departure from the referenced certified design because the conceptual
design was not certified.  However, for those instances in which the actual design information differs
from the conceptual design information assumed forprovided in the design certificationsDCD, the COL
applicant should address the impact of these differences on the NRC’s evaluation of the referenced
certified design and the design PRA, as applicable.  The level of detail needed for the site-specific
designs that replace conceptual designs should be consistent with the level of detail provided in the DCD
for the non-conceptual (or specific) designs and should be sufficient to resolve all safety issues.

In addition to the above, rReactor vendors for certified designs also included a list of information
items or action items that a COL referencing thata specific certified design is required to address.  These
COL information items include providing(1) completed design information for the remainder of a
proposed facility referencing a certified design, (2) verification of site parameters, (3) completion of
analyses and design reports for as-built plant systems, (4) development and implementation of
operational programs, and (5) completion of designs included in design acceptance criteria, etc.  COL
applicants should provide aDAC and the like.  In addition to the cross-referenced tabulation identifying
where in the FSAR the verification of site parameters is located.  In additionverifying conformance with
site interface requirements, COL applicants should provide a cross-referenced tabulation identifying
where in the specific FSAR sections that address the COL information items are addressed.

Additional recommendationsfrom the referenced certified design.  Section C.III.4 of this guide
provides additional guidance for addressing COL information items are included in Section C.III.4 of this
guide.

1.9  .

Departures from Referenced Certified Design

Applicants referencing a certified design are required by the applicable appendix to 10 CFR
Part 52 to provide a report to the NRC containing a brief description of any plant-specific departures
from the DCD, including a summary of the evaluation of each.  The appendix also requires each
applicant to maintain and submit updates to its plant-specific DCD, which consists of the generic DCD
and plant-specific departures.  Applicants may fulfill these requirements by providing a report separate
from the FSAR with the description and evaluation for each departure and include a summary table in
this section of the FSAR providing a list of each departure and the FSAR section(s) in which each
departure is addressed.
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C.I.1.9  Conformance with Regulatory Criteria

C.I.1.9.1  Conformance with Regulatory Guides

The requirements of proposed 10 CFR 52.79(a)(4)(i) specify that the contents of a combined
licenseCOL application must include information on the design of the facility, including the principal
design criteria for the facility.  10 CFR 50, Appendix A, “General Design Criteria for Nuclear Power
Plants,” to 10 CFR Part 50 establishes minimum requirements for the principal design criteria for water-
cooled nuclear power plants similar in design and location to plants for which the Commission has
previously issued construction permits have previously been issued by the Commission and. It also
provides guidance to applicants for use in establishing principal design criteria for other types of nuclear
power units.  Regulatory Gguides, in general, describe methods acceptable to the NRC staff for
implementing the criteria associated with the General Design CriteriaGDC.

COLCombined License Applicants ThatWho Reference a Certified Design

Applicants for design certification also have a requirement to include information on the design
of the facility, including the principal design criteria for the facility.  This also includes conformance
with Regulatory Guides, as discussed above.  Designs for which certification has been provided are
included in the appendices to 10 CFR Part 52.  Certified designs have already provided information
addressing conformance with Rregulatory Gguides that were in effect 6 months before the
docketsubmittal date of the design certification application.  In accordance with the provisions of 10 CFR
52.63, “Finality of sStandard dDesign cCertifications,” COL applicants thatwho reference a certified
design are not required to re-address conformance with Rregulatory Gguides for the portions of the
facility design included in the referenced certified design.  However, a COL applicant should address
conformance with Regulatory Guides in effect 6 months before the docket date of the COL application
for the site-specific portions of the facility design whichthat are not included in the referenced certified
design, a COL applicant should address conformance with regulatory guides in effect 6 months before
the submittal date of the COL application.  In addition, the COL applicant should address conformance
with Rregulatory Gguides in effect 6 months before the docketsubmittal date of the COL application
insofar as they pertain to operational aspects of the facility.

For a COL applications that includes departures from the referenced certified design, should
evaluate these departures should be evaluated for conformance with the Regulatory Guides in effect 6
months before the docket date of the COL application, unless the departure is included in a Topical
Report.  In the case of a Topical Report, the departure from the certified design should be evaluated for
conformance with the Regulatory Guidesregulatory guides in effect 6 months before the submittal date of
the Topical Report.

COLCOL application.

Consistent with the guidance provided above, COL applicants should evaluate conformance with
the following groups of  regulatory guides for those portions of the facility design not included in the
certified design:

• Division 1, Power Reactors

• Division 4, Environmental and Siting (applies to the environmental report and should be
discussed therein)

• Division 5, Materials and Plant Protection (applies to the security plan and should be discussed
therein)
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• Division 8, Occupational Health 

Combined License Application Timing

In addition, it isThe NRC staff expecteds that the timing of design certification and COL
application submittal may differ by a considerable number of yearsconsiderably (i.e., a design
certification is valid for 15 years, and COL applications that reference a certified design may do so at any
point during the valid life of the design certification).  Therefore, the revision levelnumber of
Rregulatory Gguides that a COL applicant should address might differ considerably from those
addressedconsidered in the referenced certified design.  For example, in the years following issuance of a
design certification, the NRC staff may have issued new revisions to Regulatory Guides may have been
issued by the NRC staff that should be addressed byregulatory guides that the COL applicant should
address for those portions of the facility design not included in the certified design.  For example, if a
design was certified in December 2005, new revisions to Regulatory Guides issued after December 2005
need not be addressed by the COL applicant for the portions of the facility design included in
thereferenced certified design.  THowever, the COL applicant should, however, address those
Rregulatory Gguide revisions issued after December 2005the regulatory guides that were evaluated in the
DCD for the referenced certified design only insofar as they may impact site-specific portions of the
facility design not included in the referenced certified design.  In addition, the COL applicant should
address conformance with the Rregulatory Gguides in effect 6 months before the docketsubmittal date of
the COL application insofar as they pertain to operational aspects of the facility.  The DCD for the
referenced certified design may have included operational aspects of the facility as COL information
items.  Section C.III.4 of this guide includes additional guidance on COL information items.

C.I.1.9.2  Conformance with the Standard Review Plan

The requirements of proposed 10 CFR 52.79(a)(41) specify that forCOL applications for light-
water -cooled nuclear power plant combined licenses, COL applicantsplants should provide an evaluation
ofevaluate the facility against the Standard Review Plan (NRC’s SRP) in effect 6  months before the
docket date of the application.  The evaluation required by this section shall include an
identification should identify and description ofdescribe all differences in design features, analytical
techniques, and procedural measures proposed for athe facility and those corresponding features,
techniques, and measures given in the SRP acceptance criteria in the application and review guidance. 
Where a difference exists, tThe evaluation shallshould discuss any differences and how the proposed
alternative provides an acceptable method of complying with the Commission’s regulations, or portions
thereof, that underlie the corresponding SRP acceptance criteria.  The SRP was issued to establish
criteria that the NRC staff intends to use in evaluating whether an applicant or licensee meets the
Commission’s regulations.  The SRPNRC’s application and review guidance is not a substitute for the
regulations, and compliance is not a requirement.

COL
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Combined License Applicants ThatWho Reference a Certified Design

Applicants for design certification also have a requirement in proposed 10 CFR 52.47(a)(26) to
provide an evaluation of the facility against the Standard Review Plan (SRP) in effect 6 months before
the docket date of the design certification application.  Designs for which certification has been provided
are included in the appendices to 10 CFR 52.  Certified designs have already provided information
addressing conformance with the SRP that werewas in effect 6 months before the docketsubmittal date of
the design certification application.  In accordance with the provisions of 10 CFR 52.63, “Finality of
standard design certifications,” COL applicants thatwho reference a certified design are not required to
re-address conformance with the SRP for those portions of the facility design included in the referenced
certified design.  However, a COL applicant should address conformance with the SRP in effect 6
 months before the docketsubmittal date of the COL application for the site-specific portions of the
facility design whichthat are not included in the referenced certified design.  In addition, the COL
applicant should address conformance with the SRP insofar as theyit pertains to operational aspects of
the facility.

There may be cases where a  The DCD for the referenced certified design may have included
operational aspects of the facility as COL information items.  Section C.III.4 of this guide provides
additional guidance on COL information items.

In some cases, a referenced certified design may addresses SRP conformance onregarding
design-related issues forupon which the COL applicant’s operationally-relatedoperationally related
issues/programs are dependentdepend (e.g., fire protection).  In such cases, wherewhen the agency has
revised/updated the SRPs applicable to the referenced certified design have been revised/updated, the
COL applicant may address conformance with the version of the SRP evaluated in the referenced
certified design even though a later revision of the SRP is in effect.  However, iin t his expected
thatsituation, the COL applicant, in this situation, will should identify and justify a deviation or exception
from conformance with the SRP in effect 6 months before the docketsubmittal date of the COL
application.

For a COL applications that includes departures from the referenced certified design, should
evaluate these departures should be evaluated for conformance with the Standard Review Plan in effect 6
months before the docket date of the COL application, unless the departure is included in a Topical
Report.  In the case of a Topical Report, the departure from the certified design should be evaluated for
conformance with the Standard Review PlanSRP in effect 6 months before the submittal date of the
Topical Report.

COLCOL application, unless a topical report includes the departure.  If included in a topical report, the
applicant should evaluate the departure from the referenced certified design for conformance with the
SRP in effect 6 months before the submittal date of the topical report.

Combined License Application Timing

In addition, it isThe NRC staff expecteds that the timing of design certification and COL
application submittal may differ by a considerable number of yearsconsiderably (i.e., a design
certification is valid for 15 years, and COL applications referencing a certified design may do so at any
point during the valid life of the design certification).  Therefore, the revision levelnumber of SRPs that a
COL applicant should address may also differ from those addressedconsidered in the referenced certified
design.  For example, in the years following issuance of a design certification, new revisions to SRPs
may be issued by the NRC staff and should be addressed by the COL applicant.  For example, if a design
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was certified in December 2005,may have issued new revisions to SRPs issued after December 2005
need not be addressed by the COL applicant for the portions of the facility design included in the
certified design.  Thethat the COL applicant should, h address.  However, the COL applicant should
address those SRP revisions issued after December 2005the SRPs evaluated in the DCD for the
referenced certified design only insofar as they may impact site-specific portions of the facility design
not included in the referenced certified design.  In addition, the COL applicant should address
conformance with the SRPs in effect 6 months before the docketsubmittal date of the COL application
insofar as they pertain to operational aspects of the facility.  

C.I.1.9.3  Generic Issues

The requirements of proposed 10 CFR 52.79(a)(20) specify that the contents of a combined
licenseCOL application must include the proposed technical resolutions of those unresolved safety
issuesUSI and medium- and high-priority generic safety issues that areGSIs identified in the version of
NUREG-0933 current on the date 6 months before the submittal date of the application and that are
technically relevant to the design.

Since the inception of the generic issues program in 1976, the NRC has identified and
categorized reactor safety issues.  These safety issues were grouped into TMI Aaction Pplan Iitems,
Ttask Aaction Pplan Iitems, Nnew Ggeneric Iitems, Hhuman Ffactors Iissues, and Chernobyl Iissues and
are collectively called Generic Safety Issues (GSIs).  A listing of these GSIs (i.e., those unresolved safety
issuesGSIs.  Section C.IV.8 of this regulatory guide provides additional guidance for addressing the USIs
and medium- and high-priority generic safety issues that areGSIs identified in NUREG-0933 through
Supplement 29) has been provided in Section C.IV.8, Generic Issues, of this guide for use by COL
applicants.  A review of these GSIs was performed to determine whether they have been closed by other
NRC actions or requirements.  Those issues that remain open and which are technically relevant to the
COL applicants design should be addressed in the application.

COLCombined License Applicants ThatWho Reference a Certified Design

Applicants for design certification also have a requirement for addressing unresolved safety
issues in proposed 10 CFR 52.47(a)(18).  Designs for which certification has been provided are included
in the appendices to 10 CFR Part 52.  Certified designs have already provided, and have had approved,
their proposed technical resolutions of those unresolved safety issuesUSIs and medium- and high-priority
generic safety issuesGSIs that were identified in the version of NUREG-0933 that was current on the date
6 months before the submittal date of the application and that wereare technically relevant to the design. 
In accordance with the provisions of 10 CFR  52.63, Finality of standard design certifications, COL
applicants thatwho reference a certified design are not required to re-propose technical resolutions for
those portions of the facility design included in the referenced certified design as thesey have already
been approved.  However, a COL applicant should address any and all applicable unresolved safety
issuesUSI and medium- and high--priority generic safety issuesGSIs identified in NUREG-0933, as
discussed above, for the site-specific portions of the facility design whichthat are not included in the
referenced certified design.  In addition, the COL applicant should address these generic issues insofar as
they pertain to operational aspects of the facility.  The DCD for the referenced certified design may
include operational aspects of the facility as COL information items.  Section C.III.4 of this guide
provides additional guidance on COL information items.
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COL applicants thatwho reference a certified design should perform a review of the applicability
of generic issues that are technically relevant to the site-specific portions of the facility design that are
not included in the referenced certified design.  An assessment ofThe application should assess the
applicable generic issues with respect to the site-specific portions of the facility design should be
provided.  The COL applicant should also include the results of the applicability review and assessment
in theirits application.

In addition, certified designs may include COL action or information items related to generic
issues.  COL applicants must also address those generic issues that have beenwere identified in the
design control documentsDCDs for referenced certified designs as the responsibility of the COL
applicant.  These generic issues typically involve operational aspects of the facility and may include
design aspects of the facility for which nothe referenced certified design did not provide specific design
or conceptual designs were provided in the certified design.

For a COL applications that includes departures from the referenced certified design, should
evaluate these departures should be evaluated for compliance with the generic issues that are technically
relevant and in effect 6 months before the docketsubmittal date of the COL application, unless a topical
report includes the departure is.  If included in a Ttopical Report.  In the case of a Topical Reportreport,
the applicant should evaluate departure from the referenced certified design should be evaluated for
compliance with the generic issues that are technically relevant and in effect 6 months before the
submittal date of the Ttopical Rreport.

COLCombined License Application Timing

In addition, it isThe NRC staff expecteds that the timing of design certification and COL
application submittal may differ by a considerable number of yearsconsiderably (i.e., a design
certification is valid for 15 years, and COL applications referencing a certified design may do so at any
point during the valid life of the design certification).  Therefore, the set of generic issues that a COL
applicant should review and assess may also differ from those addressed in the referenced certified
design.  For example, in the years following issuance of a design certification, new generic issues may be
identified by the NRC staff and which should be addressed by the COL applicant.  That is, if a design
was certified in December 2005,may have identified new generic issues that included in NUREG-0933
after December 2005 need not be addressed bythe COL applicant should address.  However, the COL
applicant need not address, for those portions of the facility design included in the referenced certified
design, new generic issues that were included in the revisions/supplements of NUREG-0933 issued after
the revision/supplement referenced in the DCD for the referenced certified design.  The COL applicant
should address these generic issues in effect 6 months before the docketsubmittal date of the COL
application only insofar as they may impact site-specific portions of the facility design not included in
the referenced certified design.  In addition, the COL applicant should address these generic issues in
effect 6 months before the docketsubmittal date of the COL application insofar as they pertain to
operational aspects of the facility.

Backfit Issues

The resolution of generic issues that were not resolved prior tobefore design certification
includesfall into two categories, (1) those identified generic issues for which resolution efforts were still
in progress at the time of design certification, and (2) new generic issues that were identified
followingafter design certification.  These generic issues may be related to the existing fleet of operating
reactors licensed under Part 5010 CFR Part 50 or the new reactor designs certified and licensed to
operate under the applicable provisions in 10 CFR Part 52.  Should the NRC determine that resolution of
a generic issue, included in the two categories discussed above, requires implementation on a new plant
design, the implementation requirement would be in accordance with the backfit provisions specified in



3 The NRC updated the SRP in March 2007 to support COL applications for new nuclear power plants that could be
submitted to the NRC as early as September 2007.   
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Section VIII for the applicable certified designs in the 10 CFR Part 52 appendices and in 10 CFR 52.63.

Backfits may be implemented related to specific certified designs will be implemented on a COL
plant-specific basis in accordance with Section VIII for the applicable certified design appendix in 10
CFR Part 52 and in accordance with 10 CFR 52.63.  Implementation of the backfit on a certified design
may occur prior tobefore the issuance of a COL whichthat references the affected certified design or
followingafter issuance of the COL, as necessary, to ensure the health and safety of the public.

C.I.1.9.4  Operational Experience (Generic Communications)

A listing of generic communications (i.e.,

The requirements of 10 CFR 52.79(a)(37) specify that the COL application must include
information to demonstrate how operating experience insights from generic letters and bulletins issued
after the most recent revision of the applicable SRP and 6 months before the submission date of the
application, or comparable international operating experience, have been incorporated into the plant
design. 

To ensure that the knowledge base for reviewers and applicants captured the operational
experience described in generic letters and bulletins that had been issued prior to date of issuance of DG-
1145) has been provided in Section C.IV.8 of this guide for use by COL applicants.  A review of these
generic communications was performed to determine whether they have been superceded by other NRC
generic communications, NRC actions or requirements.  Thosefrom decades of nuclear power plant
operation in the United States, the NRC staff incorporated the insights from these generic letters and
bulletins into the updates to applicable SRPs.3  To ensure that the operational experience incorporated in
the SRP updates is considered, applicants whose plant designs are based on or are evolutions of plants
that have operated in the United States are required by 10 CFR 52.79(a)(41) to evaluate their facility
designs against the review guidance (i.e., SRPs) in effect 6 months before the submission date of the
application.  In addition, applicants are required to demonstrate how the operating experience insights
from generic letters and bulletins issued after the review guidance update (i.e., March 2007) have been
incorporated into the plant design (i.e., applicants should address those generic communications that
remain open and which are technically relevant to the COL applicant’s facility design, including
operational aspects of the facility, should be addressed in the application.

COL Applicants Thatissued after the SRP update). 

Combined License Applicants Who Reference a Certified Design

Applicants for design certification also have a requirement for addressing generic
communications in proposed 10 CFR 52.47(a)(19).  Designs for which certification has been provided
are included in the appendices to 10 CFR 52.  Certified designs have already provided information
whichthat demonstrates how operating experience insights from generic letters and bulletins in
effect/issued up to 6 months before the docketsubmittal date of the application, or comparable
international operating experience, have been incorporated into the referenced certified design.  In
accordance with the provisions of 10 CFR 52.63, Finality of standard design certifications, COL
applicants thatwho reference a certified design are not required to re-demonstrate how they have
incorporated operating experience insights from generic letters and bulletins in effect/issued up to 6
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months before the docketsubmittal date of the design certification application, or comparable
international operating experience, have been incorporated into those portions of the facility design
included in the referenced certified design.  However, a COL applicant thats who references a certified
design should address any and all operating experience insights from generic letters and bulletins up to 6
months before the docket date of the COL application for the site-specificonly those generic
communications that are applicable to the portions of thetheir proposed facility design which are not
included in the certified design.design certification and which have been issued after the SRP update (see
footnote 3).

In addition, certified designs may include COL action or information items related to operational
experience.  COL applicants mustshould also address those generic letters and bulletins that have been
identified in the design control documentsDCDs for referenced certified designs have identified as the
responsibility of the COL applicant.  These generic letters and bulletins typically involve operational
aspects of the facility and may include design aspects of the facility for which no specific design or
conceptual designs were provided in the referenced certified design.  Section C.III.4 of this guide
provides additional guidance on COL information items.

For a COL applications that includes departures from the referenced certified design, these
departures should address the applicable generic letters and bulletins in effect/issued up to 6 months
before the docketsubmittal date of the COL application, unless the departure is included in a Topical
Report.  In the case of a Topical Report and issued after the SRP update, unless a topical report includes
the departure.  If included in a topical report, the departure from the referenced certified design should
address the applicable generic letters and bulletins in effect/issued up to 6 months before the submittal
date of the Ttopical Rreport and issued after the SRP update.

COLCombined License Application Timing

In addition, it isThe NRC staff expecteds that the timing of design certification and COL
application submittal may differ by a considerable number of yearsconsiderably (i.e., a design
certification is valid for 15 years, and COL applications referencing a certified design may do so at any
point during the valid life of the design certification).  Therefore, the set of generic communications that
a COL applicant should address may also differ from those addressedconsidered in the referenced
certified design.  For example, in the years following issuance of a design certification, the NRC staff
may issue new generic letters and bulletins may be issued by the NRC staff and should be addressed by
that the COL applicant.  That is, if a design was certified in December 2005 should address.  However,
the COL applicant need not address, for those portions of the facility design included in the referenced
certified design, new generic letters and bulletins issued after December 2005 need not bethose addressed
by the COL applicant for the portions of the facility design included in thein the DCD for the referenced
certified design.  The COL applicant should, however, address those new generic letters and bulletins
issued after December 2005 onlythose considered in the DCD for the referenced certified design and
issued after the SRP update insofar as they may impact site-specific portions of the facility design not
included in the referenced certified design.
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Comparable International Operating Experience

Applicants for certified design and applicants for a combined license are required to address
Alternatively, COL applicants whose plant design is not based on or is an evolution of plants that

have operated in the United States should demonstrate how they have incorporated comparable
international operating experience in accordance with proposed 10 CFR 52.49(a)(19) and 10 CFR
52.79(a)(37), respectively.  To the extent that the design or portions of the design for which certification
or a COL is sought originates or is based on international design, the design certification or COL
application should address how international operating experience has contributed to the design
processinto their plant design.  Nuclear industry regulators or industry owners groups in  countries that
include nuclear reactor vendors and/or nuclear power plants (e.g., Canada, France, Germany, Japan, etc.)
may track, maintain, and/or issue operating experience bulletins or  reports similar to the NRC’s generic
letters and bulletins.  The applicant for design certification or a COLThe COL applicant referencing a
certified design should address how this body ofit has assessed and/or incorporated the applicable
operating experience information has been assessed or incorporated into the design.  Applicants forinto
the portions of the plant design not included in the design certification and combined license are
responsible for procuring any, as applicable.  COL applicants should consult organizations such as the
INPO or the World Association of Nuclear Operators for applicable comparable international operating
experience information.



4 “Site” means the contiguous real estate on which nuclear facilities are located and for which one or more licensees has
the legal right to control access by individuals and to restrict land use for purposes of limiting potential doses from
radiation or radioactive material during normal operation of the facilities.
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Chapter 2
C.I.2  Site Characteristics

Chapter 2 of the final safety analysis report (FSAR) should provide information concerning the
geological, seismological, hydrological, and meteorological characteristics of the site and vicinity, in
conjunction with present and projected population distribution and land use and site activities and
controls.  The purpose is to indicate how theseof this information is to demonstrate that the application
has accurately described and appropriately used site characteristics have influencedin the plant design
and operating criteria and to show the adequacy of the site characteristics from a safety viewpoint.

Identify.

A COL applicant should identify the applicable regulatory requirements and discuss how it meets
these requirements are met for the site characteristics specified below.  IThe applicant should identify the
regulatory guidance followed and explain and justify andy deviations from this guidance.  Provide
justification forThe applicant should also justify the use of any alternative methods that are used.  C.  In
this FSAR section, the applicant should clearly describe the data collected, analyses performed, results
obtained, and any previous analyses and results cited to justify any of the conclusions presented in the
FSAR.

C.I.2.1  Geography and Demography

C.I.2.1.1  Site Location and Description

C.I.2.1.1.1  Specification of Location

The applicant should specify the location of each reactor at the site should be specified by
latitude and longitude to the nearest second, and by Universal Transverse Mercator Coordinates [(Zone
Number, Northing, and Easting, as found on topographical maps prepared by the United States
Geological Survey (USGS)] to the nearest 100 meters (328 feet).  The applicant should consult the USGS
map index should be consulted for the specific names of the 7½-minute7 1/2-minute quadrangles that
bracket the site area.  This section should also identify the State and county (or other political
subdivision) in which the site is located should be identified, as well as the location of the site with
respect to prominent natural features (such as rivers and lakes) and man-made features (such as
industrial, military, and transportation facilities).

C.I.2.1.1.2  Site4 Area Map

This section should include a map of the site area of suitable scale (with explanatory text as
necessary) should be included.  It should clearly show the following attributes:

(1) Pplant property lines.  T (stating the area of the plant property (in acres) should be stated.)

(2) Llocation of the site boundary.  I (indicating if the site boundary lines are the same as the plant
property lines, this should be stated.)

(3) Llocation and orientation of principal plant structures within the site area.  T (identifying these
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principal structures should be identified by function (e.g., reactor building, auxiliary building,
turbine building).)

(4) Llocation of any industrial, military, transportation facilities, commercial, institutional,
recreational, or residential structures within the site area.

(5) Sscaled plot plan of the exclusion area [(as defined in Title 10 Section 100.3, of the Code of
Federal Regulations (10 CFR 100.3)], which permits distance measurements to the exclusion
area boundaryEAB in each of the 22½-degree22 1/2-degree segments centered on the 16 cardinal
compass points.

(6) Sscale that permits the measurement of distances with reasonable accuracy.

(7) Ttrue north.

(8) Hhighways, railroads, and waterways that traverse or are adjacent to the site.

(9) Pprominent natural and man-made features in the site area.

2.1.1.3  Boundaries for Establishing Effluent Release Limits

The site description should define the boundary lines of the restricted area (as defined in
10 CFR 20.1003), and should describe how access to this area is controlled for radiation protection
purposes, including how the applicant will be made aware of individuals entering the area and will
control such access.

If the applicant proposes to set limits higher than those established by § 20.1301 [and
related to as low as reasonably achievable (ALARA) provisions] this section should also include the
information required by Appendix I to 10 CFR Part 50, should be submitted.  The site map
discussed above may be used to identify this area, or a separate map of the site may be used. 
Indicate the location of the boundary line with respect to the water’s edge of nearby rivers and
lakes.  Distances from plant effluent release points to the boundary line should be clearly defined.

2.1.2  C.I.2.1.2  Exclusion Area Authority and Control

C.I.2.1.2.1  Authority

This section should include a specific description of the applicant’s legal rights with respect to
all areas that lie within the designated exclusion area.  As required by 10 CFR 100.21(a), this description
should establish, as required by paragraph 100.21(a) of Part 100, that the applicant has the authority to
determine all activities, including exclusion and removal of personnel and property from the area. 
TheThis section should also address the status of mineral rights and easements within this area should
also be addressed.

If the applicant has not obtained ownership of all land within the exclusion area, this section
should clearly describe those parcels of land not owned within the area should be clearly described by
means of a scaled map of the exclusion area, and specify the status of proceedings and the schedule to
obtain ownership or the required authority over the land for the life of the plant.  The description should
be specifically described.  Mgive the minimum distance to and direction of exclusion area boundaries
should be givenEABs for both present and proposed ownership.  If the exclusion area extends into a body
of water, the application should specifically address the bases upon which it has been determinedfor the
determination that the applicant holds (or will hold) the authority required by paragraph 10 CFR
100.21(a) is or will be held by the applicant.
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C.I.2.1.2.2  Control of Activities Unrelated to Plant Operation

AThe applicant should describe any activities unrelated to plant operation that are to be
permitted within the exclusion area (aside from transit through the area) should be described with respect
to the nature of such activities, the number of persons engaged in them, and the specific locations within
the exclusion area where such activities will be permitted.  DThe applicant should describe the
limitations to be imposed on such activities and the procedure(s) to be followed to ensure that the
applicant is aware of such activities and has made appropriate arrangements to evacuate persons engaged
in such activities, in the event of an emergency.

C.I.2.1.2.3  Arrangements for Traffic Control

Where the exclusion area is traversed by a highway, railroad, or waterway traverses the exclusion
area, the application should describe the arrangements made (or to be made) to control traffic in the event
of an emergency.

C.I.2.1.2.4  Abandonment or Relocation of Roads

If there are any public roads traversing the proposed exclusion area which,will be abandoned or
relocated because of their location, will have to be abandoned or relocated,this section should provide
specific information should be provided regarding authority possessed under State laws to effect
abandonment; the procedures that must beare followed to achieve abandonment; the identity of the public
authorities who willthat make the final determination; and the status of the proceedings completed to date
and scheduled to obtain abandonment.  If a public hearing is required prior to abandonment, the
application should specify the type of hearing (e.g., legislative or adjudicatory) should be specified.  If
the public road will be relocated rather than abandoned, the application should include the specific
information as described above should be provided with regard to the relocation and the status and
schedule of obtaining any lands required for relocation.

C.I.2.1.3  Population Distribution

PThe application should present population data presented should be based on the latest census
data.  The following sections discuss the information that should be presented on population distribution.

C.I.2.1.3.1  Population Wwithin 10 Miles

On aA map of suitable scale that identifies places of significant population grouping such as
cities and towns within a radius of 10-mile10 miles (16.09 km), should show concentric circles should be
drawn, with the reactor at the center point, at distances of 1, 2, 3, 4, 5, and 10 miles (1.61, 3.22, 4.83,
6.44, 8.05, and 16.09 km).  The circles should be divided into 22½-degree22 1/2-degree segments with
each segment centered on one of the 16 compass points (e.g., true north, north-northeast, northeast).  A
table appropriately keyed to the map should provide the current residentialresident population within
each area of the map formed by the concentric circles and radial lines.  The application should use the
same table, or separate tables, should be used to provide the projected population within each area (1) for
the expected first year of plant operation, and (2) by census decade (e.g., 2000) through the projected
plant life.  The tables should provide population totals for each segment and annular ring, and a total for
the 0-–10 mile (0-–16.09 kmkilometer) enclosed population.  The applicant should describe the basis for
population projections should be described.  The applicant should provide and the methodology and
sources used to obtain the population data, including the projection.
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C.I.2.1.3.2  Population Bbetween 10 and 50 Miles

AUsing a map of suitable scale and appropriately keyed tables should be used in the same
manner discussed above toin Section 2.1.3.1, the applicant should describe the population and its
distribution at 10-mile (16.09km09-kilometer) intervals between the 10- and 50-mile (16.09- and 80.47
km-kilometer) radii from the reactor.

C.I.2.1.3.3  Transient Population

SThis section should generally describe and appropriately key seasonal and daily variations in
population and population distribution resulting from land uses (such as recreational or industrial) should
be generally described and appropriately keyed to the areas and population numbers containedshown on
the maps and tables in Sections 2.1.3.1 and 2.1.3.2 of the FSAR.  If the plant is located in an area where
significant population variations attributable to transient land use are expected, the application should
provide additional tables of population distribution should be provided to indicate peak seasonal and
daily populations.  The additional tables should cover projected, as well as current populations.

C.I.2.1.3.4  Low -Population Zone

The low population zone (applicant should specify and determine the LPZ, as defined in 10  CFR
Part  100) should be specified and determined in accordance with the guidance provided in Regulatory
Guide 4.7, “General Site Suitability Criteria for Nuclear Power Stations,” Revision 2, dated April
1998RG 4.7.  A scaled map of the zone should be provided to illustrate topographic features; highways,
railroads, waterways, and any other transportation routes that may be used for evacuation purposes; and
locations of all facilities and institutions such as schools, hospitals, prisons, beaches, and parks.  FThe
applicant should identify facilities and institutions beyond the LPZ which, because of their nature, may
require special consideration when evaluating emergency plans, should be identified out to a distance of
5 miles (8.05 km).  A table of population distribution within the LPZ should provide estimates of peak
daily, as well as seasonal transient, population within the zone, including estimates of transient
population in the identified facilities and institutions identified.  The applicant should determine the LPZ
so that appropriate protective measures could be taken on behalf of the enclosed populace in the event of
an emergency.

C.I.2.1.3.5  Population Center

TheThis section should identify the nearest population center (as defined in 10 CFR Part 100)
should be identified and its population, direction, and distance from the reactor specified.  The section
should relate the distance from the reactor to the nearest boundary of the population center (not
necessarily the political boundary) should be related to the LPZ radius to demonstrate compliance inwith
the requirements of 10  CFR Part  100 and the guidance in Regulatory GuideRG 4.7.  TIt should also
provide the bases for the selected boundary.  The applicant should also be provided.  Indicateindicate the
extent to which it has considered the transient population has been considered in establishing the
population center.  In addition to specifying the distance to the nearest boundary of a population center,
the applicant should discuss the present and projected population distribution and population density
within and adjacent to local population groupings.

C.I.2.1.3.6  Population Density

PThis section should provide a plot out to a distance of at least 20 miles (32.20 km) showing the
cumulative resident population (including the weighted transient population) at the time of the projected



5 AThe applicant should consider all facilities and activities within 5 miles (8.05 km) of the nuclear plant should be
considered.  Fand include facilities and activities at greater distances should be included as appropriate todepending on
their significance.
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COL approval and withinfor about five5 years thereafter.  DIt should demonstrate that the resulting
uniform population density (defined as the cumulative population at a distance divided by the circular
area at that distance) from the cumulative populations averaged over any radial distance out to 20  miles
does not exceed 500 persons/km2persons per square mile (200 persons/km2200 persons per square km). 
DIt should also demonstrate that the population density is in accordance with the guidance in Regulatory
Guide 4.7, “General Site Suitability Criteria for Nuclear Power Stations.”

2.2  RG 4.7.

C.I.2.2  Nearby Industrial, Transportation, and Military Facilities

The purpose of this chaptersection is to establish whether the applicant should use the effects of
potential accidents in the vicinity5 of the site resulting from present and projected industrial,
transportation, and military installations and operations should be used as design basis eventsDBEs and
to establish the design parameters related to the accidents so selected.

IThis section should identify the applicable regulatory requirements and discuss how the
applicant meets these requirements are met for the site characteristics specified below.  IdentifyIt should
identify the regulatory guidance followed and explain and justify andy deviations from this guidance. 
Provide justification forThe applicant should justify any alternative methods that are used.  CThis section
should clearly describe the data collected, analyses performed, results obtained, and any previous
analyses and results cited to justify any ofsupport the conclusions presented in the FSAR.

C.I.2.2.1  Locations and Routes

ProvideThis section should include maps showing the location and distance from the nuclear
plant of all significant manufacturing plants; chemical plants; refineries; storage facilities; mining and
quarrying operations; military bases; missile sites; transportation routes (air, land, and water);
transportation facilities (docks, anchorages, airports); oil and gas pipelines, drilling operations, and wells;
and underground gas storage facilities.  SIt should show any other facilities that, because of the products
manufactured, stored, or transported there, may warrant consideration with respect to possible adverse
effects on the plant.  Typically, adverse effects may be produced by toxic, flammable, and explosive
substances may produce adverse effects.  Examples of these substances include chlorine, ammonia,
compressed or liquid hydrogen, liquid oxygen, and propane.  AThe maps in this section should also,
show any military firing or bombing ranges and any nearby aircraft flight, holding, and landing patterns.

The maps should be legible and of suitable scale to enable easy location of the facilities and
routes in relation to the nuclear plant.  ALegends or tables should identify all symbols and notations used
to depict the location of facilities and routes.  The maps should be identified in legends or tables. 
Topographicshow topographic features should be included on the maps in sufficient detail to adequately
illustrate the information presented.

C.I.2.2.2  Descriptions

The descriptions of the nearby industrial, transportation, and military facilities identified in
Section 2.2.1 of the FSAR should include the information indicated in the following sections of this
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guide.

C.I.2.2.2.1  Description of Facilities

AThis section should provide a concise description of each facility, in tabular form, including its
primary function and major products, as well as the number of persons employed, should be provided in
tabular form.

C.I.2.2.2.2  Description of Products and Materials

A description ofThe applicant should describe the products and materials regularly
manufactured, stored, used, or transported in the vicinity of the nuclear plant or onsite should be
provided.  Emphasis should be placedon site with an emphasis on the identification and description of
any hazardous materials.  SThe applicant should provide statistical data should be provided on the
amounts involved, modes of transportation, frequency of shipment, and maximum quantity of hazardous
material likely to be processed, stored, or transported at any given time.  TIt should also provide the
applicable toxicity limits should also be provided for each hazardous material.

C.I.2.2.2.3  Description of Pipelines

For pipelines, the description should indicate the pipe size, age, operating pressure, depth of
burial, location and type of isolation valves, and type of gas or liquid presently carried.  IThis section
should indicate whether the pipeline is used for gas storage at higher-than-normal pressure, and discuss
the possibility that the pipeline may be used in the future to carry a product other than the one presently
being carried (e.g., propane instead of natural gas).

C.I.2.2.2.4  Description of Waterways

If the site is located adjacent to a navigable waterway, the applicant should provide information
on the location of the intake structure(s) in relation to the shipping channel, the depth of the channel, the
locations of locks, the types of ships and barges using the waterway, and any nearby docks and
anchorages.

C.I.2.2.2.5  Description of Highways

DThis section should describe nearby major highways or other roadways, as appropriate, in
terms of the frequency and quantities of hazardous substances that may be transported by truck in the
vicinity of the plant site.

C.I.2.2.2.6  Description of Railroads

IThis section should identify nearby railroads, and provide information on the frequency and
quantities of hazardous materials that may be transported in the vicinity of the plant site.

C.I.2.2.2.7  Description of Airports

For airports, this section should provide information regarding length and orientation of runways,
types of aircraft using the facility, number of operations per year by aircraft type, and the flying patterns
associated with the airport.  PIt should include plans for future utilization of the airport, including
possible construction of new runways, increased traffic, or utilization by larger aircraft, should be



6 ASection 3.5 of the FSAR should provide an analysis of the probability of an aircraft collision at the nuclear plant and
the effects of the collision on the safety-related components of the plant should be provided in Section 3.5 of the
FSAR.
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provided.  In addition, the discussion should provide statistics on aircraft accidents6 for the following:

(1) all airports within 5 miles (8.05 km) of the nuclear plant,

(2) airports with projected operations greater than 500d4500d2 movements per year within 10 miles
(16.1 km)2, andwhere d is the distance in km (statute miles) from the site

(3) airports with projected operations greater than 1000d42 movements per year outside 10 miles
(16.1 km)2.

PThis section should also provide equivalent information describing any other aircraft activities
in the vicinity of the plant.  These should include aviation routes, pilot training areas, and landing and
approach paths to airports and military facilities.

C.I.2.2.2.8  Projections of Industrial Growth

For each of the above categories discussed in Section 2.2.2.7, the applicant should provide
projections of the growth of present activities and new types of activities in the vicinity of the nuclear
plant that can reasonably be expected based on economic growth projections for the area.

C.I.2.2.3  Evaluation of Potential Accidents

On the basis of the information provided in Sections 2.2.1 and 2.2.2 of the FSAR, the applicant
should determine the potential accidents to be considered as design basis eventsDBEs and identify the
potential effects of those accidents on the nuclear plant, in terms of design parameter (e.g., overpressure,
missile energies) or physical phenomena (e.g., concentration of flammable or toxic cloud outside
building structures).

C.I.2.2.3.1  Determination of Design -Basis Events

Design basis eventsDBEs internal and external to the nuclear plant are defined as those accidents
that have a probability of occurrence on the order of magnitude of 10–-7 per year or greater and potential
consequences serious enough to affect the safety of the plant to the extent that the guidelines in
10 CFR Part 100 could be exceeded.  DThe applicant should base its determination of the probability of
occurrence of potential accidents should be based on the analysis of the available statistical data on the
frequency of occurrence for the type of accident under consideration, as well as on the transportation
accident rates for the mode of transportation used to carry the hazardous material.  If the probability of
such an accident is on the order of magnitude of 10–-7 per year or greater, the accidentapplicant should be
consideredconsider the accident a design-basis event,DBE and provide a detailed analysis of its effects
ofn the plant’s safety-related structures and components should be provided.  Because of the difficulty of
assigning accurate numerical values to the expected rate of low-frequency hazards considered in this
guide, the applicant should use judgement must be used as toto assess the acceptability of the overall risk
presented.  Data for low-probability events are often not availableunavailable or insufficient to permit
accurate calculations.  Accordingly, the expected rate of occurrence exceeding the guidelines in 10 CFR
Part 100 of (on the order of magnitude of 10–-6 per year) is acceptable if, when combinedcombining it
with reasonable qualitative arguments, the applicant can show the realistic probability can be shown to be
lower.  The applicant should consider the following accident categories should be considered in selecting
design basis events.DBEs:



7 One acceptable reference is the U.S. Department of the Army Technical Manual TM 5-1300, “Structures to Resist the
Effects of Accidental ExplosionsRevision 1,” for sale by the Superintendent of Documents, U.S. Government Printing
Office, Washington, DC 20402.
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(1) • Explosions.  AThe applicant should consider accidents involving detonations of high
explosives, munitions, chemicals, or liquid and gaseous fuels should be considered for
facilities and activities in the vicinity of the plant or onsiteon site, where such materials
are processed, stored, used, or transported in quantity.  AttentionThe applicant should be
givengive attention to potential accidental explosions that could produce a blast over-
pressure on the order of one pound force per square inch (1 psi) equivalent of  51.7
mmHg or greater at the nuclear plant, using recognized quantity-distance relationships.7 
MIf the blast overpressure criterion is not met, or if the probability of occurrence of the
subject event is greater than 10-7/year, the applicant should also consider missiles
generated by the explosion should also be considered, andand provide an analysis should
be provided in Section 3.5 of the FSAR.  Regulatory GuideRG 1.91, “Evaluations of
Explosions Postulated To Occur on Transportation Routes Near Nuclear Power Plants,”
provides guidance for evaluating postulated explosions on transportation routes near
nuclear facilities.

(2)

• Flammable Vvapor Cclouds (Ddelayed Iignition).  AThe applicant should consider accidental
releases of flammable liquids or vapors that result in formation of unconfined vapor clouds
should be considered..  Assuming that no immediate explosion occurs, the applicant should
determine the extent of the cloud and the concentrations of gas that could reach the plant under
“worst-case”worst-case meteorological conditions.  The applicant should be determined. 
Asupply an evaluation of the effects on the plant of the explosion and deflagration of the vapor
cloud.  If the probability of occurrence of the subject event is greater than 10-7/year, Section 3.5
of the FSAR should be provided.  A an analysis of the missiles generated by the explosion should
be provided in Section 3.5 of the FSAR.

(3)

• Toxic Cchemicals.  AThe applicant should consider accidents involving the release of toxic
chemicals (e.g., chlorine) from on siteonsite storage facilities and nearby mobile and stationary
sources should be considered.  If toxic chemicals are known or projected to be present onsiteon
site or in the vicinity of a nuclear plant, or to be frequently transported in the vicinity of the
plant, the applicant should evaluate releases of those chemicals should be evaluated.  For each
postulated event, the evaluation should determine a range of concentrations at the site should be
determined for a spectrum of meteorological conditions.  TheseThe applicant should use these
toxic chemical concentrations should be used in evaluating control room habitability in Section
6.4 of the FSAR.

(4)

• Fires.  AThe applicant should consider accidents leading to high heat fluxes or smoke, and
nonflammable gas- or chemical-bearing clouds from the release of materials as the consequence
of fires in the vicinity of the plant.  The evaluation should be considered.  Finclude fires in
adjacent industrial and chemical plants and storage facilities and in oil and gas pipelines, brush
and forest fires, and fires from transportation accidents should be evaluated as events that could
lead to high heat fluxes or to the formation of such clouds.  AThe dispersal analysis should
include a spectrum of meteorological conditions should be included in the dispersal analysis



8 Changes from the referenced DCdesign certification must be in accordance with Section VIII, “Processes for Changes
and Departures,” of the respective DCdesign certification rule appended to 10 CFR Part 52.  Chapter VI.3 , “General
Description of Change Processes,” of this guide provides additional guidanceinformation on this subject.”

RG 1.206, Page C.III.1-30

when determiningto determine the concentrations of nonflammable material that could reach the
site.  TheseThe applicant should use these concentrations should be used in Section 6.4 of the
FSAR to evaluate control room habitability and in Section 9.5 of the FSAR to evaluate the
operability of diesels and other equipment.

(5)

• Collisions with Iintake Sstructure.  For nuclear power plant sites located on navigable
waterways, the evaluation should consider the probability and potential effects of impact on the
plant cooling water intake structure and enclosed pumps by the various sizes, weights, and types
of barges or ships that normally pass the site, including any explosions incident to the collision. 
ThisThe applicant should use this analysis should be used in Section 9.2.5 of the FSAR to
determine whether the facility requires an additional source of cooling water is required.

(6)

• Liquid Sspills.  The evaluation should consider the accidental release of oil or liquids that may
be corrosive, cryogenic, or coagulant should be considered to determine if the potential exists for
such liquids to be drawn into the plant'’s intake structure and circulating water system or
otherwise to affect the plant'’s safe operation.

C.I.2.2.3.2  Effects of Design -Basis Events

PThe applicant should provide an analysis of the effects of the design-basis eventsDBEs
identified in Section 2.2.3.1 of the FSAR on the safety-related components of the nuclear plant and
discuss the steps taken to mitigate the consequences of those accidents, including such things as the
addition of engineered safety featureESF equipment and reinforcing of plant structures, as well as the
provisions made to lessen the likelihood and severity of the accidents themselves.8

C.I.2.3  Meteorology

This chaptersection should provide a meteorological descriptiondescribe the meteorology of the
site and its surrounding areas.  SIt should include sufficient data should be included to permit an
independent evaluation by the staff.

C.I.2.3.1  Regional Climatology

C.I.2.3.1.1  General Climate

TheThis section should describe the general climate of the region should be described with
respect to types of air masses, synoptic features (high- and low-pressure systems and frontal systems),
general airflow patterns (wind direction and speed), temperature and humidity, precipitation (rain, snow,
sleet, and freezing rain), potential influences from regional topography, and relationships between
synoptic-scale atmospheric processes and local (site) meteorological conditions.  IThe discussion should
identify the sState climatic division for the site. P and provide references that indicate the climatic atlases
and regional climatic summaries used.
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C.I.2.3.1.2  Regional Meteorological Conditions for Design and Operating Bases

PThis section should provide annual (and seasonal, if available) frequencies of severe weather
phenomena, including hurricanes, tornadoes and waterspouts, thunderstorms, severe wind events,
lightning, hail (including probable maximum size), and the potential for high air pollution potential.  PIt
should also provide the probable maximum annual frequency of occurrence, amount, and time duration
of freezing rain (ice storms) and dust (sand) storms where applicable.  

DescribeThe description should include the site’s air quality, including identifyingidentification
of the site’s Interstate Air Quality Control Region and its attainment designation with respect to sState
and national air quality standards.

IThe discussion should identify all the regional meteorological and air quality conditions,
including those listed below, that should be classified as climate site characteristics for consideration in
evaluating the design and operation of the proposed facility.  IThe discussion, which should include
references to the FSAR sections in which these conditions are used, should provide the following.

(1) • Provide estimates of the weight of the 100-year return period snowpack and the weight
of the 48--hour probable maximum winter precipitation for the site vicinity for use in
determining the weight of snow and ice on the roof of each safety-related structure.

(2)

• Provide the meteorological data used to evaluate the performance of the ultimate heat sinkUHS
with respect to (1) maximum maximum evaporation and drift loss, (2) minimum water cooling,
and (3) if applicable, the potential for water freezing in the ultimate heat sinkUHS water storage
facility (see Regulatory GuideRG 1.27, “Ultimate Heat Sink for Nuclear Power Plants”).  The
applicant should specify the period of record examined and should be identified,provide and
justify the bases and procedures used to select the critical meteorological data should be provided
and justified.

(3)

• Provide site characteristic tornado parameters, including translational speed, rotational speed,
and maximum pressure differential with its associated time interval.  GuidanceRG 1.76 presents
recommendations on appropriate site characteristic tornado parameters is presented in
Regulatory Guide 1.76, “Design-Basis Tornado for Nuclear Power Plants.”  Identify.  The
applicant should identify and justify any deviations from the guidance provided in Regulatory
GuideRG 1.76.

(4)

• Provide the 100-year return period 3-second gust wind speed.

(5)

• Provide ambient temperature and humidity statistics (e.g., 0.4 percent, 2 percent, 99 percent, and
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99.61 percent annual exceedance dry-bulb temperaturesand 100-year maximum dry bulb
temperature and coincident wet bulb temperature; 0.4
2 percent and 1 percent annual exceedance wet-bulband 100-year maximum wet bulb
temperature; 100-year return period maximum dry-bulb and wet-bulb temperatures; 100-year
return period minimum dry-bulb 
(non-coincident); 98 percent and 99 percent annual exceedance and 100-year minimum dry bulb
temperature) for use in establishing heat loads for the design of plant heat sink systems and plant
heating, ventilation, and air conditioningHVAC systems.

C.I.2.3.2  Local Meteorology

C.I.2.3.2.1   Normal and Extreme Values of Meteorological Parameters

PThe applicant should provide monthly and annual summaries (based on both long-term data
from nearby reasonably representative locations (e.g., within 80km80 km (50 miles)) and shorter-
termshorter term onsite data) for the following parameters:

(1) Mmonthly and annual wind roses using the wind speed classes provided in Regulatory Guide
1RG 1.23, “Onsite Meteorological Programs,” and wind direction persistence summaries at all
heights at which wind characteristics data are applicable or have been measured.

(2) Mmonthly and annual air temperature and atmospheric water vapor (e.g., web bulb temperature,
dewpoint temperature, or relative humidity) summaries, including averages, measured extremes,
and diurnal range.

(3) Monthly and annual extremes of atmospheric water vapor (e.g., relative humidity) including
averages, measured extremes, and diurnal range.

(4) Monthlymonthly and annual summaries of precipitation, including averages and measured
extremes, number of hours with precipitation, rainfall rate distribution, (i.e., maximum 1hr1
hour, 2hr,2 hour … 24hr24 hour), and monthly precipitation wind roses with precipitation rate
classes.

(54) Mmonthly and annual summaries of fog (and smog), including expected values and extremes of
frequency and duration.

(65) Mmonthly and annual summaries of atmospheric stability defined by vertical temperature
gradient or other well-documented parameters that have been substantiated by diffusion data.

(76) monthly mixing height data, including frequency and duration (persistence) of inversion
conditions

(87) Aannual joint frequency distributions of wind speed and wind direction by atmospheric stability
for all measurement levels.

This informationThe applicant should be fully documenteddocument this information and
substantiated it as to the validity of itsa valid representation of conditions at and near the site.  For
example, the discussion should identify deviations from regional to local meteorological conditions
caused by local topography, nearby bodies of water, or other unique site characteristics.  The applicant
should be identified.  References should be providedrefer to the National Oceanic and Atmospheric
Administration (NOAA), National Weather Service, station summaries from nearby locations and to
other meteorological data that were used to describe site characteristics.

C.I.2.3.2.2  Potential Influence of the Plant and Its Facilities on Local Meteorology
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DThis section should discuss and provide an evaluation ofevaluate the potential modification of
the normal and extreme values of meteorological parameters described in Section 2.3.2.1 of the FSAR as
a result of the presence and operation of the plant (e.g., the influence of plant structures, terrain
modifications, and cooling towers or water impoundment features on meteorological conditions). 
ProvideIt should include a map showing the detailed topographic features (as modified by the plant)
within a 5-mile (8 km-kilometer) radius of the plant.  Also provide aA smaller scale map showingshould
show topography within a 50-mile (80 km-kilometer) radius of the plant, as well as a plot of maximum
elevation versus distance from the center of the plant in each of the sixteen 22½ degree 1/2-degree
compass point sectors (e.g., centered on true Nnorth, North-Northeastnorth-northeast, Nnortheast, etc.)
radiating from the plant to a distance of 50 miles (80-km80 km).

C.I.2.3.2.3  Local Meteorological Conditions for Design and Operating Bases

ProvideThis section should include all local meteorological and air quality conditions used
forconsidered in design and operating-basis considerations and theiroperating bases, except for those
conditions addressed in Sections 2.3.4 and 2.3.5 of this guide.  ReferencesThe applicant should be
includedrefer to the FSAR chapters in whichthat use these conditions are used.

C.I.2.3.3  Onsite Meteorological Measurements Program

TheThis section should describe the pre-operational and operational programs for meteorological
measurements at the site, including offsite satellite facilities, should be described.  This description
should include a site map showing tower location with respect to man-made structures, topographic
features, and other site features that may influence site meteorological measurements.  IThe map should
indicate distances to nearby obstructions to flow in each downwind sector.  In addition, describethe
description should include measurements made, elevations of measurements, exposure of instruments,
descriptions of instruments used, instrument performance specifications, calibration and maintenance
procedures, data output and recording systems and locations, and data processing, archiving, and analysis
procedures.  AThis section should describe in as much detail as possible additional sources of
meteorological data for consideration in the description of airflow trajectories from the site to a distance
of 50 miles (80 km) should be similarly described in as much detail as possible, particularly50 miles
(80 km), particularly the measurements made, locations and elevations of measurements, exposure of
instruments, descriptions of instruments used, and instrument performance specifications.  These
additional sources of meteorological data may include National Weather Service stations and other
meteorological programs that are well-maintainedwell maintained and well-exposedwell exposed (e.g.,
other nuclear facilities, university and private meteorological programs).  GRG 1.23 presents guidance on
acceptable onsite meteorological programs is presented in Regulatory Guide 1.23.  Identify.  The
applicant should identify and justify any deviations from theis guidance provided in Regulatory Guide
1.23.

In a supplemental submittal to the application, the applicant should provide an electronic copy of
(1) the joint frequency distributions of wind speed and direction by atmospheric stability class based on
appropriate meteorological measurement heights and data reporting periods, in the format described in
Regulatory GuideRG 1.23, and (2) an hour-by-hour listing of the hourly-averagedhourly averaged onsite
meteorological database in the format shown in Regulatory GuideRG 1.23.

AThe applicant should provide at least two consecutive annual cycles (and preferably threedata
for 3 or more entire years), including the most recent 1-year period, should be provided at docketing.

Evidence should be providedat the time of application submittal.  If 2 years of onsite data are not
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available at the time the application is submitted, the applicant should provide with the application at
least one annual cycle of meteorological data collected on site.  These data should be used to calculate
(1) the short-term atmospheric dispersion estimates for accident releases discussed in Section 2.3.4 of
this guide and (2) the long-term atmospheric dispersion estimates for routine releases discussed in
Section 2.3.5.  The applicant should continue to monitor the data and submit the complete 2-year data set
when it has been collected.  The supplemental submittal should also include a re-analysis of the Section
2.3.4 and 2.3.5 atmospheric dispersion estimates based on the complete 2-year data set.

The applicant should present evidence to show how well these data represent long-term
conditions at the site.

C.I.2.3.4  Short-Term Atmospheric Dispersion Estimates for Accident Releases

C.I.2.3.4.1  Objective

PThe applicant should provide, for appropriate time periods up to 30 days after an accident,
conservative estimates of atmospheric dispersion factors (χ/Q values) at the site boundary (exclusion
area), at the outer boundary of the LPZ, and at the control room for postulated accidental radioactive
airborne releases.  AThe applicant should also, describe any atmospheric dispersion modeling used in
Section 2.2.3 of this guide or Section 6.4 of the FSAR to evaluate potential design-basis eventsDBEs
resulting from the onsite and/or offsite airborne releases of hazardous materials (e.g., flammable vapor
clouds, toxic chemicals, smoke from fires).

C.I.2.3.4.2  Calculations

DThe applicant should base dispersion estimates should be based on the most representative
(preferably onsite) meteorological data.  E and present evidence should be provided to showshowing how
well these dispersion estimates represent conditions that would be estimated from anticipated long-term
conditions at the site.  The discussion should include the effects of topography and nearby bodies of
water on short-term dispersion estimates should be discussed.  E.  The discussion should provide enough
information should be provided to allow the staff to perform its own confirmatory calculations.

(1) Postulated Accidental Radioactive Releases

(a) Offsite Ddispersion Eestimates.  Provide hourly cumulative frequency distributions of
χ/Q values, using onsite data at appropriate distances from the effluent release point(s),
such as the minimum site boundary distance (exclusion area).  The applicant should
report χ/Q values from each of these distributions that are exceeded 5 percent of the time
should be reported.  For the outer boundary of the LPZ, provide cumulative frequency of
χ/Q estimates for (1) the    8-hour time period from 0 to 8 hours;, (2) the 16-hour period
from 8 to 24 hours;, (3) the 3-day period from 1 to 4 days;, and (4) the 26-day period
from 4 to 30 days.  Report the worst condition and the 5 -percent probability level
conditions.  GRG 1.145 presents guidance on appropriate diffusiondispersion models for
estimating offsite χ/Q values is presented in Regulatory Guide 1.145, “Atmospheric
Dispersion Models for Potential Accident Consequence Assessments at Nuclear Power
Plants.”.  Identify and justify any deviationsdispersion from the guidance provided in
Regulatory GuideRG 1.145.

(b) Control Rroom Ddispersion Eestimates.  Provide control room χ/Q values that are not
exceeded more than 5 percent of the time for all potential accident release points.  For
the purpose of control room radiological habitability analyses, the applicant should
provide a site plan showing true Nnorth and indicating locations of all potential accident
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release pathways and control room intake and unfiltered in-leakage pathways should be
provided.  G.  RG 1.194 presents guidance on appropriate dispersion models for
estimating control room χ/Q values is presented in Regulatory Guide 1.194,
“Atmospheric Relative Concentrations for Control Room Radiological Habitability
Assessments at Nuclear Power Plants.”.  Identify and justify any deviations from the
guidance provided in Regulatory GuideRG 1.194.

(2) Hazardous Material Releases

Provide a description of the atmospheric dispersion modeling used in evaluating potential design-
basis eventsDBE to calculate concentrations of hazardous materials (e.g., flammable or toxic
clouds) outside building structures resulting from the onsite and/or offsite airborne releases of
such materials.  Justify the appropriateness of the use of the models with regards to release
characteristics, plant configuration, plume density, meteorological conditions, and site
topography.  GRG 1.78 provides guidance on hazardous chemical dispersion modeling is
provided in Regulatory Guide 1.78, “Evaluating the Habitability of a Nuclear Power Plant
Control Room During a Postulated Hazardous Chemical Release.”.  Identify and justify any
deviations from the guidance provided in Regulatory Guide 1RG 1.78.

C.I.2.3.5  Long-Term Atmospheric Dispersion Estimates for Routine Releases

C.I.2.3.5.1  Objective

Provide realistic estimates of annual average atmospheric dispersion (χ/Q values) and deposition
(D/Q values) to a distance of 50 miles (80 km) from the plant for annual average release limit
calculations and person-rem estimates.

C.I.2.3.5.2  Calculations

Provide a detailed description of the model used to calculate realistic annual average χ/Q and
D/Q values.  Discuss the accuracy and validity of the model, including the suitability of input parameters,
source configuration, and topography.  Provide the meteorological data (onsite and regional) used as
input to the models.  Guidance on acceptable atmospheric transport and dispersion models is presented in
Regulatory Guide 1.111, “Methods for Estimating Atmospheric Transport and Dispersion of Gaseous
Effluents in Routine Releases from Light-Water-Cooled Reactors.”RG 1.111 presents acceptable models. 
Identify and justify any deviations from the guidance provided in Regulatory Guide 1RG 1.111.  EThe
applicant should provide enough information should be provided to allow the staff to perform its own
confirmatory calculations.

For each venting release point, use appropriate meteorological data to provide a calculation of
the annual average χ/Q and D/Q values at appropriate locations (e.g., site boundary, nearest vegetable
garden, nearest resident, nearest milk animal, and nearest meat cow in each 22½ degree 1/2-degree
direction sector within a 5-mile (8-kilometer) radius of this site) for use in SectionChapter 11 of the
FSAR to estimate dose to an hypothetically maximally exposed member of the public from gaseous
effluents in accordance with Appendix I to 
10 CFR Part 50.  EThis section should also provide estimates of annual average χ/Q and D/Q values for
16 radial sectors to a distance of 50 miles (80 km) from the plant using appropriate meteorological data.

The applicant should also be provided.

Evidence should be provided to showpresent evidence showing how well these estimates
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represent conditions that would be estimated from climatologically representative data.

C.I.2.4  Hydrologic Engineering

Provide sufficient information to permit an independent hydrologic engineering review of all
hydrologically related site characteristics, performance requirements, and bases for operation of
structures, systems, and componentsSSCs important to safety, considering the following phenomena or
conditions:

(1) probable maximum precipitation, onsite and on contributing drainage area

(2) runoff floods for streams, reservoirs, adjacent drainage areas, and site drainage, and flood waves
resulting from dam failures induced by runoff floods

(3) surges, seiches, and wave action

(4) tsunami

(5) non-runoff-induced flood waves attributable to dam failures or landslides, and floods attributable
to failure of on- or near-site water control structures

(6) blockage of cooling water sources by natural events

(7) ice jam flooding

(8) combinations of flood types

(9) low water and/or drought effects (including setdown resulting from surges, seiches, frazil and
anchor ice, or tsunami) on safety-related cooling water supplies and their dependability

(10) channel diversions of safety-related cooling water sources

(11) capacity requirements for safety-related cooling water sources

(12) dilution and dispersion of severe accidental releases to the hydrosphere relating to existing and
potential future users of surface water and groundwaterground water resources

The level of analysis that should be presented may range from very conservative, based on
simplifying assumptions, to detailed analytical estimates of each facet of the bases being studied.  The
NRC staff suggests the former approach is suggested infor evaluating phenomena that do not influence
the selection of site characteristics, or where the adoption of very conservative site characteristics does
not adversely affect plant design.7

C.I.2.4.1  Hydrologic Description

C.I.2.4.1.1  Site and Facilities

Describe the site and all safety-related elevations, structures, exterior accesses, equipment, and
systems from the standpoint of hydrologic considerations (both surface and subsurface).  Provide a
topographic map of the site that shows any proposed changes to natural drainage features.

C.I.2.4.1.2  Hydrosphere

Describe the location, size, shape, and other hydrologic characteristics of streams, lakes, shore
regions, and groundwaterground water environments influencing plant siting.  Include a description of
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existing and proposed water control structures, both upstream and downstream, that may influence
conditions at the site.  For these structures, this section should include the following:

(1) tabulatetabulation of contributing drainage areas,

(2) describedescription of the types of structures, all appurtenances, ownership, seismic design
criteria, and spillway design criteria, and

(3) provideidentification of elevation-area-storage relationships and short-term and long-term storage
allocations for pertinent reservoirs.  

Provide a regional map showing major hydrologic features.  List the owner, location, and rate of
use ofby surface water users whose intakes could be adversely affected by accidental release of
contaminants.  Refer to Section 2.4.13.2 of the FSAR for the tabulation of groundwaterground water
users.

C.I.2.4.2  Floods

A “flood” is defined as any abnormally high water stage or overflow in a stream, floodway, lake,
or coastal area that results in significantly detrimental effects.

C.I.2.4.2.1  Flood History

Provide the date, level, peak discharge, and related information for major historical flood events
in the site region.  Include stream floods, surges, seiches, tsunami, dam failures, ice jams, floods induced
by landslides, and similar events.

C.I.2.4.2.2  Flood Design Considerations

Discuss the general capability of safety-related facilities, systems, and equipment to withstand
floods and flood waves.  Show how the design flood protection for safety-related components and
structures of the plant is based on the highest calculated flood water level elevations and flood wave
effects (site characteristic flood) resulting from analyses of several different hypothetical causes. 
Discuss how any possible flood condition, up to and including the highest and most critical flood level
resulting from any of several different events, affects the basis for the design protection level for safety-
related components and structures of the plant.  

Discuss the flood potential from streams, reservoirs, adjacent watersheds, and site drainage,
including (1) the probable maximum water level from a stream flood, surge, seiche, combination of surge
and stream flood in estuarial areas, wave action, or tsunami (whichever is applicable and/or greatest), and
(2) the flood level resulting from the most severe flood wave at the plant site caused by an upstream or
downstream landslide, dam failure, or dam breaching resulting from a hydrologic, seismic, or foundation
disturbance.  Discuss the effects of superimposing the coincident wind-generated wave action on the
applicable flood level.  Evaluate the assumed hypothetical conditions both statically and dynamically to
determine the design flood protection level.  Summarize the types of events considered, as well as the
controlling event or combination of events.

C.I.2.4.2.3  Effects of Local Intense Precipitation

Describe the effects of local probable maximum precipitationPMP (see Section 2.4.3.1 of this
guide) on adjacent drainage areas and site drainage systems, including drainage from the roofs of
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structures.  Tabulate rainfall intensities for the selected and critically arranged time increments, provide
characteristics and descriptions of runoff models, and estimate the resulting water levels.  Summarize the
design criteria for site drainage facilities and provide analyses that demonstrate the capability of site
drainage facilities to prevent flooding of safety-related facilities resulting from local probable maximum
precipitationPMP.  Provide sufficient details of the site drainage system to permit the following:

(1) an independent review of rainfall and runoff effects on safety-related facilities,

(2) a judgement concerning the adequacy of design criteria, and 

(3) an independent review of the potential for blockage of site drainage as a result of ice, debris, or
similar material.

Provide a discussion ofDiscuss the effects of ice accumulation on site facilities where such
accumulation could coincide with local probable maximum (winter) precipitation and cause flooding or
other damage to safety-related facilities.

C.I.2.4.3  Probable Maximum Flood (PMF) on Streams and Rivers

Describe how the hydrological site characteristics affect any potential hazard to the plant’s
safety-related facilities as a result of to the effect of the PMF on streams and rivers.  Summarize the
locations and associated water levels for which the applicant has made PMF determinations have been
made.

C.I.2.4.3.1  Probable Maximum Precipitation (PMP)

Discuss considerations of storm configuration (orientation of areal distribution), maximized
precipitation amounts (include a description of maximization procedures and/or studies available for the
area, such as by reference to National Weather Service and Corps of Engineers determinations), time
distributions, orographic effects, storm centering, seasonal effects, antecedent storm sequences,
antecedent snowpack (depth, moisture content, areal distribution), and any snowmelt model in defining
the PMP.  Present the selected maximized storm precipitation distribution (time and space).

C.I.2.4.3.2   Precipitation Losses

Describe the absorption capability of the basin, including consideration of initial losses,
infiltration rates, and antecedent precipitation.  Provide verification of these assumptions by reference to
regional studies or by presentingpresentation of detailed applicable local storm-runoff studies.

C.I.2.4.3.3   Runoff and Stream Course Models

Describe the hydrologic response characteristics of the watershed to precipitation (such as unit
hydrographs), provide verification from historical floods or synthetic procedures, and identify methods
adopted to account for nonlinear basin response at high rainfall rates.  Provide a description of watershed
sub-basin drainage areas (including a map), their sizes, and topographic features.  Include a tabulation of
all drainage areas.  Discuss the stream course model and its ability to compute floods up to the severity of
the PMF.  Present any reservoir and channel routing assumptions and coefficients and their bases with
appropriate discussion of initial conditions, outlet works (controlled and uncontrolled), and spillways
(controlled and uncontrolled).

C.I.2.4.3.4   Probable Maximum Flood Flow
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Present the controlling PMF runoff hydrograph at the plant site that would result from rainfall
(and snowmelt if pertinent).  Discuss how the analysis considered all appropriate positions and
distributions of the PMP and the potential influence of existing and proposed upstream and downstream
dams and river structures.  Present analyses and conclusions concerning the ability of any upstream dams
that may influence the sitesite’s ability to withstand PMF conditions combined with setup, waves, and
runup from appropriate coincident winds (see Section 2.4.3.6 of this guide).  If failures are likely, show
the flood hydrographs at the plant site resulting from the most critical combination of such dam failures,
including domino-type failures of dams upstream of the plant site.  When credit is taken for flood
lowering at the plant site as a result of failure of any downstream dam during a PMF, support the
conclusion that the downstream dam has a very high likelihood of failure.  Finally, provide the estimated
PMF discharge hydrograph at the site and, when available, provide a similar hydrograph without
upstream reservoir effects to allow an evaluation of reservoir effects and a regional comparison of the
PMF estimate to be made.

C.I.2.4.3.5  Water Level Determinations

Describe the translation of the estimated peak PMP discharge to elevation using (when
applicable) cross-section and profile data, reconstitution of historical floods (with consideration of high
water marks and discharge estimates), standard step methods, transient flow methods, roughness
coefficients, bridge and other losses, verification, extrapolation of coefficients for the PMF, estimates of
PMF water surface profiles, and flood outlines.

C.I.2.4.3.6  Coincident Wind Wave Activity

Discuss setup, significant (average height of the maximum 33a%33 1/3 percent of all waves),
and maximum (average height of the maximum 1%1 percent of all waves) wave heights, runup, and
resultant static and dynamic effects of wave action on each safety-related facility from wind-generated
activity that may occur coincidently with the peak PMF water level.  Provide a map and analysis showing
that the most critical fetch has been used to determine wave action.

C.I.2.4.4  Potential Dam Failures, Seismically Induced

Describe how the hydrological site characteristics consider any potential hazard to the plant’s
safety-related facilities as a result of the seismically induced failure of upstream and downstream water
control structures.  Describe the worst combination failure (domino or simultaneous) that affects the site
with respect to the maximum flood.

C.I.2.4.4.1  Dam Failure Permutations

Discuss the locations of dams (both upstream and downstream), potential modes of failure, and
results of seismically induced dam failures that could cause the most critical conditions (floods or low
water) with respect to the safety-related facilities for such an event (see Section 2.4.3.4 of this guide). 
Discuss how consideration was given tothe analysis considered possible landslides, pre-seismic-event
reservoir levels, and antecedent flood flows coincident with the flood peak (base flow).  Present the
determination of the peak flow rate at the site for the worst dam failure (or combination of dam failures)
reasonably possible, and summarize all analyses to show that the presented condition is the worst
permutation.  Include descriptions of all coefficients and methods used and their bases.  Also discuss how
consideration was given tothe analysis considered the effects on plant safety of other potential concurrent
events such as blockage of a stream, waterborne missiles, and so forth.
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C.I.2.4.4.2  Unsteady Flow Analysis of Potential Dam Failures

In determining the effect of dam failures at the site (see Section 2.4.4.1 of this guide), describe
how the analytical methods presented (1) are applicable to artificially large floods with appropriately
acceptable coefficients, and (2) consider flood waves through reservoirs downstream of failures.  If
applicable, discuss how the analysis considered domino-type failures resulting from flood waves were
considered.  Discuss estimates of coincident flow and other assumptions used to attenuate the dam-failure
flood wave downstream.  Discuss static and dynamic effects of the attenuated wave at the site.

C.I.2.4.4.3  Water Level at the Plant Site

Describe the backwater, unsteady flow, or other computational method leading to the water
elevation estimate (see Section 2.4.4.1 of this guide) for the most critical upstream dam failure(s), and
discuss its verification and reliability.  Superimpose wind and wave conditions that may occur
simultaneously in a manner similar to that described in Section 2.4.3.6 of this guide.

C.I.2.4.5  Probable Maximum Surge and Seiche Flooding

C.I.2.4.5.1  Probable Maximum Winds and Associated Meteorological Parameters

Present the determination of probable maximum meteorological winds in detail.  Describe the
analysis of actual historical storm events in the general region and the modifications and extrapolations
of data made to reflect a more severe meteorological wind system than actually recorded,  insofar as
these are deemed “reasonably possible” to occur on the basis of meteorological reasoning.  Where this
has been done previously or on a generic basis (e.g., Atlantic and Gulf Coast probable maximum
hurricane characteristics reported in NOAA Technical Report NWS 23, 1979), reference that work with a
brief description.  Provide sufficient bases and information to ensure that the parameters presented
represent the most severe combination.

C.I.2.4.5.2  Surge and Seiche Water Levels

Provide historical data related to surges and seiches.  Discuss considerations of hurricanes,
frontal (cyclonic) type windstorms, moving squall lines, and surge mechanisms that are possible and
applicable to the site.  Include the antecedent water level (the 10%10-percent exceedance high tide,
including initial rise for coastal locations, or the 100-year recurrence interval high water for lakes), the
determination of the controlling storm surge or seiche (include the parameters used in the analysis such
as storm track, wind fields, fetch or direction of wind approach, bottom effects, and verification of
historic events), a detailed description of the methods and models used, and the results of the
computation of the probable maximum surge hydrograph (graphical presentation).  Provide a detailed
description of the (1) bottom profile and (2) shoreline protection and safety-related facilities.

C.I.2.4.5.3  Wave Action

Discuss the wind-generated wave activity that can occur coincidently with a surge or seiche, or
independently.  Present estimates of the wave period and the significant (average height of the maximum
33a%33 1/3 percent of all waves) and maximum (average height of the maximum 1%1 percent of all
waves) wave heights and elevations with the coincident water level hydrograph.  Present specific data on
the largest breaking wave height, setup, runup, and the effect of overtopping in relation to each safety-
related facility.  Include a discussion of the effects of the water levels on each affected safety-related
facility and the protection to be provided against hydrostatic forces and dynamic effects of splash.
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C.I.2.4.5.4  Resonance

Discuss the possibility of oscillations of waves at natural periodicity, such as lake reflection and
harbor resonance phenomena, and any resulting effects at the site.

C.I.2.4.5.5  Protective Structures

Discuss the location of and design criteria for any special facilities for the protection of intake,
effluent, and other safety-related facilities against surges, seiches, and wave action.

C.I.2.4.6  Probable Maximum Tsunami Flooding

For sites that may be subject to tsunami or tsunami-like waves, discuss historical tsunami, either
recorded or translated and inferred, that provide information for use in determining the probable
maximum water levels and the geo-seismic generating mechanisms available, with appropriate references
to Section 2.5 of the FSAR.

C.I.2.4.6.1  Probable Maximum Tsunami

Present the determination of the probable maximum tsunami.  Discuss consideration given to the
most reasonably severe geo-seismic activity possible (resulting from, for example, fractures, faults,
landslides, volcanism) in determining the limiting tsunami-producing mechanism.  Summarize the geo-
seismic investigations used to identify potential tsunami sources and mechanisms and the resulting
locations and mechanisms that could produce the controlling maximum tsunami at the site (from both
local and distant generating mechanisms).  Discuss how the analysis considered orientation of the site
relative to the earthquake epicenter or generating mechanism, shape of the coastline, offshore land areas,
hydrography, and stability of the coastal area (proneness of sliding) were considered in the analysis. 
Also, discuss hill-slope failure-generated tsunami-like waves on inland sites.  Discuss the potential of an
earthquake-induced tsunami on a large body of water, if relevant for the site.

C.I.2.4.6.2   Historical Tsunami Record

Provide local and regional historical tsunami information, including any relevant paleo-tsunami
evidence.

C.I.2.4.6.3  Source Generator Characteristics

Provide detailed geo-seismic descriptions of the controlling local and distant tsunami generators,
including location, source dimensions, fault orientation (if applicable), and maximum displacement.

C.I.2.4.6.4  Tsunami Analysis

Provide a complete description of the analysis procedure used to calculate tsunami wave height
and period at the site.  Describe all models used in the analysis in detail, including the theoretical bases
of the models, their verification, and the conservatism of all input parameters.



RG 1.206, Page C.III.1-43

C.I.2.4.6.5  Tsunami Water Levels

Provide estimates of maximum and minimum (low -water) tsunami wave heights from both
distant and local generators.  Describe the ambient water levels, including tides, sea -level anomalies, and
wind waves assumed to be coincident with the tsunami.

C.I.2.4.6.6  Hydrography and Harbor or Breakwater Influences on Tsunami

Present the routing of the controlling tsunami, including breaking wave formation, bore
formation, and any resonance effects (natural frequencies and successive wave effects) that result in the
estimate of the maximum tsunami runup on each pertinent safety-related facility.  Include a discussion of
both the analysis used to translate tsunami waves from offshore generator locations (or in deep water) to
the site, and of antecedent conditions.  Provide, wWhere possible, verification ofverify the techniques
and coefficients used by reconstituting the tsunami of record.

C.I.2.4.6.7   Effects on Safety-Related Facilities

Discuss the effects of the controlling tsunami on safety-related facilities, and discuss the design
criteria for the tsunami protection and mitigation to be provided.

C.I.2.4.7  Ice Effects

Describe potential icing effects and design criteria for protecting safety-related facilities from the
most severe ice sheets, ice jam flood, wind-driven ice ridges, or other ice-produced effects and forces that
are reasonably possible and could affect safety-related facilities with respect to adjacent streams, lakes,
etc.and other bodies of water, for both high- and low -water levels.  Include the location and proximity of
such facilities to the ice-generating mechanisms.  Describe the regional ice and ice jam formation history
with respect to water bodies.  Describe the potential for formation of frazil and anchor ice at the site. 
Discuss the effects of ice-induced reduction in capacity of water storage facilities as they affect safety-
related SSCs.

C.I.2.4.8  Cooling Water Canals and Reservoirs

Present the design bases for the capacity and operating plan for safety-related cooling water
canals and reservoirs (see Section 2.4.11 of this guide).  If the source of water for the UHS or other
safety-related needs relies on cooling water canals or reservoirs and is dependent on a nearby stream,
river, estuary, lake, or ocean, the availability of safety-related cooling water may be affected by low-
water conditions caused by low streamflow and low water level resulting from draw-down caused by
hurricanes, seiches, and tsunamis.  Discuss and provide the bases for protecting the canals and reservoirs
against wind waves, flow velocities (including allowance for freeboard), and blockage and (where
applicable) describe the ability to withstand a probable maximum floodPMF, surge, etcor other similar
event.

Discuss the emergency storage evacuation of reservoirs (low-level outlet and emergency
spillway).  Describe verified runoff models (e.g., unit hydrographs), flood routing, spillway design, and
outlet protection.

C.I.2.4.9  Channel Diversions

Discuss the potential for upstream diversion or rerouting of the source of cooling water (resulting
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from, for example, channel migration, river cutoffs, ice jams, or subsidence) with respect to seismic,
topographical, geologic, and thermal evidence in the region.  Present the history of flow diversions and
realignments in the region.  Discuss the potential for adversely affecting safety-related facilities or water
supply, and describe available alternative safety-related cooling water sources in the event that diversions
are possible.

C.I.2.4.10  Flooding Protection Requirements

Describe the static and dynamic consequences of all types of flooding on each pertinent safety-
related facility.  Present the design bases required to ensure that safety-related facilities will be capable
of surviving all design flood conditions, and reference appropriate discussions in other chapters of the
FSAR where the design bases are implemented.  Describe various types of flood protection used and the
emergency procedures to be implemented (where applicable).

C.I.2.4.11  Low Water Considerations

C.I.2.4.11.1   Low Flow in Rivers and Streams

Estimate and provide the site characteristics for the flow rate and water level resulting from the
most severe drought considered reasonably possible in the region, if such conditions could affect the
ability of safety-related facilities, particularly the ultimate heat sinkUHS, to perform adequately.  Include
considerations of downstream dam failures (see Section 2.4.4 of this guide).  For non-safety
relatednonsafety-related water supplies, demonstrate that the supply will be adequate during a 100-year
drought.

C.I.2.4.11.2  Low Water Resulting from Surges, Seiches, or Tsunami

Determine the surge-, seiche-, or tsunami-caused low water level that could occur from probable
maximum meteorological or geo-seismic events, if such level could affect the ability of safety-related
features to function adequately.  Include a description of the probable maximum meteorological event (its
track, associated parameters, antecedent conditions) and the computed low water level, or a description
of the applicable tsunami conditions.  Also cConsider, where applicable, ice formation or ice jams
causing low flow, since such conditions may affect the safety-related cooling water source.

C.I.2.4.11.3  Historical Low Water

If statistical methods are used to extrapolate flows and/or levels to probable minimum conditions,
discuss historical low water flows and levels and their probabilities (unadjusted for historical controls
and adjusted for both historical and future controls and uses).

C.I.2.4.11.4   Future Controls

Provide the estimated flow rate, durations, and levels for drought conditions considering future
uses, if such conditions could affect the ability of safety-related facilities to function adequately. 
Substantiate any provisions for flow augmentation for plant use.

C.I.2.4.11.5  Plant Requirements

Present the minimum safety-related cooling water flow, the sump invert elevation and
configuration, the minimum design operating level, pump submergence elevations (operating heads), and
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design bases for effluent submergence, mixing, and dispersion.  Discuss the capability of cooling water
pumps to supply sufficient water during periods of low water resulting from the 100-year drought.  Refer
to Sections 9.2.1, 9.2.5, and 10.4.5 of the FSAR where applicable.  Identify or refer to institutional
restraints on water use.

C.I.2.4.11.6   Heat Sink Dependability Requirements

Identify all sources of normal and emergency shutdown water supply and related retaining and
conveyance systems.

Identify site characteristics used to compare minimum flow and level estimates with plant
requirements, and describe any available low water safety factors (see Sections 2.4.4 and 2.4.11 of this
guide).  Describe the design-bases (or refer to Section 9.2.5 of the FSAR) for operation and normal or
accidental shutdown and cooldown during the following events:

(1) the most severe natural and site-related accident phenomena,
(2) reasonable combinations of less severe phenomena, and
(3) single failures of man-made structural components.

Describe the design for protecting all structures related to the ultimate heat sinkUHS during the
above events.  Identify the sources of water and related retaining and conveyance systems that willto be
designed for each of the above bases or situations.

Describe the ability to provide sufficient warning of impending low flow or low water levels to
allow switching to alternative sources where necessary.  Identify conservative estimates of heat
dissipation capacity and water losses (such as drift, seepage, and evaporation).  Indicate whether, and if
so how, the applicant has followed guidance in Regulatory GuideRG 1.27, “Ultimate Heat Sink for
Nuclear Power Plants,” has been followed; if not followed, describe; if the applicant has not followed
this guidance, describe and justify the specific alternative approaches used.

Identify or refer to descriptions of any other uses of water drawn from the ultimate heat
sinkUHS, such as fire water or system charging requirements.  If the design calls for the use of
interdependent water supply systems are used, (such as an excavated reservoir within a cooling lake or
tandem reservoirs) are used, describe the ability of the principal portion of the system to survive the
failure of the secondary portion.  Describe and provide the bases for the measures to be taken (dredging
or other maintenance) to prevent loss of reservoir capacity as a result of sedimentation.

C.I.2.4.12  GroundwaterGround Water

Present all groundwaterground water data or cross-reference the groundwaterground water data
presented in Section  2.5.4 of the FSAR.

C.I.2.4.12.1  Description and Onsite Use

Describe the regional and local groundwater aquifers, formations, sources, and sinks, as well as
the type of groundwaterground water use, wells, pumps, storage facilities, and flow requirements of the
plant.  If groundwater is to be usedthe design calls for the use of ground water as a safety-related source
of water, compare the design-basis protection from natural and accident phenomena with Regulatory
GuideRG 1.27 criteria.  Indicate whether, and if so how, the Regulatory Guideapplicant has followed
these guidelines; if the applicant has not followed the RG 1.27 guidelines have been followed; if
Regulatory Guide 1.27 guidelines were not followed, describe the specific alternative approaches used,
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including the bases and sources of data.



RG 1.206, Page C.III.1-47

C.I.2.4.12.2  Sources

Describe the present and projected future regional water use.  Tabulate existing users (amounts,
water levels and elevations, locations, and drawdown).  Tabulate or illustrate the history of
groundwaterground water or piezometric level fluctuations beneath and in the vicinity of the site. 
Provide groundwaterground water or piezometric contour maps of aquifers beneath and in the vicinity of
the site to indicate flow directions and gradients.  Discuss the seasonal and long-term variations of these
aquifers.  Indicate the range of values and the method of determination for vertical and horizontal
permeability and total and effective porosity (specific yield) for each relevant geologic formation beneath
the site.  Discuss the potential for reversibility of groundwater flow resulting from local areas of pumping
for both plant and non-plant use.  Describe the effects of present and projected groundwaterground water
use (wells) on gradients and groundwaterground water or piezometric levels beneath the site.  Note any
potential groundwaterground water recharge area, such as lakes or outcrops within the influence of the
plant.

C.I.2.4.12.3  Subsurface Pathways

Provide a conservative analysis of all groundwatercritical ground water pathways for a liquid
effluent release at the site.  Evaluate (where applicable) the dispersion, ion-exchange, and dilution
capability of the groundwater environment with respect to present and projected users.  Identify potential
pathways of contamination to nearby groundwater users and to springs, lakes, streams, etcand the like. 
Determine groundwater and radionuclide (if necessary) travel time to the nearest downgradient
groundwater user or surface body of water.  Include all methods of calculation, data sources, models, and
parameters or coefficients used, such as dispersion coefficients, dispersivity, distribution (adsorption)
coefficients, hydraulic gradients, and values of permeability, total and effective porosity, and bulk
density along contaminant pathways.

C.I.2.4.12.4   Monitoring or Safeguard Requirements

Present and discuss plans, procedures, safeguards, and monitoring programs to be used to protect
present and projected groundwaterground water users.

C.I.2.4.12.5   Site Characteristics for Subsurface Hydrostatic Loading

(1) • For plants not employing permanent dewatering systems, describe the site
characteristics, including the maximum operational groundwater level, for groundwater-
induced hydrostatic loadings on subsurface portions of safety-related structures, systems,
and componentsSSCs.  Discuss the development of these site characteristics.  Where
dewatering during construction is critical to the integrity of safety-related structures,
describe the bases for subsurface hydrostatic loadings assumed during construction and
the dewatering methods to be employed in achieving these loadings.  Where wells are
proposed for safety-related purposes, discuss the hydrodynamic design bases for
protection against seismically induced pressure waves.

(2)

• For plants employing permanent dewatering systems:

(a) Provide a description of the proposed dewatering system, including drawings showing
the proposed locations of affected structures, components, and features of the system. 
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Provide information related to the hydrologic design of all system components.  Where
the dewatering system is important to safety, provide a discussion ofdiscuss its expected
functional reliability, including comparisons of proposed systems and components with
the performance of existing and comparable systems and components for applications
under site conditions similar to those proposed.

(b) Provide estimates and their bases for soil and rock permeabilities, total porosity,
effective porosity (specific yield), storage coefficient, and other related parameters used
in the design of the dewatering system.  If available, provide the results of monitoring
pumping rates and flow patterns during dewatering for the construction excavation.

(c) Provide analyses and their bases for estimates of groundwaterground water flow rates in
the various parts of the permanent dewatering system, the area of influence of
drawdown, and the shapes of phreatic surfaces to be expected during operation of the
system.

(d) Provide analyses, including their bases, to establish conservative estimates of the time
available to mitigate the consequences of the system degradation that could cause
groundwaterground water levels to exceed design bases.  Document the measures that
will be taken to repair the system or to provide an alternative dewatering system that
would become operational before the site characteristic maximum groundwaterground
water level is exceeded.

(e) Provide both the site characteristic maximum and normal operation groundwaterground
water levels for safety-related structures, systems, and componentsSSCs.  Describe how
the site characteristic maximum groundwaterground water level reflects abnormal and
rare events [(such as an occurrence of the safe shutdown earthquake (SSE), failure of a
circulating water system pipe, or a single failure within the system)] that can cause
failure or overloading of the permanent dewatering system.

(f) Postulate a single failure of a critical active feature or component during any design-
basis eventDBE.  Unless it can be documented that the potential consequences of the
failure will not result in dose guidelines exceeding those in Regulatory Guide 1.26,
“Quality Group Classifications and Standards for Water-, Steam-, and Radioactive-
Waste Containing Components of Nuclear Power Plants,” and Regulatory Guide 1.29,
“Seismic Design Classification,”RG 1.26 and RG 1.29 either (1) document by pertinent
analyses that groundwaterground water level recovery times are sufficient to allow other
forms of dewatering to be implemented before the site characteristic maximum
groundwaterground water level is exceeded, discuss the measures to be implemented and
equipment needed, and identify the amount of time required to accomplish each measure,
or (2) show how all system components are designed for all severe phenomena and
events.

(g) Where appropriate, document the bases that ensure the ability of the system to withstand
various natural and accidental phenomena such as earthquakes, tornadoes, surges, floods,
and a single failure of a component feature of the system (such as a failure of any cooling
water pipe penetrating, or in close proximity to, the outside walls of safety-related
buildings where the groundwatersystem controls the ground water level is controlled by
the system).  Provide an analysis of the consequences of pipe ruptures on the proposed
underdrain system, including consideration of postulated breaks in the circulating system
pipes at, in, or near the dewatering system building either independently of, or as a result
of, the SSE.

(h) State the maximum groundwaterground water level that the plant structures can tolerate
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under various significant loading conditions in the absence of the underdrain system.

(Ii) Provide a description ofDescribe the proposed groundwaterground water level
monitoring programs for dewatering during plant construction and for permanent
dewatering during plant operation.  Provide (1) the general arrangement in plans and
profile with approximate elevation of piezometers and observation wells to be installed,
(2) intended zone(s) of placement, (3) type(s) of piezometer (closed or open system), (4)
screens and filter gradation descriptions,          (5) drawings showing typical installations
showingand limits of filter and seals, (6) observation schedules (initial and time intervals
for subsequent readings), (7) plans plans for evaluation of recorded data, and (8) plans
for alarm devices to ensure sufficient time for initiation of corrective action.  Describe
the implementation program, including milestones, for the construction and operational
groundwaterground water level monitoring programs for dewatering.

(j) Provide information regarding the outlet flow monitoring program.  The information
required includes (1) the general location and type of flow measurement device(s) and
(2) the observation plan and alarm procedure to identify unanticipated high or low flow
in the system and the condition of the effluent.  Describe the implementation program,
including milestones, for the outlet flow monitoring program.

(k) Describe how the applicant will use information gathered during dewatering for
construction excavation will be used to implement or substantiate assumed design bases.

(l) Provide a technical specificationTS for periods when the dewatering system may be
exposed to sources of water not considered in the design.  An example of such a situation
would be the excavation of surface seal material for repair of piping such that the
underdrain would be exposed to direct surface runoff.  In addition, where the permanent
dewatering system is safety-relatedsafety related, is not completely redundant, or is not
designed for all design basis eventsDBEs, provide the bases for a technical
specificationTS with action levels, the remedial work required and the estimated time
that it will take to accomplish the work, and the sources, and types of equipment and
manpower required, as well as the availability of the above under potentially adverse
conditions.

(m) Where wells are proposedthe design proposes wells for safety-related purposes, discuss
the hydrodynamic design bases for protection against seismically induced pressure
waves.

C.I.2.4.13  PathwaysAccidental Releases of Radioactive Liquid Effluents in Ground and Surface
Waters

Describe the ability of the ground and surface water environment to delay, disperse, dilute, or
concentrate liquid effluents, as related to existing or potential future water users.  Discuss the bases used
to determine dilution factors, dispersion coefficients, flow velocities, travel times, adsorption, and
pathways of liquid contaminants.  Refer to the locations and users of surface waters listed in Section
 2.4.1.2 of the FSAR, as well as the release points identified in Section  11.2.3 of the FSAR.

C.I.2.4.14  Technical Specification and Emergency Operation Requirements

Describe any emergency protective measures designed to minimize the impact of adverse
hydrology-related events on safety-related facilities.  Describe the manner in which these requirements
will be incorporated into appropriate technical specificationsTS and emergency procedures incorporate
these requirements.  Discuss the need for any technical specificationsTS for plant shutdown to minimize
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the consequences of an accident resulting from hydrologic phenomena such as floods or the degradation
of the ultimate heat sinkUHS.  Inf the eventfacility plans to use emergency procedures are to be used to
meet safety requirements associated with hydrologic events, identify the event, present appropriate water
levels and lead times available, indicate what type of action would be taken, and discuss the time
required to implement each procedure.

C.I.2.5  Geology, Seismology, and Geotechnical Engineering

Provide information regarding the seismic and geologic characteristics of the site and the region
surrounding the site to permit an adequate evaluation of the proposed site, to provide sufficient
information to support evaluations performed to arrive at estimates of the SSEsite-specific GMRS ground
motion, and to permit adequate engineering solutions to actual or potential geologic and seismic effects
at the proposed site.  Provide a summary that includes a synopsis of Sections 2.5.1 through 2.5.5 of the
FSAR, including a brief description of the site, the investigations performed, results of investigations,
conclusions, and a statement as toof who did the work.

C.I.2.5.1  Basic Geologic and Seismic Information

BThe following sections should give basic geologic and seismic information is requested
throughout the following sections to provide a basis for evaluation.  In some cases, this information
applies to more than one section.  The application may present information may be presented underin this
section, underin the following sections, or as appendices to this section, provided that it includes
adequate cross-references are provided into the appropriate sections.

Reference information obtained from published reports, maps, private communications, or other
sources.  Document information from surveys, geophysical investigations, borings, trenches, or other
investigations by providing descriptions of techniques, graphic logs, photographs, and laboratory results,
identification of principal investigators, and other data necessary to assess the adequacy of the
information.

C.I.2.5.1.1  Regional Geology

Discuss all geologic, seismic, tectonic, non-tectonic, and manmade hazards within the site region. 
Provide a review of the regional tectonics, with emphasis on the quaternary period, structural geology,
seismology, paleoseismology, physiography, geomorphology, stratigraphy, and geologic history within a
distance of 200 miles (320 km) from the site (site region).  Discuss, document (by appropriate
references), and illustrate such hazards as subsidence, cavernous or karst terrain, irregular weathering
conditions, and landslide potential by presenting such items as a regional physiographic map, surface and
subsurface geologic maps, isopach maps, regional gravity and magnetic maps, stratigraphic sections,
tectonic and structure maps, fault maps, a site topographic map, a map showing areas of mineral and
hydrocarbon extraction, boring logs, and aerial photographs.  Include maps showing superimposed plot
plans of the plant facilities.

Discuss the relationship between the regional and the site physiography.  Include a regional
physiographic map showing the site location.  Identify and describe tectonic structures such as folds,
faults, basins, and domes underlying the region surrounding the site, and include a discussion of their
geologic history.  Include a regional tectonic map showing the site location.  Provide detailed discussions
of the regional tectonic structures of significance to the site.  Include detailed analyses of faults to
determine their capacity for generating ground motions at the site and to determine the potential for
surface faulting in Sections 2.5.2 and 2.5.3 of the FSAR, respectively.
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Describe the lithologic, stratigraphic, and structural geologic conditions of the region
surrounding the site and their relationship to the site region’s geologic history.  Provide geologic profiles
showing the relationship of the regional and local geology to the site location.  Indicate the geologic
province within which the site is located and the relationrelationship to other geologic provinces.  Include
regional geologic maps indicating the site location and showing both surface and bedrock geology.

C.I.2.5.1.2  Site Geology

Provide a description ofDescribe the site-related geologic features, seismic conditions, and
conditions caused by human activities, at appropriate levels of detail, within areas approximately defined
by radii of 25  miles (40  km), 5  miles (8  km), and 0.6 miles (1 km kilometer) around the site.  MThe
applicant may cross-reference material on site geology included in this section may be cross-
referencedwith information in Section 2.5.4 of the FSAR.

Describe the site physiography and local land forms, and discuss the relationship between the
regional and site physiography.  Include a site topographic map showing the locations of the principal
plant facilities.  Describe the configuration of the land forms, and relate the history of geologic changes
that have occurred.  Evaluate areas that are significant to the site in terms of actual or potential
landsliding, surface or subsurface subsidence, uplift, or collapse resulting from natural features, such as
tectonic depression and cavernous or karst terrains.

Describe significant historical earthquakes, as well as evidence (or lack of evidence) of
paleoseismology.  AlsoIn addition, describe the local seismicity, including historical and instrumentally
recorded earthquakes.

Describe the detailed lithologic and stratigraphic conditions of the site and the relationship to the
regional stratigraphy.  Describe the thicknesses, physical characteristics, origin, and degree of
consolidation of each lithologic unit, including a local stratigraphic column.  Furnish summary logs or
borings and excavations, such as trenches used in the geologic evaluation.  BThe application may
reference boring logs included in Section 2.5.4 of the FSAR may be referenced.

Provide, a detailed discussion ofDiscuss in detail the structural geology in the vicinity of the site. 
Include the relationship of site structures to regional tectonics, with particular attention to specific
structural units of significance to the site, such as folds, faults, synclines, anticlines, domes, and basins. 
Provide a large-scale structural geology map (1:24,000) of the site, showing bedrock surface contours
and including the locations of seismic Category I structures.  Furnish a large-scale geologic map
(1:24,000) of the region within 5  miles (8  km) of the site that shows surface geology and includes the
locations of major structures of the nuclear power plant, including all seismic Category I structures.

Distinguish areas of bedrock outcrop from which geologic interpretation has been extrapolated
from areas in which bedrock is not exposed at the surface.  When the interpretation differs substantially
from the published geologic literature on the area, note and document the differences for the new
conclusions presented.  Discuss the geologic history of the site, and relate it to the regional geologic
history.

Include an evaluation from an engineering-geology standpoint of the local geologic features that
affect the plant structures.  Describe in detail the geologic conditions underlying all seismic Category I
structures, dams, dikes, and pipelines.  Describe the dynamic behavior of the site during priorprevious
earthquakes.  Identify deformational zones such as shears, joints, fractures, and folds, or combinations of
these features and evaluate these zones relative to structural foundations.  Describe and evaluate zones of
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alteration or irregular weathering profiles, zones of structural weakness, unrelieved residual stresses in
bedrock, and all rocks or soils that might be unstable because of their mineralogy or unstable physical or
chemical properties.  Evaluate the effects of man'shuman activities in the area, such as withdrawal or
addition of subsurface fluids or mineral extraction at the site.

Describe the site’s groundwaterground water conditions.  IThe application may reference
information included in Section 2.4.13 of the FSAR may be referenced in this section of the FSAR.

C.I.2.5.2  Vibratory Ground Motion

Present the criteria and describe the methodology used to establish the SSE ground motion and
the controlling earthquakes for the site.

2.5.2.1  SeismicityGMRS.

C.I.2.5.2.1  Seismicity

Provide a complete list of all historically reported earthquakes that could have reasonably
affected the region surrounding the site, including all earthquakes of Mmodified Mercalli Iintensity
(MMI) greater than or equal to IV or of magnitude greater than or equal to 3.0 that have been reported
within 200 miles (320 km) of the site.  Also report large earthquakes outside of this area that would
impact the SSEGMRS.  Present a regional-scale map showing all listed earthquake epicenters,
supplemented by a larger-scale map showing earthquake epicenters within 50 miles (80 km) of the site. 
Provide the following information concerning each earthquake whenever it is available:  epicenter
coordinates, depth of focus, date, origin time, highest intensity, magnitude, seismic moment, source
mechanism, source dimensions, distance from the site, and any strong-motion recordings for each
earthquake if available.  Identify the sources from whichof the information was obtained.  Identify all
magnitude designations such as Mmb, MLs, MsL, or Mw.  In addition, completely describe any earthquake-
induced geologic failure, such as liquefaction (including paleoseismic evidence of large prehistoric
earthquakes), landsliding, landspreading, and lurching, including the estimated level of strong motion
that induced the failure and the physical properties of the materials.

C.I.2.5.2.2  Geologic and Tectonic Characteristics of the Site and Region

Identify each seismic source, any part of which is within 200 miles (320 km) of the site.  For
each seismic source, describe the characteristics of the geologic structure, tectonic history, present and
past stress regimes, seismicity, recurrence, and maximum magnitudes that distinguish the various seismic
sources and the particular areas within those sources where historical earthquakes have occurred. 
Discuss any alternative regional tectonic models derived from the literature.  Augment the discussion in
this Ssection of the FSAR bywith a regional-scale map showing the seismic sources, earthquake
epicenters, locations of geologic structures, and other features that characterize the seismic sources.  In
addition, provide a table of seismic sources that contains maximum magnitudes, recurrence parameters, a
range of source-to-site distances, alternative source models (including probability weighting factors), and
any notable historical earthquakes or paleoseismic evidence of large prehistoric earthquakes.

C.I.2.5.2.3  Correlation of Earthquake Activity with Seismic Sources

Provide a correlation or association between the earthquakes discussed in Section 2.5.2.1 of the
FSAR and the seismic sources identified in Section 2.5.2.2 of the FSAR.  Whenever an earthquake
hypocenter or concentration of earthquake hypocenters can be reasonably correlated with geologic
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structures, provide the rationale for the association considering the characteristics of the geologic
structure (including geologic and geophysical data, seismicity, and tectonic history) and regional tectonic
model.  Include a discussion of the method used to locate the earthquake hypocenters, an estimation of
their accuracy, and a detailed account that compares and contrasts the geologic structure involved in the
earthquake activity with other areas within the seismotectonic province.

C.I.2.5.2.4  Probabilistic Seismic Hazard Analysis and Controlling Earthquake

Describe the probabilistic seismic hazard analysis (PSHA), including the underlying assumptions
and methodology and how they follow or differ from the guidance in NUREG/CR-6372,
“Recommendations for Probabilistic Seismic Hazard Analysis:  Guidance on Uncertainty and Use of
Experts.”  Describe how the applicant used the results of the site investigations were used to update the
seismic source characterizations in the PSHA or develop additional seismic sources.  Provide the
rationale for any minimum magnitude or other ground motion parameters (such as cumulative absolute
velocity) used in the PSHA.  Describe the ground motion attenuation models used in the PSHA,
including the rationale for including each model, consideration of uncertainty, model weighting,
magnitude conversion, distance measure adjustments, and the model parameters for each spectral
frequency.  Describe and show how the analysis used logic trees for seismic source parameters
(maximum magnitude, recurrence, source geometry) and attenuation models were used to incorporate
model uncertainty.

Provide 156th, median, mean, and 854th fractile PSHA hazard curves for 0.5, 1, 2.5, 5, 7.5, 10, 25
and 100100 Hertz (PGA) Hz) frequencies both before and after correcting for local site amplification. 
Show and explain the relative contributions of each of the main seismic sources to the median and mean
hazard curves.  Also show and explain the effects of other significant modeling assumptions (source or
ground motion attenuation) on the mean and median hazard curves.  In addition, provide both the 10-4 and
10-5 mean and median uniform hazard response spectra (UHRS) derived from the PSHA hazard curves.

If the applicant uses the performance-based approach is used, as described in American Society
of Civil Engineers (ASCE) Standard 43-05, “Seismic Design Criteria for Structures, Systems, and
Components in Nuclear Facilities,” for seismic design bases (SDB) Category 5D, is used,RG 1.208
provide the controlling earthquake magnitudes and distances for the mean 10-4,  10-5, and 10-6 hazard
levels at spectral frequencies of 1 and 2.5 Hz (low frequency) and 5 and 10 Hz (high frequency).  If the
applicant uses the reference probability approach is used, as described in Regulatory GuideRG 1.165,
“Identification and Characterization of Seismic Sources and Determination of Safe Shutdown Earthquake
Ground Motion,” is used, provide the controlling earthquake magnitudes and distances for the reference
probability hazard level at spectral frequencies of 1 and 2.5 Hz and 5 and 10 Hz.  Describe the
methodology used and how it either follows or differs from the procedure outlined in Appendix C to
Regulatory GuideRG 1.165.  Provide bar graph plots of both the low-frequency and high-frequency
deaggregation results for each of the hazard levels.  Provide a table showing each of the low- and high-
frequency controlling earthquakes.

Compare the controlling earthquake magnitudes and distances for the site with the controlling
earthquakes and ground motions used in licensing (1) other licensed facilities at the site, (2) nearby
plants, or (3) plants licensed in similar seismogenic regions.  In addition, compare the controlling
earthquakes to the historical earthquake record, any prehistoric earthquakes based on paleoseismic
evidence, and the earthquake potential associated with each seismic source.

C.I.2.5.2.5  Seismic Wave Transmission Characteristics of the Site
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Describe the site response analyses, including the method used to represent the uncertainty and
variability across the site.  Present the following material properties fFor each stratum under the site: ,
present the material properties, including thickness, seismic compressional and shear velocities, bulk
densities, soil index properties and classification, shear modulus and damping variations with strain level,
and the water table elevation and its variations.  Describe the methods used to determine these properties,
including the variability in each of these properties and the methods used to model the variability. 
Provide the shear modulus and damping relationships, including a comparison between the test results
performed on site borings and the modulus and damping curves.  Describe the site material properties to
the depth that corresponds to the hard rock conditions assumed by the ground motion attenuation models
used in the PSHA.  In addition, provide the rationale for any assumed nonlinear rock behavior.

Provide the response spectra for each of the controlling earthquakes after scaling the spectra to
the appropriate low- or high-frequency spectral acceleration value.  Describe the method used, if
necessary, to extend the response spectra beyond the range of frequencies defined for the ground motion
attenuation models.  Provide a description of the method used to develop the time histories for the site
response analysis, including the time history database.  Provide figures showing the initial time histories
and final time histories, for which the analysis has scaled the response spectra have been scaled to the
target earthquake response spectra.

Provide a description of the method used to compute the site amplification function for each
controlling earthquake.  Describe the computer program used to compute the site amplification functions. 
In addition, provide a figure showing the final site transfer function and a table of the results for
frequencies ranging from 0.1 to 100 Hz.

C.I.2.5.2.6  Safe-Shutdown Earthquake Ground Motion Response Spectrum

Describe the methodology used to determine both the horizontal and vertical SSE ground
motionGMRS.  If the applicant uses the performance-based approach is used, as described in ASCE
Standard 43-05 for SDB Category 5D, is usedRG 1.208, provide a table with the mean 10-4, 10-5

UHRSuniform hazard response spectra values, design factors, and horizontal SSEGMRS.  If the
applicant uses the reference-probability approach is used, as described in Regulatory GuideRG 1.165, is
used provide figures showing how the horizontal SSEGMRS envelopes the low- and high-frequency
controlling earthquake response spectra.  Provide the SSEGMRS ground motion spectrum at a sufficient
number of frequencies (at least 25) such that it adequately represents the local and regional seismic
hazards.  Provide the vertical to horizontal (V/H) response spectral ratios used to determine the vertical
SSEGMRS from the horizontal SSEGMRS.

Provide plots of both the horizontal and vertical SSEGMRS.  In addition, provide a table with the
horizontal SSEGMRS, V/Hvertical to horizontal ratios, and vertical SSEGMRS.

C.I.2.5.3  Surface Faulting

Provide information describing whether a potential for surface deformation exists that could
affect the site.  Describe the detailed surface and subsurface geological, seismological, and geophysical
investigations performed around the site to compile this information.

C.I.2.5.3.1  Geological, Seismological, and Geophysical Investigations

Provide a description of the quaternary tectonics, structural geology, stratigraphy,
geochronological methods used, paleoseismology, and geological history for the site.  Describe the
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lithologic, stratigraphic, and structural geologic conditions of the site and the area surrounding the site,
including its geologic history.  Include site and regional maps and profiles constructed at scales adequate
to clearly illustrate the surficial and bedrock geology, structural geology, topography, and the
relationship of the safety-related foundations of the nuclear power plant to these features.

C.I.2.5.3.2  Geological Evidence, or Absence of Evidence, for Surface Deformation

Provide sufficient surface and subsurface information, supported by detailed investigations, to
either to confirm the absence of surface tectonic deformation (i.e., faulting) or, if deformation is present,
demonstrate the age of its most recent displacement and ages of previous displacements.  If tectonic
deformation is present in the site vicinity, define the geometry, amount and sense of displacement,
recurrence rate, and age of latest movement.  In addition to geologic evidence that may indicate faulting,
document linear features interpreted from topographic maps, low and high-altitude aerial photographs,
satellite imagery, and other imagery.

C.I.2.5.3.3  Correlation of Earthquakes with Capable Tectonic Sources

Provide an evaluation of all historically reported earthquakes within 25 miles (40 km) of the site
with respect to hypocenter accuracy and source origin.  Provide an evaluation of the potential for causing
surface deformation for all capable tectonic sources that could, based on their orientations, extend to
within 5 miles (8 km) of the site.  Provide a plot of earthquake epicenters superimposed on a map
showing the local capable tectonic structures.

C.I.2.5.3.4   Ages of Most Recent Deformations

Present the results of the investigation of identified faults or folds associated with blind faults,
any part of which is within 5 miles (8 km) of the site.  Provide estimates of the age of the most recent
movement and identify geological evidence for previous displacements, if such evidence exists.  Describe
the geological and geophysical techniques used, and provide an evaluation of the sensitivity and
resolution of the exploratory techniques used for each investigation.

C.I.2.5.3.5  Relationship of Tectonic Structures in the Site Area to Regional Tectonic Structures

Discuss the structure and genetric relationship between site area faulting or other tectonic
deformation and the regional tectonic framework.  In regions of active tectonics, discuss any detailed
geologic and geophysical investigations conducted to demonstrate the structural relationships of site area
faults with regional faults known to be seismically active.

C.I.2.5.3.6   Characterization of Capable Tectonic Sources

For all potential capable tectonic sources such as faults, or folds associated with blind faults,
within 5 miles (8 km) of the site, provide the geometry, length, sense of movement, amount of total
offset, amount of offset per event, age of latest and any previous displacements, recurrence, and limits of
the fault zone.

C.I.2.5.3.7  Designation of Zones of Quaternary Deformation in the Site Region

Demonstrate that the zone requiring detailed faulting investigation is of sufficient length and
breadth to include all quaternary deformation significant to the site.
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C.I.2.5.3.8   Potential for Surface Tectonic Deformation at the Site

Where the site is located within a zone requiring detailed faulting investigation, provide the
details and results of investigations substantiating that there are no geologic hazards that could affect the
safety-related facilities of the plant.  The information may be in the form of boring logs, detailed geologic
maps, geophysical data, maps and logs of trenches, remote sensing data, and seismic refraction and
reflection data.

C.I.2.5.4  Stability of Subsurface Materials and Foundations

Present information concerning the properties and stability of all soils and rock that may affect
the nuclear power plant facilities, under both static and dynamic conditions, including the vibratory
ground motions associated with the SSE ground motionGMRS.  Demonstrate the stability of these
materials as they influence the safety of Sseismic Category I facilities.  Present an evaluation of the site
conditions and geologic features that may affect nuclear power plant structures or their foundations. 
IThe application should cross-reference information presented in other chapters of the FSAR should be
cross-referenced rather than repeatedrepeating it.

C.I.2.5.4.1  Geologic Features

Describe geologic features, including the following:

(1) areas of actual or potential surface or subsurface subsidence, solution activity, uplift, or collapse
and the causes of these conditions

(2) zones of alteration or irregular weathering profiles, and zones of structural weakness

(3) unrelieved residual stresses in bedrock, and their potential for creep and rebound effects

(4) rocks or soils that might be unstable because of their mineralogy, lack of consolidation, water
content, or potentially undesirable response to seismic or other events

(5) history of deposition and erosion, including glacial and other pre-loading influence on soil
deposits

(6) estimates of consolidation and pre-consolidation pressures, and methods used to estimate these
values

Provide descriptions, maps, and profiles of the site stratigraphy, lithology, structural geology,
geologic history, and engineering geology.

C.I.2.5.4.2  Properties of Subsurface Materials

Describe in detail the properties of underlying materials, including the static and dynamic
engineering properties of all soils and rocks in the site area.  Discuss the type, quantity, extent, and
purpose of all site explorations.  Describe the testing techniques used to determine the classification and
engineering properties of soils and rocks.  Indicate the extent to which the procedures used to perform
field investigations to determine the engineering properties of soil and rock materials conform to
Regulatory Guide 1.132, “Site Investigations for Foundations of Nuclear Power Plants.”RG 1.132. 
Likewise, indicate the extent to which the procedures used to perform laboratory investigations of soils
and rocks conform to Regulatory Guide 1.138, “Laboratory Investigations of Soils and Rocks for
Engineering Analysis and Design of Nuclear Power Plants.”RG 1.138.
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Provide summary tables and plots that show the important test results.  Also provide a detailed
discussionIn addition, when applicable, discuss in detail the preparation of laboratory sample preparation
when applicablesamples.  For critical laboratory tests, provide a complete description (e.g., how
saturation of the sample was determined and maintained during testing, how the pore pressures changed).

Provide a detailed and quantitative discussion of the criteria used to determine that the samples
were properly taken and tested in sufficient mannerly tested to define all critical soil parameters for the
site.  For sites underlain by saturated soils and sensitive clays, show that the analysis has adequately
sampled and tested all zones that could become unstable as a result of liquefaction of strain-softening
phenomena have been adequately sampled and tested.  Describe the relative density of soils at the site. 
Show that the analysis has adequately defined the consolidation behavior of the soils, as well as their
static and dynamic strength, have been adequately defined.  Explain how the developed data are used in
the safety analysis, how the test data are enveloped by the design.  Explain how the safety analysis uses
the developed data, how the design envelops the test data, and why the design envelope is conservative. 
Present values of the parameters used in the analyses.

C.I.2.5.4.3  Exploration

Discuss the type, quantity, extent, and purpose of all site explorations. Foundation Interfaces

 Provide plot plans that graphically show the location of all site explorations such as borings,
trenches, seismic lines, piezometers, geologic profiles, and excavations with the locations of the safety-
related facilities superimposed thereonon them.  Also,In addition provide profiles illustrating the detailed
relationship of the foundations of all Sseismic Category I and other safety-related facilities to the
subsurface materials.

Provide logs of all core borings and test pits.  Furnish logs and maps of exploratory trenches and
geologic maps and photographs of the excavations for the facilities of the nuclear power plant.

C.I.2.5.4.4  Geophysical Surveys

Provide a description ofDescribe the geophysical investigations performed at the site to
determine the dynamic characteristics of the soil or rock and geophysical features of the site.  Provide the
results of compressional and shear wave velocity surveys performed to evaluate the occurrence and
characteristics of the foundation soils and rocks in tables and profiles.  Discuss other geophysical
methods used to determine foundation conditions.

C.I.2.5.4.5  Excavations and Backfill

Discuss the following data concerning excavation, backfill, and earthwork analyses at the site:.

(1) Sources and quantities of backfill and borrow.  Describe exploration and laboratory studies and
the static and dynamic engineering properties of these materials in the same fashion
describedexplained in Sections 2.5.4.2 and 2.5.4.3 of this guide.

(2) Extent (horizontally and vertically) of all seismic Category I excavations, fills, and slopes.  Show
the locations and limits of excavations, fills, and backfills on plot plans and geologic sections and
profiles.

(3) Compaction specifications and embankment and foundation designs.

(4) Dewatering and excavation methods and control of groundwaterground water during excavation
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to preclude degradation of foundation materials.  Also discuss proposed quality control and
quality assuranceQA programs related to foundation excavation, and subsequent protection and
treatment.  Discuss measures to monitor foundation rebound and heave.

C.I.2.5.4.6  GroundwaterGround Water Conditions

Discuss groundwaterground water conditions at the site, including the following:

(1) groundwaterground water conditions relative to the foundation stability of the safety-related
nuclear power plant facilities

(2) plans for dewatering during construction

(3) plans for analysis and interpretation of seepage and potential piping conditions during
construction

(4) records of field and laboratory permeability tests

(5) history of groundwaterground water fluctuations, as determined by periodic monitoring of local
wells and piezometers, including flood conditions

If the applicant has not completed the analysis of groundwaterground water at the site as
discussed in this chapter has not been completed at the time it files the COL application is filed,, the
applicant should describe the implementation program, including milestones.

C.I.2.5.4.7   Response of Soil and Rock to Dynamic Loading

Provide a description of the response of soil and rock to dynamic loading, including the
following:

(1) any investigations to determine the effects of priorearlier earthquakes on the soils and rocks in
the vicinity of the site, including evidence of liquefaction and sand cone formation

(2) compressional and shear (P and S) wave velocity profiles as determined from field seismic
surveys (surface refraction and reflection and in-hole and cross-hole seismic explorations),
including data and interpretation of the data

(3) results of dynamic tests in the laboratory on samples of the soil and rock
(4) results of soil-structure interaction analysis

Material
The application may cross-reference material on site geology included in this chapter may be

cross-referencedwith information in Section 2.5.2.5 of the FSAR.
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C.I.2.5.4.8   Liquefaction Potential

If the foundation materials at the site adjacent to and under safety-related structures are saturated
soils or soils that have awith the potential to become saturated, and the water table is above bedrock,
provide an appropriate state-of-the-art analysis of the potential for liquefaction occurring at the site. 
Indicate the extent to which the applicant has followed the guidance provided in Regulatory Guide 1.198,
“Procedures and Criteria for Assessing Seismic Soil Liquefaction at Nuclear Power Plant Sites,” was
followed.

2.5.4.9  RG 1.198.

C.I.2.5.4.9  Earthquake Site Characteristics

Provide a brief summary of the derivation of the safe-shutdown earthquake (SSE) ground
motionGMRS, including a reference to Section 2.5.2.6 of the FSAR.

C.I.2.5.4.10  Static Stability

Describe an analysis of the stability of all safety-related facilities for static loading conditions. 
Describe the analysis of foundation rebound, settlement, differential settlement, and bearing capacity
under the dead loads of fills and plant facilities.  Include a discussion and evaluation of lateral earth
pressures and hydrostatic groundwaterground water loads acting on plant facilities.  Discuss field and
laboratory test results.  Discuss and justify the design parameters used in stability analyses.  Provide
sufficient data and analyses so that the staff may make an independent interpretation and evaluation.

C.I.2.5.4.11   Design Criteria

Provide a brief discussion of the design criteria and methods of design used in the stability
studies of all safety-related facilities and how they compare to the geologic and seismic site
characteristics.  Identify required and computed factors of safety, assumptions, and conservatisms in each
analysis.  Provide references.  Explain and verify computer analyses used.

C.I.2.5.4.12   Techniques To Improve Subsurface Conditions

Discuss and provide specifications for measures to improve foundations, such as grouting,
vibroflotation, dental work, rock bolting, and anchors.  Discuss a verification program designed to permit
a thorough evaluation of the effectiveness of foundation improvement measures.  If the applicant has not
completed the foundation improvement verification program in this section has not been completed at the
time it files the COL application is filed,, the applicant should describe the implementation program,
including milestones.

C.I.2.5.5  Stability of Slopes

Present information concerning the static and dynamic stability of all natural and man-made earth
or rock slopes (e.g., (cuts, fills, embankments, dams, etc.) for which failure, under any of the conditions
to which they could be exposed during the life of the plant, could adversely affect the safety of the
nuclear power plant facilities that are outside the scope of the certified design.  Include a thorough
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evaluation of site conditions, geologic features, and the engineering properties of the materials
comprisingconstituting the slope and its foundation.  Present the results of slope stability evaluations
using classic and contemporary methods of analyses.  Include, whenever possible, comparative field
performance of similar slopes.  All information related to defining site conditions, geologic features,
engineering properties of materials, and design criteria should be of the same scope as that provided in
Section 2.5.4 of this guide.  CThe applicant may use cross-references may be used where appropriate. 
For the stability evaluation of man-made slopes, include summary data and a discussion of construction
procedures, record testing, and instrumentation monitoring to ensure high-quality earthwork.

C.I.2.5.5.1  Slope Characteristics

Describe and illustrate slopes and related site features in detail.  Provide a plan showing the
limits of cuts, fills, or natural undisturbed slopes, and show their relation and orientation relative to plant
facilities.  Clearly identify benches, retaining walls, bulkheads, jetties, and slope protection.  Provide
detailed cross-sections and profiles of all slopes and their foundations.  Discuss exploration programs and
local geologic features.  Describe the groundwaterground water and seepage conditions that exist and
those assumed for analysis purposes.  Describe the type, quantity, extent, and purpose of exploration, and
show the location of borings, test pits, and trenches on all drawings.

Discuss the sampling methods used.  Identify material types and the static and dynamic
engineering properties of the soil and rock materials comprisingconstituting the slopes and their
foundations.  Identify the presence of any weak zones, such as seams or lenses of clay, mylonites, or
potentially liquefiable materials.  Discuss and present results of the field and laboratory testing programs,
and justify selected design strengths.

C.I.2.5.5.2  Design Criteria and Analyses

Describe the design criteria for the stability and design of all safety-related and seismic Category
I slopes.  Present valid static and dynamic analyses to demonstrate the reliable performance of these
slopes throughout the lifetime of the plant.  Describe the methods used for static and dynamic analyses,
and indicate the reasons for selecting them.  Indicate assumptions and design cases analyzed with
computed factors of safety.  Present the results of stability analyses in tables identifying design cases
analyzed, strength assumptions for materials, forces acting on the slope and pore pressures acting within
the slope, and the type of failure surface.  ForShow assumed failure surfaces, show them graphically on
cross-sections, and appropriately identify them in both the tables and sections.  In addition, describe
adverse conditions such as high water levels attributable to the PMF, sudden drawdown, or steady
seepage at various levels.  Explain and justify computer analyses, and provide an abstract of computer
programs used.

Where liquefaction is possible, present the results of the analysis of major dam foundation slopes
and embankments by state-of-the-art finite element or finite-differencefinite difference methods of
analysis.  Where there are liquefiable soils, indicate whether the analysis considered changes in pore
pressure attributable to cyclic loading were considered in the analysis to assess assessing the potential for
liquefaction, as well as the effect of pore pressure increase on the stress-strain characteristic of the soil
and the post-earthquake stability of the slopes.
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C.I.2.5.5.3   Logs of Borings

Present the logs of borings, test pits, and trenches that were completed for the evaluation of
slopes, foundations, and borrow materials to be used for slopes.  Logs should indicate elevations, depths,
soil and rock classification information, groundwaterground water levels, exploration and sampling
method, recovery, rock quality designation (RQD), and blow counts from standard penetration tests. 
Discuss drilling and sampling procedures, and indicate on the logs where samples were taken on the logs.
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C.I.2.5.5.4  Compacted Fill

Provide a description of the excavation, backfill, and borrow material planned for any dams,
dikes, and embankment slopes.  Describe planned construction procedures and control of earthworks. 
This information should be similar to that outlined in Section 2.5.4.5 of this guide.  Discuss the quality
control techniques and documentation during and followingafter construction, and reference the
applicable quality assuranceQA sections of the FSAR.
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Chapter 3
C.I.3  Design of Structures, Systems, Components, and Equipment

Chapter 3 of the FSAR should identify, describe, and discuss the principal architectural and
engineering design of SSCs and equipment that are important to safety.

C.I.3.1   Conformance with NRC General Design Criteria

Discuss the extent to which plant structures, systems, and components (SSCs) important to
safety will be designed, fabricated, erected, and tested in accordance with General Design
Criterion (GDC) 1 in Appendix A to 10 CFR Part 50.

Discuss

The applicant should discuss the extent to which plant SSCs important to safety that are outside
the scope of the certified design meet the NRC’s “General Design Criteria for Nuclear Power Plants,” as
specifiedmeet the NRC’s criteria in Appendix A to 10 CFR Part 50.  The ultimate heat sink, intake
structure, and pumps, valves, piping, filtration devices, and instrumentation associated with site cooling
water systems and makeup water sources are typically outside the scope of the certified design.  These
features should be addressedFor each applicable criterion, the applicant should provide a summary
showing how the principal design features meet the GDC and should identify and justify any exceptions
to the GDC.  The discussion of each criterion should identify the sections of the FSAR that present more
detailed information to demonstrate compliance with or exceptions to the GDC.  The applicant should
address these features with respect to GDC 2, 4, 5, 44, 45, and 46.

3.2  the following criteria:

• GDC 2
• GDC 4
• GDC 5 
• GDC 44
• GDC 45
• GDC 46

For each applicable criterion, provide a summary to show how the principal design features meet
the GDC.  Identify and justify any exceptions to the GDC.  In the discussion of each criterion, identify
the sections of the FSAR where more detailed information is present to demonstrate compliance with or
exceptions to the GDCs.

C.I.3.2  Classification of Structures, Systems, and Components

C.I.3.2.1  Seismic Classification

Identify those SSCs important to safety that are outside the scope of the referenced certified
design and that are designed to withstand the effects of earthquakes without loss of capability to perform
their safety functions.  PThe applicant should designate plant features that are outside the scope of the
referenced certified design and that are designed to remain functional in the event of a safe shutdown
earthquake (an SSE,  (see Section 2.5 of this guide) or surface deformation should be designated as
seismic Category I.  The applicant should identify portions of SSCs outside the scope of the referenced
certified design for which continued functioning isthat are not required to continue functioning, but
whose failure could reduce the functioning of any seismic Category I plant feature to an unacceptable
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safety level or could result in incapacitating injury to control room occupants, should also be identified
and.  The designed and constructed soconstruction of these SSCs should ensure that the SSE would not
cause such failure.

The ultimate heat sinkUHS; intake structure; and pumps, valves, piping, filtration devices, and
instrumentation associated with site cooling water and makeup water sources are typically important to
safety and outside the scope of the referenced certified design.  TheThis section should address the
seismic classification of these SSCs should be addressed.  Guidance regarding seismic classification is
provided in Regulatory Guide 1.29, “Seismic Design Classification,” Regulatory Guide 1.143, “Design
Guidance for Radioactive Waste Management Systems, Structures, and Components Installed in Light-Water-
Cooled Nuclear Power Plants,” and Regulatory Guide 1.151, “Instrument Sensing Lines.”appears in RG 1.29, 
RG 1.143 and RG 1.151.

List or otherwise clearly identify all SSCs or portions thereof that are outside the scope of the
referenced certified design thatand are intended to be designed for an operating basis earthquake (OBE).
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C.I.3.2.2  System Quality Group Classification

Identify those fluid systems or portions thereof that are important to safety and outside the scope
of the referenced certified design, as well as the applicable industry codes and standards for each
pressure-retaining component.  The pumps, valves, piping, filtration devices, and instrumentation
associated with site cooling water and makeup water systems are typically important to safety and
outside the scope of the referenced certified design.  TheThis section should address the quality group
classification of these SSCs should be addressed.  Guidance regarding system quality group classification
is provided in Regulatory Guide 1.26, “Quality Group Classifications and Standards for Water-, Steam-,
and Radioactive-Waste-Containing Components of Nuclear Power Plants,” Regulatory Guide 1.143, and
Regulatory Guide 1.151.

3.3  appears in RGs 1.26, 1.143, and 1.151.

C.I.3.3  Wind and Tornado Loadings

C.I.3.3.1  Wind Loadings

DProvide the following to define the design-basis wind loadings for SSCs important to safety
that are outside the scope of the referenced certified design:

• Present the design wind velocity and its recurrence interval, the importance factor, and the
exposure category.

• Describedescription of the methods used to transform the wind velocity into an effective pressure
applied to surfaces of structures, and presentpresentation of the results in tabular form for plant
SSCs.  Provide, and current references for the basis, including the assumptions.

PresentProvide information showing that the failure of all non-DCthe facility structures or
components not included in the scope of the referenced certified design and not designed for wind loads
will not affect the ability of other structures to perform their intended safety functions.

C.I.3.3.2  Tornado Loadings

Define the design-basis tornado loadings for SSCs important to safety that are outside the scope
of the referenced certified design: in the following manner.

(1) Present• Provide the design parameters applicable to the design-basis tornado, including
the maximum tornado velocity, the pressure differential and its associated time
interval, and the spectrum and pertinent characteristics of tornado-generated
missiles.  MThis section may reference material covered in Sections 2.3 and
3.5.1 of the FSAR may be incorporated by reference.

(2)

• Describe the methods used to transform the tornado loadings into effective loads on structures:

(a) Discuss the methods used to transform the tornado wind into an effective pressure on
exposed surfaces of structures, including consideration of geometrical configuration and
physical characteristics of the structures and the distribution of wind pressure on the
structures.
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(b) If the design calls for venting of a structure is used, describe the methods employed to
transform the tornado-generated differential pressure into an effective reduced pressure.

(c) Describe the methods used to transform the tornado-generated missile loadings, which
are considered impactive dynamic loads, into effective loads.  MThis section may
reference material included in Section 3.5.3 of the FSAR may be incorporated by
reference.

(d) Identify the various combinations of the above individual loadings that will produce the
most adverse total tornado effect on structures.

PresentProvide information showing that the failure of all non-DCthe facility structures or
components not included in the scope of the referenced certified design and not designed for tornado
loads will not affect the ability of other structures to perform their intended safety functions.

C.I.3.4  Water -Level (Flood) Design

C.I.3.4.1  Internal Flood Protection

Describe the internal flood protection measures for thoseall SSCs outside the scope of the
referenced certified design whose failure could prevent safe shutdown of  the plant or result in the
uncontrolled release of significant radioactivity.  The ultimate heat sink; intake structure; and pumps,
valves, piping, filtration devices, and instrumentation associated with site cooling water and makeup
water sources are typically important to safety and

• Identify and evaluate the SSCs outside the scope of the referenced certified design:

(1) Identify the safety- and non-safety-related that are safety related and need to be protected against
internal floods and flood conditions.

• Identify the location of safety-related SSCs outside the scope of the referenced certified design
that should be protected against external flooding resulting from natural phenomena, and internal
flooding resulting from failures of non-seismic tanks, pressure vessels, and piping.  Guidance is
provided in Regulatory Guide 1.59, “Design-Basis Floods for Nuclear Power Plants,” and
Regulatory Guide 1.102, “Flood Protection for Nuclear Power Plants.”

(2) For structuresin relation to the internal flood levels in various areas that house safety-related
SSCs.

• Identify and evaluate SSCs, if any, outside the scope of the referenced certified design that house
safety-related systems or equipment, describe their capabilities to withstand flood conditions. 
Show the relationship between structure elevation and flood elevation, including waves and wind
effects as defined in Section 2.4 of the FSAR and exterior access openings and penetrations that
are below the design flood levels.

(3) may be potential sources of internal flooding (e.g. pipe breaks and cracks, tank and vessel
failures, backflow through drains.)

• If flood protection is required, discuss the meansadequacy of providing flood protection (e.g.,
external barriers,techniques such as enclosures, pumping systems, stoplogsdrains, internal curbs,
and watertight doors and penetrations, drainage systems) for equipment that may be vulnerable
because of its location and the protection provided to cope with potential in-leakage from such
phenomena as cracks in structure walls, leaking water stops, and effects of wind wave action
(including spray).  Identify (on plantused to prevent flooding of safety-related systems or
components.  Identify the above mentioned techniques by using plant arrangements, layout
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drawings or any other acceptable method.

• Discuss the measures taken to assess the potential flooding of SSCs important to safety due to the
operation of the fire protection systems and the postulated failure of piping in accordance with
Section 3.6.2.  Postulated failures of non-seismic and non-tornado protected piping, tanks, and
vessels should be assessed.  For the purposes of the flood analysis, the assumption can be made,
for each analyzed area, the rupture of the single, worst-case pipe (or non-seismic tank/vessel). 
For moderate energy piping that is not seismically supported should be considered for full
circumferential ruptures, not just cracks.  

Ways to mitigate the consequences of potential internal flooding to safety-related systems, such
as drains and sump pumps should be considered in this assessment.  Take into consideration if
the postulated break occurs in a non-seismically supported system, then only seismically-
qualified systems should be assumed available to mitigate the effects of the analyzed break (a
seismic event may have caused the initial break.)

• Discuss the risk assessment for external and internal flooding to identify potentially significant
vulnerabilities to flooding.  Include an analysis of flooding during shutdown conditions. 
Determine if flooding consequences that result from failures of liquid carrying systems in the
proximity of essential equipment does not preclude the required functions of safety systems with
a failure mode and effects analysis.

• Determine, if any, safety-related equipment or components outside the scope of the referenced
certified design (on plant arrangement and layout drawings) are located within individual
compartments or cubicles that house safety-related equipment and actwhich may function as
positive barriers against possible flooding.

Present information showing that the failure of any facility liquid storage structures (e.g., potable
water storage tanks, fuel oil tanks, or cooling tower basins) outside the scope of the certified design that
are not designed to withstand safe shutdown earthquake and tornado loads will not cause flooding of a
magnitude that could affect the ability of other facility structures, systems or components to perform their
intended safety functions.

Describe anypotential means of flooding, and if barriers or other means of physical separation
are used between redundant safety-related trains.  Evaluate the adequacy of such barriers.  Identify
potential flow paths from connected nonsafety-related areas to rooms that contain safety-related SSCs.

• Describe the flood protection of any safety-related structure dependent on a permanent
dewatering system outside the scope of the referenced certified design necessary to protect SSCs
important to safety from the effects of ground water:

(1)

(a) Provide a summary description of the dewatering system.  Describe, including all major
subsystems, such as the active discharge subsystem and the passive collection and
drainage subsystem.

(2) .  The dewatering systems should be designed as a safety-related system and meet the single
failure criterion requirements. 

(b) Describe the design bases for the functional performance requirements for each
subsystem, along with the bases for selecting the system operating parameters.

(3) Provide a safety evaluation demonstrating how

(c) Demonstrate the system satisfies the design bases, the  system’s capability to withstand
design--basis events, and its capability to perform its  safety function assuming a single
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active failure with the loss of offsite powerLOOP.  Evaluate the protection against single
failure in terms of piping arrangement and layout, selection of valve types and locations,
redundancy of various system components, redundancy of power supplies, redundant
sources of actuation signals, and redundancy of  instrumentation.  Demonstrate that the
dewatering system is protected from the effects of pipe breaks and missiles.

(4)

(d) Describe the testing and inspection to be performed to verify that the system has the
 required capability and reliability, as well as the instrumentation and controls necessary
for  proper operation of the system.

C.I.3.4.2  Analysis Procedures

Describe the methods and procedures by whichthe analysis uses to apply the static and dynamic
effects of the design-basis flood or groundwaterground water conditions identified in Section 2.4 of the
FSAR that are applied to Seismic Category I structures outside the scope of the referenced certified
design that are identified as providing protection against external flooding.  For each seismic Category I
structure that may be affected, summarize the design-basis static and dynamic loadings, including
consideration of and consider hydrostatic loadings, equivalent hydrostatic dynamically induced loadings,
coincident wind loadings, and the static and dynamic effects on foundation properties (see Section 2.5 of
the FSAR).

The applicant should describe any physical models used to predict prototype performance of
hydraulic structures and systems.  RG 1.125 provides guidance.

C.I.3.5  Missile Protection

C.I.3.5.1  Missile Selection and Description

C.I.3.5.1.1  Internally Generated Missiles (Outside Containment)

Identify the SSCs outside the scope of the referenced certified design that are to be protected
against damage from internally generated missiles.  These are the SSCs that are necessary to perform
functions required to attain and maintain a safe -shutdown condition or to mitigate the consequences of
an accident.  Regulatory GuideRG 1.117, “Tornado Design Classification,” provides guidance on the
SSCs that should be protected.  MThe applicant should consider missiles associated with overspeed
failures of rotating components (e.g., motor-driven pumps and fans), failures of high-pressure system
components, and gravitational missiles (e.g., falling objects resulting from a non-seismically designed
SSC during a seismic event) should be considered.  The design bases should consider the design features
provided for either continued safe operation or shutdown during all operating conditions, operational
transients, and postulated accident conditions.

Provide the following information for those SSCs outside containment that require protection
from internally generated missiles:

(1) locations of the SSCs

(2) applicable seismic category and quality group classifications (may be referenced from FSAR
Section 3.2)



RG 1.206, Page C.III.1-69

(3) chapters of the FSAR in which descriptions ofthat describe the items may be found, including
applicable drawings or piping and instrumentationP&ID diagrams

(4) missiles to be protected against, their sources, and the bases for their selection for analysis

(5) missile protection provided

Evaluate the ability of the SSCs to withstand the effects of selected internally generated missiles. 
TExamples of missiles to be considered are noted above.  For protections against low trajectory turbine
missiles, the protection provided should meet the guidance of Regulatory Position 3 of Regulatory Guide
1.115, “Protection Against Low-Trajectory Turbine Missiles.”

3.5.1.2  RG 1.115. 

C.I.3.5.1.2  Internally Generated Missiles (Inside Containment)

COL applicants that reference a certified design do not need to include additional information.

C.I.3.5.1.3  Turbine Missiles

Submit a plant-specific turbine system maintenance program.  The program should discuss
inspection, repair/replacement, and monitoring of turbine components.  Also, see(See Section 10.2.3,
Turbine Rotor Integrity, of this guide.)

Submit the results of the plant-specific probability calculations of turbine missile generation.

Identify whether the placement of SSCs important to safety that are outside the scope of the
referenced certified design is favorable or unfavorable relative to the orientation of the turbine.  Describe
the capability of any missile protection provided to protect SSCs outside the scope of the referenced
certified design.

If the information for the turbine maintenance program and the turbine missile generation
probability calculations is unavailable at the time of the COL application, the applicant may submit a
general description with applicable standards may be submitted.

C.I.3.5.1.4   Missiles Generated by Tornadoes and Extreme Winds

Show that the DC missile parameters defined in the referenced certified design for missile
elevation, trajectory, and speed bound the parameters for similar missiles that could credibly be
generated considering the site topography and meteorology.  For example, parking areas located above
plant grade may credibly become the origin of automobile missiles with higher elevations and different
trajectories than the equivalent DC missiles, and defined in the referenced certified design.  In addition,
sites with extreme winds may produce missiles with greater speeds than the DC missiles.  If the DC
missile site parametersmissiles defined in the referenced certified design.  If the site missile parameters
defined in the referenced certified design do not bound the proposed site’s missile characteristics,
demonstrate by some other means (e.g., re-analyzing or redesigning the proposed facility) that the
proposed facility is adequately protected against missiles at the proposed site.
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C.I.3.5.1.5   Site Proximity Missiles (Except Aircraft)

Identify all missile sources resulting from accidental explosions in the vicinity of the site based
on the nature and extent of nearby industrial, transportation, and military facilities (other than aircraft)
identified in Sections 2.2.1–21 through 2.2.3 of the FSAR.  TheThis section should consider the
following missile sources should be considered with respect to the site:

(1) train explosions (including rocket effects)
(2) truck explosions
(3) ship or barge explosions
(4) industrial facilities (where different types of materials are processed, stored, used, or transported)
(5) pipeline explosions
(6) military facilities

Identify the SSCs listed in Section 3.5.2 of the FSAR that have the potential for unacceptable
missile damage, and estimate the total probability of the missiles striking a vulnerable critical area of the
plant.  If the total probability is greater than an order-of-magnitude of 10–-7 per year and the site
proximity missiles are not bounded by the equivalent DCsite missile site parameters defined in the
referenced certified design, demonstrate by some other means (e.g., re-analyzing or redesigning the
proposed facility) that the proposed facility is acceptable at the proposed site.  Provide and justify
the missiles selected as the design-basis impact event, including missile size, shape, weight, energy,
material properties, and trajectory.

C.I.3.5.1.6  Aircraft Hazards

Provide an aircraft hazard analysis for each of the following:

(1) Federal airways, holding patterns, or approach patterns within 3.22 kilometerskm (2 miles) of the
nuclear facility

(2) all airports located within 8.05 kilometerskm (5 statute miles) of the site

(3) airports with projected operations greater than 193d2 (500d2) movements per year located within
16.10 kilometerskm (10 statute miles) of the site and greater than 386d2 (1000d2) outside
16.10 kilometers10 km (10  statute miles), where d is the distance in kilometerskm (statute miles)
from the site

(4) military installations or any airspace usage that might present a hazard to the site [(for some uses,
such as practice bombing ranges, it may be necessary to evaluate uses as far as 32.19
kilometers km (20 statute miles) from the site])

Hazards to the plant may be divided into accidents resulting in structural damage and accidents
involving fire.  These analyses should be based on the projected traffic for the facilities, the aircraft
accident statistics provided in Section 2.2 of the FSAR, and the critical areas described in Section 3.5.2
of the FSAR.

The aircraft hazard analysis should provide an estimate of the total aircraft hazard probability per
year.  If aircraft accidents that could lead to radiological consequences in excess of the exposure
guidelines of 10 CFR 50.34(a)(1) and 10 CFR 52.79 have a probability of occurrence of an order of
magnitude of 10–7 per year, demonstrate by some other means (e.g., re-analyzing or redesigning the
proposed facility) that the proposed facility is acceptable at the proposed site.  Provide and justify the
aircraft selected as the design-basis impact event, including its dimensions, mass (including variations
along the length of the aircraft), energy, velocity, trajectory, and energy density.  RFSAR Section 3.5.3
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should provide resultant loading curves on structures.

The applicant should be presented in Section 3.5.3 of the FSAR.

Aexplicitly justify all parameters used in these analyses should be explicitly justified.  Wherever
a parameter has a range of values is obtained for a given parameter, it, the applicant should be plainly
indicated and use the most conservative value used.  JThe applicant should clearly state a justification for
all assumptions should also be clearly stated.

C.I.3.5.2  Structures, Systems, and Components To Be Protected from Externally Generated Missiles

Identify any SSCs outside the scope of the DCreferenced certified design that should be
protected from externally generated missiles.  These are the SSCs that are necessary for safe shutdown of
the reactor facility and those whose failure could result in a significant release of radioactivity. 
Structures (or areas of structures), systems (or portions of systems), and components should be
protectedhave protection from externally generated missiles if such a missile could prevent the intended
safety function, or if as a result of.  If a missile impact on a non-safety-related SSCnon-safety related
system, its failure could degrade the intended safety function of a safety-related SSC.  Anysystem, the
system is classified under the RTNSS.  The SSC under this category needs adequate separation from
safety-related SSCs that any failure of a non-safety-relatednon-safety-related SSC that could result in
external missile generation should not prevent a safety--related SSC from performing its intended
functions.  Guidance on the SSCs that should be protected against externally generated missiles is
providedappears in Regulatory Position 2 of Regulatory GuideRG 1.13, “Spent Fuel Storage Facility
Design Basis”; Regulatory Positions 2 and 3 of Regulatory GuideRG 1.27, “Ultimate Heat Sink for
Nuclear Power Plants”; Regulatory Position C.1 of Regulatory GuideRG 1.115, “Protection Against Low
Trajectory Turbine Missiles”; and Regulatory Positions 1–31 through 3 and the appendix to Regulatory
GuideRG 1.117, “Tornado Design Classification.”

C.I.3.5.3  Barrier Design Procedures

For each SSC that needs to be re-analyzed for a tornado, extreme wind, or site proximity missile
impact or for aircraft impact, provide the following information concerning the ability of each structure
or barrier to resist the missile hazards previously described:

(1) methods used to predict local damage in the impact area, including estimation of the depth of
penetration

(2) methods used to estimate barrier thickness required to prevent perforation

(3) methods used to predict concrete barrier potential for generating secondary missiles by spalling
and scabbing effects

(4) methods used to predict the overall response of the barrier and portions thereof to missile impact,
including assumptions on acceptable ductility ratios and estimates of forces, moments, and shears
induced in the barrier by the impact force of the missile

C.I.3.6  Protection Aagainst Dynamic Effects Associated with Postulated Rupture of Piping

3.6.1  

If not covered by the reference certified design, the applicant should describe design bases and
design measures used to ensure that the containment vessel and all essential equipment outside the
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containment, including components of the RCPB, have been adequately protected against the effects
of blowdown jet and reactive forces and pipe whip resulting from postulated rupture of piping located
outside of containment.

C.I.3.6.1 Plant Design for Protection Aagainst Postulated Piping Failures in Fluid Systems Outside
of Containment

If not covered in thethe referenced certified design has not covered them, describe the design
bases and design measures used to ensure thatadequate protection of the containment vessel and all
essential equipment inside or outside the containment, including components of the reactor coolant
pressure boundaryRCPB, have been adequately protected against the spacial and environmental effects of
blowdown jet and reactive forces and pipe whip resulting from postulated rupture of piping located either
inside or outside of containment.

C.I.3.6.2  Determination of Rupture Locations and Dynamic Effects Associated with the
Postulated Rupture of Pipingof Piping

For site-specific design features, not included in the referenced certified design, describe the
criteria for determining the location and configuration of postulated breaks and cracks in high- and
moderate-energy piping inside and outside of containment; the methods used to define the jet thrust
reaction at the break or crack location and the jet impingement loading on adjacent safety-related SSCs;
and the design criteria for pipe whip restraints, jet impingement barriers and shield, and guard pipes.

ProvideDiscuss the following information concerning the final pipe break hazard analysis results:

(1) • Discuss the implementation of criteria for defining pipe break and crack locations and
configurations.  Provide the resulting number and location of design-basis breaks and
cracks.  Also provide the postulated rupture orientation, such as circumferential and/or
longitudinal break, for each postulated design-basis break location.

(2)

• Discuss the implementation of the design criteria relating tofor protective assemblies or guard
pipes including their final design and arrangement of the access openings that are used to
examine all process pipe welds within such protective assemblies to meet the requirements of the
plant inservice inspectionISI program.

(3)

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

(4)
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• Discuss the implementation of the dynamic analysis methods used to verify the integrity and
operability of the impacted SSCs that demonstrate the design adequacy of these SSCs to ensure
that their design-intended functions willis not be impaired to an unacceptable level of integrity or
operability as a result of pipe whip loading or jet impingement loading.

(5)

• Discuss the implementation of criteria dealing with special features such as an augmented
inservice inspectionISI program or the use of special protective devices such as pipe whip
restraints, including diagrams showing their final configurations, locations, and orientations in
relation to break locations in each piping system.

C.I.3.6.3  Leak-Before-Break Evaluation Procedures

Submit the results of the following verifications:

(1) • The material properties of plant-specific piping and weld satisfy the bounding leak-
before-break (LBB) analyses.

(2)

• The LBB analyses bound the results of the actual, plant-specific piping stress analyses based on
the as-built piping layout are bounded by the LBB analyses.

(3)

• The capability of the plant-specific leakage detection system satisfies the leakage detection
capability assumed in the bounding LBB analyses.

(4) All

• The bounding LBB analyses address all plant-specific and generic degradation mechanisms in
the piping systems are addressed in the bounding LBB analyses.

Submit an inspection strategy to minimize potential degradation mechanisms for piping systems.

3.7  Seismic Design

3.7.1  .
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C.I.3.7  Seismic Design

C.I.3.7.1  Seismic Design Parameters

Discuss the seismic design parameters (design ground motion, percentage of critical damping
values, supporting media for Sseismic Category I structures) that are used as input parameters to the
seismic analysis of Sseismic Category I SSCs for the OBE and SSE.

C.I.3.7.1.1   Design Ground Motion

Specify the earthquake ground motion (ground motion response spectraGMRS and/or ground
motion time histories) exerted on the structure or the soil-structure interaction (SSI) system based on
seismicity and geologic conditions at the site, expressed such that it can be applied to dynamic analysis
of Sseismic Category I SSCs.  The earthquake ground motion should consider the three components of
design ground motions, two horizontal and one vertical, for the OBE and SSE.  For the SSI system, this
ground motion should be consistent with the free-field ground motion at the site.

C.I.3.7.1.1.1  Design Ground Motion Response Spectra

Provide design ground motion response spectraGMRS for the OBE and SSE, which are
consistent with those defined based on the guidelines in Section C.I.2.5 of this guide.  In general, these
response spectra are developed for 5-percent damping.  If the ground response spectra are different from
the generic ground response spectra, such as the response criteria provided in Regulatory GuideRG 1.60,
“Design Response Spectra for Seismic Design of Nuclear Power Plants,” provide the procedures to
calculate the response spectra for each damping ratio to be used in the design of seismic Category I SSCs
and the procedures for the development of target power spectral density (PSD).  Provide bases to justify
that the response spectra are to be applied either at the finished grade in the free field or at the various
foundation locations of Sseismic Category I structures.

To vVerify the adequacy of the site-specific design, provide by providing the following
information for comparison.:

(1) • Provide the site-specific free-field outcrop response spectrum for 5%5-percent
equipment damping representing the appropriate seismic hazard for the site.  Provide the
site-specific spectrum at the same elevation level as that specified for the generic design. 
If the generic design spectrum is specified at the free-ground surface, provide the site-
specific spectrum at the free-ground surface of the site soil column.  If the generic design
is based on a spectrum defined at the plant foundation level (bottom of the base slab),
provide the site-specific response spectrum as an outcrop spectrum at the plant
foundation level.

(2)

• Provide site response calculations that indicate the strain-iterated shear wave velocity profiles
defined at the best estimate (BE), upper-bound (UB), and lower-bound (LB) levels.

(3)

• Provide the geotechnical and geological information available for the site that indicates the
variability in site soil properties across the footprint , as well as the depth below the base slab of
the facility, that could impact the building seismic response or long-term structural behavior of
the facility.
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C.I.3.7.1.1.2  Design Ground Motion Time History

Provide a description Describe the selection or development of how the earthquake ground
motion time history (actual or synthetic) is selected or developed.  For the time history analyses, provide
the response spectra derived from actual or synthetic earthquake time-motion records.  For each of the
damping values to be used in the design of SSCs, submit a comparison of the response spectra obtained
in the free field at the finished grade level and the foundation level (obtained from an appropriate time
history at the base of the soil-structure interactionSSI system) with the design response spectra. 
Alternatively, if the design response spectra for the OBE and SSE  are applied at the foundation levels of
Sseismic Category I structures in the free field, provide a comparison of the free-field response spectra at
the foundation level (derived from an actual or synthetic time history) with the design response spectra
for each of the damping values to be used in the design.  If the synthetic time history (three components)
is to be used in the seismic analysis, demonstrate that (1) the cross-correlation coefficients between the
three components of the design ground motion time histories are within the criteria of SRP Chapter 3.7.1
or equivalent, and (2) the PSD calculated from these three components envelops the target PSD
developed based on the guidance in Section C.I.3.7.1.1.1 of the FSARthis guide.  AlsoIn addition,
identify the period intervals at which the analysis calculated the spectra values were calculated.

C.I.3.7.1.2  Percentage of Critical Damping Values

COL applicants that reference a certified design do not need to include additional information.

C.I.3.7.1.3  Supporting Media for Seismic Category I Structures

Text Moved Here: 1
For each Sseismic Category I structure, provide a description ofdescribe the supporting media,

including foundation embedment depth, depth of soil over bedrock, soil layering characteristics,
dimensions of the structural foundation, total structural height, and soil properties of each soil layer, such
as shear wave velocity, shear modulus, soil material damping, and density.  Use this information to
evaluate the suitability of using either a finite element or lumped soil-spring approach for modeling soil
foundation in the soil-structure interactionSSI analysis.
End Of Moved Text

C.I.3.7.2  Seismic System Analysis

Discuss the seismic system analyses applicable to seismic Category I SSCs.

C.I.3.7.2.1  Seismic Analysis Methods

COL applicants that reference a certified design do not need to include additional information.

C.I.3.7.12.32  Supporting Media for Seismic Category I Structures

Text Was Moved From Here: 1

3.7.2  Seismic System Analysis
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Discuss theNatural Frequencies and Responses

When modal time history analyses and/or response spectrum analyses are performed, provide the
modal properties (natural frequencies, participation factors, mode shapes, modal masses, and percentage
of cumulative mass).  For all seismic system analyses applicable to Seismicperformed (modal time
history analyses and response spectrum analyses), provide seismic responses (maximum absolute nodal
accelerations, maximum displacement relative to the top of foundation mat, maximum member forces
and moments) for seismic Category I structures, systems, and components (SSCs).

3.7.2.1  Seismic Analysis Methods.  Also, provide the in-structure response spectra at major seismic
Category I equipment elevations and points of support, generated from the system dynamic response
analyses.

C.I.3.7.2.3  Procedures Used for Analytical Modeling

COL applicants that reference a certified design do not need to include additional information.

3.7.2.2  Natural Frequencies and Responses

When modal time history analyses and/or response spectrum analyses are performed,
provide the modal properties (natural frequencies, participation factors, mode shapes, modal
masses, and percentage of cumulative mass).  For all seismic system analyses performed (modal
time history analyses and response spectrum analyses), provide seismic responses (maximum
absolute nodal accelerations, maximum displacement relative to the top of foundation mat,
maximum member forces and moments) for major Seismic Category I structures.  Also, provide
the in-structure response spectra at major Seismic Category I equipment elevations and points of
support, generated from the system dynamic response analyses.

3.7.2.3  Procedures Used for Analytical Modeling

COL applicants that reference a certified design do not need to include additional
information.

3.7.2.4  C.I.3.7.2.4  Soil/Structure Interaction (SSI)

As applicable, provide definition and location of the control motion and modeling methods of
SSI analysis used in the seismic system analysis and their bases.  Include information on (1) extent of
embedment, (2) depth of soil over bedrock, (3) layering of soil strata, and (4) strain-dependent shear
modulus (reduction curves and hysteretic damping ratio relations) appropriate for each layer of the site
soil column.  If applicable, specify the procedures by whichfor incorporating strain-dependent soil
properties (e.g., hysteretic damping, shear modulus, and pore pressure), and layering, were incorporated
into the site response analyses used to generate free -field ground motions and show how these soil
properties are used whenin considering the variation of soil properties are incorporated into the SSI
analysis.  Show how the upper- and lower -bound iterated soil properties used in the SSI analyses are
consistent with those generated from the free-field analyses.  (Iif necessary, reference material
providedthe information in FSAR Section 3.7.1.3 of the FSAR).)  Specify the type of soil foundation
model (e.g., lumped soil -spring model, or finite element model, etc.).  If using the finite element model is
used, specify the criteria for determining the location of the bottom and side boundaries of the analysis
model as applicable.  Specify procedures used to account for effects of adjacent structures (through soil
structure-to-structure interaction), if any, on structural response in the SSI analysis.
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If it is necessary to apply a forcing function at the boundaries of the soil foundation model to
simulate earthquake motion for performing a dynamic analysis for the soil-structure system, discuss the
theories and procedures used to generate the forcing function system such that response motion of the
soil media in the free field at the site is identical to the design ground motion, and these boundary effects
do not influence the SSI analyses.  Describe the procedures by which the analysis incorporates
strain-dependent soil properties, embedded effects, layering, and variation of soil properties  are
incorporated into the analysis.  If using lumped spring-dashpot methods are used, provide theories and
methods for calculating the soil springs, and discuss the suitability of such methods for the particular site
conditions and the parameters used in the SSI analyses.

Describe the procedures by which the site-specific strain-dependent soil properties, embedded
effects, layering, and variation of soil properties are incorporated into the analysis.  If lumped spring-
dashspot methods are used, provide theories and methods for calculating the soil springs, and discuss the
suitability of such methods for the particular site conditions and the parameters used in the SSI.   Also,
show how the analysis accounts for the frequency-dependent soil properties of the lumped spring-dashpot
models for different modes of response are properly accounted for.

Provide discussion ofDiscuss any other methods used for SSI analysis or the basis for not using
SSI analysis.

C.I.3.7.2.5  Development of Floor Response Spectra

Describe the procedures, basis, and justification for developing floor response spectra
considering the three components of earthquake motion, two horizontal and one vertical, as specified in
Regulatory Guide 1.122, “Development of Floor Design Response Spectra Seismic Design of Floor-
Supported Equipment or Components.”

RG 1.122.  If a single artificial time history analysis method is used to develop floor response
spectra, demonstrate that (1) provisions of Regulatory GuideRG 1.122, including peak broadening
requirements, apply, (2) response response spectra of the artificial time history to be employed in the free
field envelops the free-field design response spectra for all damping values actually used in the response
spectra, and (3) the PSD generated from the time history envelops the target power spectral densityPSD. 
If multiple time histories are applied to generate floor response spectra, provide the basis for the methods
used to account for uncertainties in parameters.  If a modal response spectrum analysis method is used to
develop floor response spectra, provide the basis for its conservatism and equivalence to a time history
method.

C.I.3.7.2.6  Three Components of Earthquake Motion

COL applicants that reference a certified design do not need to include additional information.

C.I.3.7.2.7  Combination of Modal Responses

COL applicants that reference a certified design do not need to include additional information.
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C.I.3.7.2.8  Interaction of Nonseismic Category I Structures with Seismic Category I Structures

Text Moved Here: 2
Provide a description of the location of all plant structures (Sseismic Category I, Sseismic

Category II, and non-seismic structures), including the distance between structures and the height of each
structure.  Provide the design criteria used to account for seismic motion of non-seismic Category I
(Sseismic Category II and non-seismic) structures, or portions thereof, in the seismic design of Sseismic
Category I structures or parts thereof.  Describe the seismic design of non-seismic Category I structures
whose continued function is not required, but whose failure could adversely impact the safety function of
SSCs or result in incapacitating injury to control room occupants.  Describe design criteria that will be
applied to ensure protection of Sseismic Category I structures from structural failure of non-Category  I
structures as a result of seismic effects.
End Of Moved Text

Seismic Category II applies to plant SSCs that perform no safety-related function and the
continued function of which is not required.  However, the design of these SSCs should ensure that the
SSE does not cause unacceptable failure of or interaction with seismic Category I items.

C.I.3.7.2.9  Effects of Parameter Variations on Floor Response Spectra

Describe the procedures to be used to consider effects of expected variations of structural
properties, damping values, soil properties, and uncertainties attributable to modeling of soil structure
systems on floor response spectra and time histories.

C.I.3.7.2.10  Use of Constant Vertical Static Factors

COL applicants that reference a certified design do not need to include additional information.

3.7.2.7  Combination of Modal ResponsesC.I.3.7.2.11  Method Used To Account for Torsional Effects

COL applicants that reference a certified design do not need to include additional information.

C.I.3.7.2.12  Comparison of Responses

Where both response spectrum analysis and time history analysis methods are applied, provide
the responses obtained from both methods at selected points in seismic Category I structures, together
with a discussion comparing the responses.

C.I.3.7.2.13  Methods for Seismic Analysis of Dams

Text Moved Here: 3
Provide a comprehensive description of analytical methods and procedures that will be used for

seismic system analysis of Sseismic Category I dams, including assumptions made, boundary conditions
used, and procedures by which the analysis incorporate strain-dependent soil properties are incorporated
into the analysis.
End Of Moved Text
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C.I.3.7.2.14  Determination of Dynamic Stability of Seismic Category I Structures

Describe the dynamic methods and procedures used to determine dynamic stability (overturning,
sliding, and floatation) of seismic Category I structures.

C.I.3.7.2.15  Analysis Procedure for Damping

COL applicants that reference a certified design do not need to include additional information.

3.7.2.8  Interaction of Non-Seismic Category I Structures with Seismic Category I Structures

Text Was Moved From Here: 2

3.7.2.9  Effects of Parameter Variations on Floor Response Spectra

Describe the procedures that will be used to consider effects of expected variations of
structural properties, damping values, soil properties, and uncertainties attributable to modeling
of soil structure systems on floor response spectra and time histories.

3.7.2.10  Use of Constant Vertical Static FactorsC.I.3.7.3  Seismic Subsystem Analysis

This section of the FSAR covers civil structure-related subsystems such as platforms, trusses,
buried piping, conduits, tunnels, dams, dikes, and aboveground tanks.  Section C.I.3.9.2 of this guide
covers the seismic analysis of mechanical subsystems (such as piping, mechanical components, and
nuclear steam supply systems).

C.I.3.7.3.1  Seismic Analysis Methods

COL applicants that reference a certified design do not need to include additional information.

C.I.3.7.3.2.11   MethodProcedures Used to Account for Torsional EffectsAnalytical Modeling

COL applicants that reference a certified design do not need to include additional information.

3.7.2.12  Comparison of Responses

Where both response spectrum analysis and time history analysis methods are applied, provide
the responses obtained from both methods at selected points in major Seismic Category I structures,
together with a comparative discussion of the responses.

3.7.2.13  Methods for Seismic Analysis of Dams

Text Was Moved From Here: 3

3.7.2.14  Determination of Dynamic Stability of Seismic Category I Structures

Provide a description of the dynamic methods and procedures used to determine dynamic
stability (overturning, sliding, and floatation) of Seismic Category I structures.
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3.7.2.15  
C.I.3.7.3.3  Analysis Procedure for Damping

COL applicants that reference a certified design do not need to include additional information.

3.7.3  Seismic Subsystem Analysis
This section of DG-1145 covers civil structure-related subsystems such as platforms,

trusses, buried piping, conduit, tunnels, dams, dikes, above-ground tanks, etc.  The seismic analysis
of mechanical subsystems (such as piping, mechanical components, NSSS systems, etc.) is covered
in Section 3.9.2 of this guide.

3.7.3.1  Seismic Analysis Methods
COL applicants that reference a certified design do not need to include additional

information.

3.7.3.2  Procedures Used for Analytical Modeling
COL applicants that reference a certified design do not need to include additional

information.

3.7.3.3  Analysis Procedure for Damping
COL applicants that reference a certified design do not need to include additional

information.

3.7.3.4  C.I.3.7.3.4  Three Components of Earthquake Motion

COL applicants that reference a certified design do not need to include additional information.

C.I.3.7.3.5   Combination of Modal Responses

Provide information as requested in Section 3.7.2.7 of this guide, but as it applieds to Sseismic
Category I subsystems.

C.I.3.7.3.6   Use of Constant Vertical Static Factors

COL applicants that reference a certified design do not need to include additional information.

C.I.3.7.3.7   Buried Seismic Category I Piping, Conduits, and Tunnels

Describe seismic criteria and methods for considering effects of earthquakes on buried piping,
conduits, tunnels, and auxiliary systems includingand include compliance characteristics of soil media;
dynamic pressures; seismic wave passage; and settlement attributable to earthquake and differential
movements at support points, penetrations, and entry points into other structures provided with anchors.
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C.I.3.7.3.8   Methods for Seismic Analysis of Category 1I Concrete Dams

Describe the analytical methods and procedures that willto be used for seismic analysis of
Sseismic Category I concrete dams, including assumptions made, models developed, boundary conditions
used, analysis methods used, hydrodynamic effects considered, and procedures by which the analysis
incorporates strain-dependent material properties of foundations are incorporated into the analysis.

C.I.3.7.3.9  Methods for Seismic Analysis of Above-Gground Tanks

Provide seismic criteria and analysis methods that consider hydrodynamic forces, tank flexibility,
soil-structure interactionSSI, and other pertinent parameters for seismic analysis of Sseismic Category I
above-ground tanks.

C.I.3.7.4  Seismic Instrumentation

Update, as necessary, the information provided in the DCreferenced certified design concerning
any proposed changes to the instrumentation system for measuring the effects of an earthquake
(e.g., additional seismic instrument locations).  Describe the implementation program, including
milestones, for the operational seismic monitoring program.

C.I.3.8  Design of Category I Structures

C.I.3.8.1  Concrete Containment

COL applicants that reference a certified design do not need to include additional information.

C.I.3.8.2  Steel Containment

COL applicants that reference a certified design do not need to include additional information.

C.I.3.8.3  Concrete and Steel Internal Structures of Steel or Concrete Containments

COL applicants that reference a certified design do not need to include additional information.

C.I.3.8.4  Other Seismic Category I Structures

Provide descriptive information, including plan and section views, of each structure that is
important to safety structurebut outside the scope of the referenced certified design to define the primary
structural aspects and elements relied uponon for the structure to perform its safety-related function or to
preclude failures that would prevent nearby safety-related SSCs from performing their safety function. 
Describe the relationship between adjacent structures, including any separation or structural ties.  As
applicable, discuss Category I structures, such as pipe and electrical conduit tunnels, waste storage
facilities, stacks, intake structures, pumping stations, water wells, cooling towers, and concrete dams,
embankments, and tunnels that are unique to the plant/site.

3.8.5  Foundationsplant or site.  The applicant should provide information for all seismic Category I
structures not covered by Sections C.I.3.8.1, C.I.3.8.2, C.I.3.8.3, or C.I.3.8.5 of this guide.  The
information provided should be similar to that requested in Section C.I.3.8.1 of this guide. 

C.I.3.8.5  Foundations



9 FSection 4.2 of this guide contains fuel system design information is addressed in Section 4.2 of this guide.
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COL applicants that reference a certified design do not need to include additional information.

C.I.3.9  Mechanical Systems9 and Components

C.I.3.9.1  Special Topics for Mechanical Components

For SSCs other than those evaluated for DCin the referenced certified design, provide
information concerning the design transients and load combinations with appropriate specified design
and service limits for Sseismic Category I components and supports, including both those designated as
ASME Code Class 1, 2, 3, and those that are not covered by the ASME Code.

C.I.3.9.1.1  Design Transients

Provide a complete list of transients used in the design and fatigue analysis of all ASME Code
Class 1, 2 and 3 components and component supports.  Include the number of events for each transient,
as well as the number of load and stress cycles per event and for events in combination.  Provide the
number of transients assumed for the design life of the plant, and describe the environmental conditions
to which equipment important to safety willare expected to be exposed over the life of the plant (e.g.,
coolant water chemistry, effects on fatigue curves).  Classify all transients (or combinations of transients)
with respect to the plant and system operating condition categories identified as “normal,” “upset,”
“emergency,” “faulted,” or “testing.”  Vibratory analysis for flow-induced vibration,FIV acoustic
resonance, and startup testing should be in compliance with Regulatory Guide 1.20, “Comprehensive
Vibration Assessment Program for Reactor Internals During Pre-Operational and Initial Startup Testing.”

3.9.1.2  follow the recommendations of  RG 1.20.

C.I.3.9.1.2  Computer Programs Used in Analyses

Provide a list of computer programs used in dynamic and static analyses to determine the
structural and functional integrity of Sseismic Category I ASME Code and non-Codenon-ASME Code
items, includingand include the following information:

(1) author, source, dated version, and facility

(2) description and the extent and limitations of the code’s applications

(3) demonstration that the computer code’s solutions are substantially similar to those of a series of
test problems and the source of the test problems

C.I.3.9.1.3   Experimental Stress Analysis

If experimental stress analysis methods are used in lieu of analytical methods for Sseismic
Category I ASME Code and non-Codenon-ASME Code items, provide sufficient information to show the
validity of the design.

C.I.3.9.1.4  Considerations for the Evaluation of the Faulted Condition

DIf not covered in the referenced certified design, the applicant should describe the analytical
methods (e.g., elastic or elastic-plastic) used to evaluate stresses for Sseismic Category I ASME Code
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and non-Codenon-ASME Code components and component supports includingsupport a discussion ofnd
discuss their compatibility with the type of dynamic system analysis used.  SThe applicant should show
that the stress-strain relationship and ultimate strength value used in the analysis for each component is
valid.  If the applicant invokes the use of elastic, or elastic-plastic, or limit component analysis
concurrently with elastic or elastic-plastic system analysis is invoked,, it should show that the calculated
component or component support deformations and displacements do not violate the corresponding limits
and assumptions on which the method used for the system analysis is based.  When elastic-plastic stress
or deformation design limits are specified for ASME Code and non-Codenon-ASME Code components
subjected to faulted condition loadings,, the applicant should provide the methods of analysis used to
calculate the stresses and/or deformations resultedresulting from the faulted condition loadings.  DThe
applicant should also describe the procedure for developing the loading function for each component.

C.I.3.9.2  Dynamic Testing and Analysis of Systems, Components, and Equipment

For site-specific design features, not included in the referenced certified design, provide the
criteria, testing procedures, and dynamic analyses employed to ensure the structural and functional
integrity of piping systems, mechanical equipment, reactor internals, and their supports (including
supports for conduit and cable trays, and ventilation ducts) under vibratory loadings, including those
attributable to flow-induced vibrationFIV, acoustic resonance, postulated pipe breaks, and seismic
events.

C.I.3.9.2.1  Piping Vibration, Thermal Expansion, and Dynamic Effects

For piping systems other than those evaluated for DCin the referenced certified design, provide
information concerning the piping vibration, thermal expansion, and dynamic effects testing that willto
be conducted during startup functional testing on ASME Code Class 1, 2, and 3 systems; other
high-energy piping systems inside Sseismic Category I structures; high-energy portions of systems for
which failure could reduce the functioning of any Sseismic Category I plant feature to an unacceptable
level; and Sseismic Category I portions of moderate-energy piping systems located outside containment. 
Show that these tests will demonstrate that the piping systems, restraints, components, and supports have
been designed to (1) withstand the flow-induced dynamic loadings under operational transient and
steady-state conditions anticipated during service, and (2) not restrain normal thermal motion.

Include the following information concerning the piping vibration, thermal expansion, and
dynamic effects testing:

(1) • List the systems that will beare monitored.

(2)

• List the different flow modes of operation and transients such as(e.g., pump trips, valve closures,
etc.,) to which the components will beare subjected during the test.

(3)

• List the selected locations in the piping system at whichwhere visual inspections and
measurements will beare performed during the tests.  For each of these selected locations,
provide the deflection (peak-to-peak) or other appropriate criteria to be used to show that the
stress and fatigue limits are within the design levels.  Provide the rationale and bases for the
acceptance criteria and selection of locations to monitor pipe motions.

(4)

• List the snubbers on systems that experience sufficient thermal movement to measure snubber
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travel from cold to hot position.

(5)

• Describe the thermal motion monitoring program to ensure that adequate clearances are
providedadequate to allow unrestrained normal thermal movement of systems, components, and
supports.

(6)

• Describe the corrective actions that willto be taken if vibration is noted beyond acceptable levels,
piping system restraints are determined to be inadequate or are damaged, or no snubber piston
travel is measured.

(7)

• If the applicant has not completed the piping vibration, thermal expansion, and dynamic effects
testing has not been completed at the time it files the COL application is filed,, the applicant
should specify whether they are part of the Initial Test Program and should describe the
implementation program, including milestones.

C.I.3.9.2.2   Seismic Analysis and Qualification of Seismic Category I Mechanical Equipment

COL applicants that reference a certified design do not need to include additional information.

C.I.3.9.2.3   Dynamic Response Analysis of Reactor Internals Uunder Operational Flow
Transients and       Steady-State Conditions

Provide analytical methods and procedures to predict vibrations of PWR and BWR reactor
pressure vessel internals (including the steam dryer) and other main steam system components that are
not covered in the DC.  Thefor BWRs and steam generator internals for PWRs) that the referenced
certified design does not cover.  The analysis should determine the dynamic responses to operational
transients and hydrodynamic and acoustic loadings should be determined at locations where sensors
would be mounted on the reactor internals (including steam dryers and main steam system components). 
Also discuss the acceptance criteria.

C.I.3.9.2.4  Pre-Ooperational Flow-Induced Vibration Testing of Reactor Internals

Provide a detailed analysis of potential adverse flow effects (e.g., flow-induced vibrationsFIV
and acoustic resonances) that can severely impact PWR and BWR reactor pressure vessel internals
(including the steam dryer) and other main steam system components for BWRs and steam generator
internals for PWRs) that are not covered in the DCreferenced certified design.  The analysis should be
supplemented by aAcoustic and computational fluid dynamic analyses and scale model testing should
supplement the analysis.  Describe the utilization of instruments on vulnerable components (including
pressure, strain, and acceleration sensors on the steam dryer), in addition to satisfying the provisions
discussed in Chapter 3.9.5 of Section C.III.1 of this guide to obtain direct loading data to ensure
structural adequacy of the components against the potential adverse flow effects.  If the flow induced
vibrationapplicant has not completed the FIV testing of the reactor internals has not been completed at
the time it files the COL application is filed,, the applicant should provide documentation describing the
implementation program, including milestones and completion dates.

C.I.3.9.2.5  Dynamic System Analysis of the Reactor Internals Uunder Faulted Condition
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DIf not covered in the referenced certified design, discuss the implementation of the dynamic
analysis methods and stability investigations for the core barrel and essential compressive elements to
verify the capability of the reactor internal structures and unbroken loops to withstand dynamic loads
from the most severe LOCA in combination with the safe shutdown earthquakeSSE.

C.I.3.9.2.6   Correlations of Reactor Internals Vibration Tests with the Analytical Results

Provide details of the test program to correlate the test measurements with the analytically
predicted flow-induced dynamic response of the BWR and PWR reactor internals (including steam
dryers) and other main steam system components that arefor BWRs and steam generator internals for
PWRs) not covered in the DCreferenced certified design.

C.I.3.9.3  ASME Code Class 1, 2, and 3 Components and Component Supports, and
Core Support           Structures

For SSCs other than those evaluated for DCin the referenced certified design, provide
information related to the structural integrity of pressure-retaining components and component supports
designed and constructed in accordance with the rules of the ASME Boiler and Pressure Vessel Code,
Section III, Division 1, as well as Generic Design Criteria (GDC) 1, 2, 4, 14, and 15.  Also incorporate
design information related to component design for steam generators (as calledrequested in Section
C.I.5.44.2 of this guide), if applicable, field run piping, and internal parts of components.

C.I.3.9.3.1  Loading Combinations, System Operating Transients, and Stress Limits

Provide the design and service load combinations (e.g., design and service loads, including
system operating transients, in combination with loads resulting from postulated seismic and other
transient initiating events) specified for components constructed in accordance with the ASME Code and
designated as ASME Code Class 1, 2, or 3.  This should include Class 1, 2, and 3 component support
structures, to determine that the application has designated appropriate design and service limits have
been designated for all loading combinations.  Describe how actual design and service stress limits and
deformation criteria comply with applicable limits specified in the ASME Code.

  Provide information on service stress limits that allow inelastic deformation of Code Class 1, 2,
and 3 components; and component supports; and p. Provide justification for proposed design procedures. 
Include information on field run piping and internal parts of components (e.g., valve discs and seats and
pump shafting) that are subjected to dynamic loading during operation of the component.

Include the following information for ASME Code Class 1 components and component supports,
if applicable:

(1) summary description of mathematical or test models used

(2) methods of calculations or tests, including simplifying assumptions, identification of method of
system and component analysis used, and demonstration of their compatibility (see Chapter
 3.9.1.4 of Section C.III.1 of this guide) in the case of components and supports designed to
faulted limits

(3) summary of the maximum total stress, deformation, and cumulative usage factor values for each
of the component operating conditions for all ASME Code Class 1 components [(identify those
values that differ from the allowable limits by less than 10%10 percent, and provide the
contribution of each of the loading categories, (e.g., seismic, dead weight, pressure, and thermal)
to the total stress for each maximum stress value identified in this range])
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Include the following information for all other classes of components and their supports:

(1) summary description of any test models used (see Chapter 3.9.1.3 of Section 3C.9III.1.3 of this
guide)

(2) summary description of mathematical or test models used to evaluate faulted conditions, as
appropriate, for components and supports (see SectionsChapters 3.9.1.2 and 3.9.1.4 of Section
C.III.1 of this guide)

(3) for all ASME Code Class 2 and 3 components required to shut down the reactor or mitigate
consequences of a postulated piping failure without offsite power, a summary of the maximum
total stress and deformation values for each of the component operating conditions (identify
those values that differ from the allowable limits by less than 10%10 percent)

Include a listing of transients appropriate to ASME Code Class 1, 2, and 3 components and
component supports categorized on the basis of plant operating condition.  In addition, for ASME Code
Class 1 components and component supports, include the number of cycles to be used in the fatigue
analysis appropriate to each transient (see Chapter 3.9.1.1 of Section 3 C.9.1III.1 of this guide).

C.I.3.9.3.2   Design and Installation of Pressure-Relief Devices

Describe the design and installation criteria applicable to the mounting of pressure-relief devices
(i.e., safety and relief valves) for over pressureoverpressure protection of ASME Code Class 1, 2, and 3
components, including information to permit evaluation of applicable load combinations and stress
criteria.  Provide information to allow the design review to consider plans for accommodating the rapidly
applied reaction force that occurs when a safety or relief valve opens, and the transient fluid-induced
loads applied to piping downstream from a safety or relief valve in a closed discharge piping system
(including dynamic structural response attributable to a BWR safety relief valve discharge into the
suppression pool).  Describe the design of safety and relief valve systems with respect to load
combinations postulated for the valves, upstream piping or header, downstream or vent piping, system
supports, and BWR suppression pool discharge devices such as ramsheads and quenchers, if applicable.

For load combinations, identify the most severe combination of applicable loads attributable to
internal fluid weight, momentum, and pressure; dead weight of valves and piping, thermal load under
heatup; steady-state and transient valve operation; reaction forces when valves are discharging (i.e.,
thrust thrust, bending, torsion), seismic forces (i.e., SSE), and dynamic forces due toresulting from BWR
safety relief valve discharge in the suppression pool, if applicable.  Include as valve discharge loads the
reaction loads attributable to discharge of loop seal water slugs and sub-cooled or saturated liquid under
transient or accident conditions.

Discuss the method of analysis and magnitude of any dynamic load factors used.  Discuss and
include in the analysis a description of the structural response of the piping and support system, with
particular attention to the dynamic or time history analyses employed in evaluating the appropriate
support and restraint stiffness effects under dynamic loadings when valves are discharging.  Present the
results of theis analysis.

If the applicant is proposing the use of hydraulic snubbers i, it s proposed,hould describe snubber
performance characteristics to ensure that analyses consider their effects have been considered in
analyses under steady-state valve operation and repetitive load applications caused by cyclic valve
opening and closing during the course of a pressure transient.

C.I.3.9.3.3  Pump and Valve Operability Assurance
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Identify all active ASME Code Class 1, 2, and 3 pumps and valves.  Present the criteria to be
employed in a test program, or a program consisting of tests and analysis, to ensure operability of pumps
that are required to function and valves that are required to open or close to perform a safety function
during or followingafter the specified plant event.  Discuss features of the program, including conditions
of the test, scale effects (if appropriate), loadings for the specified plant event, transient loads (including
seismic component, dynamic coupling to other systems, stress limits, and deformation limits), and other
information pertinent to assurance of operability.  Include the design stress limits established in FSAR
Section 3.9.3.1 of the FSAR.

Include program results, summarizing stress and deformation levels and environmental
qualification, as well as maximum test envelope conditions for which each component qualifies,
including end connection loads and operability results.

C.I.3.9.3.4   Component Supports

COL applicants that reference a certified design do not need to include additional information.

C.I.3.9.4  Control Rod Drive Systems

COL applicants that reference a certified design do not need to include additional information.

C.I.3.9.5  Reactor Pressure Vessel Internals

C.I.3.9.5.1  Design Arrangements

COL applicants that reference a certified design do not need to include additional information.

C.I.3.9.5.2   Loading Conditions

COL applicants that reference a certified design do not need to include additional information.

C.I.3.9.5.3   Design Bases

COL applicants that reference a certified design do not need to include additional information.

C.I.3.9.5.4  BWR Reactor Pressure Vessel Internals Including Steam Dryer

Present a detailed analysis of potential adverse flow effects (e.g., flow-induced vibrationsFIV
and acoustic resonances) that can severely impact BWR  reactor pressure vessel internals (including the
steam dryer) and other main steam system components that are not covered in the DCreferenced certified
design.  The analysis should be supplemented by aAcoustic and computational fluid dynamic analyses
and scale model testing should supplement the analysis.  Describe the utilization of instrumentation on
vulnerable components (including pressure, strain, and acceleration sensors on the steam dryer), in
addition to satisfying the provisions discussed in Chapter 3.9.2.4 of Section 3C.9III.2.41 of this guide to
obtain direct loading data to ensure structural adequacy of those components against the potential adverse
flow effects.  For a prototype reactor, if the flow-induced vibrationapplicant has not completed the FIV
testing of reactor internals has not been completed at the time it files the COL application is filed,, the
applicant should describe the implementation program, including milestones and completion dates.

C.I.3.9.6   Functional Design, Qualification, and Inservice Testing Programs for Pumps,
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Valves,    and Dynamic Restraints

C.I.3.9.6.1  Functional Design and Qualification of Pumps, Valves, and Dynamic Restraints

For equipment not included in a referenced certified design, the applicant should do the
following:

(1) • Describe the provisions in the design of safety-related pumps, valves, and piping that
allow testing of pumps and valves at the maximum flow rates specified in the plant
accident analyses.

(2)

• Describe the provisions in the functional design and qualification of each safety-related pump
and valve that demonstrate the capacity of the pumps and valves to perform their intended
functions for a full range of system differential pressures and flows, ambient temperatures, and
available voltage (as applicable) from normal operating to design-basis conditions.

(3)

• Verify that the qualification program for safety-related valves includes testing and analyses that
demonstrate these valves willdo not experience any leakage, or increase in leakage, from their
loading.

(4)

• Describe the provisions in the functional design and qualification of dynamic restraints in safety-
related systems and access for performing IST program activities that comply with the
requirements in the latest edition and addenda of the ASME OM cCode incorporated by
reference in 10  CFR  50.55a on the date 12 months before the date for initial fuel load.

(5) Particular

• Give particular attention should be given to flow-induced loading in functional design and
qualification to incorporate degraded flow conditions such as those that might be encountered by
the presence of debris, impurities, and contaminants in the fluid system (e.g., containment sump
pump recirculating water with debris).



10 Defined inSection IWP-3112 of the ASME Code defines the reference values.
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C.I.3.9.6.2   Inservice Testing Program for Pumps

(1) • Provide a list of pumps that are to be included in the IST program, including their
cASME Code class.

(2)

• Describe the IST program (including test parameters and acceptance criteria) for pump speed,
fluid pressure, flow rate, and vibration at normal, IST, and design-basis operating conditions.

(3)

• Describe the methods for establishing and measuring the reference values10 and IST values for
the pump parameters listed above, including instrumentation accuracy and range.

(4)

• Describe the pump test plan and schedule, including test duration, and include this information in
the technical specificationsTS.

(5)

• Describe the implementation program, including milestones, for the pump IST programs that
comply with the requirements in the latest edition and addenda of the ASME OM Code
incorporated by reference in 10 CFR 50.55a, on the date 12 months before the date for initial fuel
load.

C.I.3.9.6.3   Inservice Testing Program for Valves

(1) • Provide a list of valves that are to be included in the IST program, including their type,
valve identification number, cASME Code class, and valve category.

(2)

• Describe the IST program (including test requirements, procedures, and acceptance criteria) for
valve pre-service tests, valve replacement, valve repair and maintenance, and indication of valve
position.

(3)

• Describe the proposed methods for measuring the reference values and IST values for power-
operated valvesPOV, including motor-operated valvesMOVs, air-operated valves, hydraulic-
operated valves, and solenoid-operated valves.

(4)

• Describe the valve test procedures and schedules (including justifications for cold shutdown and
refueling outage test schedules), and include this information in the technical specificationsTS.

(5)
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• Describe the implementation program, including milestones, for the valve IST programs,
including the specific milestones associated with the implementation of MOV programs, that
comply with the requirements in the latest edition and addenda of the ASME OM Code
incorporated by reference in 10 CFR 50.55a on the date 12 months before the date for initial fuel
load. 

C.I.3.9.6.3.1  Inservice Testing Program for Motor-Operated Valves (MOVs)

(1)

• Describe the IST program that will periodically verify the design-basis capability of safety-
related MOVs.

(a) Show how periodic testing (or analysis combined with test results where testing is not
conducted at design-basis conditions) will objectively demonstrates continued MOV
capability to open and/or close under design-basis conditions.

(b) Justify any IST intervals that exceed either 5 years or 3three refueling outages,
whichever interval is longer.

(2) • Show how successful completion of the pre-service and inservice testingIST of MOVs
will demonstrates that the following criteria are met:

.

(a) Valve fully opens and/or closes as required by its safety function.

(b) Adequate margin exists and includes consideration of diagnostic equipment inaccuracies,
degraded voltage, control switch repeatability, load-sensitive MOV behavior, and margin
for degradation.

(c) Maximum torque and/or thrust (as applicable) achieved by the MOV (allowing sufficient
margin for diagnostic equipment inaccuracies and control switch repeatability) does not
exceed the allowable structural and undervoltage motor capability limits for the
individual parts of the MOV.

C.I.3.9.6.3.2  Inservice Testing Program for Power-Operated Valves (POVs) Other Than MOVs

(1) Other Than Motor-Operated                          Valves

• Describe how the POVs are qualified to perform their design-basis functions either before
installation or as part of preoperational testing.

• Describe the POV IST program and show how the program incorporates the lessons learned from
MOV analysis and tests performed in response to GL 89-10, “Safety-Related Motor-Operated
Valve Testing and Surveillance.”

(2) Describe how the IST program for solenoid operated.

• Explain how solenoid-operated valves are verifies thatd to meet their Class 1E electrical
requirements are satisfied.

by performing their safety functions for the appropriate electrical power supply amperage and voltage.
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C.I.3.9.6.3.3  Inservice Testing Program for Check Valves

(1)

• Describe the pre-service and inservice testsIST to be conducted on each check valve:

.

(a) Describe the diagnostic equipment or nonintrusive techniques that will be used to
monitor internal component condition and measure such parameters as fluid flow, disk
position, disk movement, disk impact forces, leak tightness, leak rates, degradation, and
disk testing.  Describe the diagnostic equipment and its operating principalsprinciples,
and justify the technique.  Discuss how the applicant verifies the operation and accuracy
of the diagnostic equipment and techniques will be verified during pre-service testing.

(b) Describe the testing that will be performed (to the extent practical) under temperature
and flow conditions that will exist during normal operation as well as cold shutdown,
and in other modes if such conditions are significant.

(c) Describe how the tests results will identify the flow required to open the valve to the full-
open position.

(d) Describe how testing will includes the effects of rapid pump starts and stops and any
other reverse flow conditions that may be required bythe expected system operating
conditions may require.

(2) • Describe the nonintrusive (diagnostic) techniques to be used to periodically assess
degradation and performance characteristics of check valves.

(3)

• Describe how successful completion of the pre-service and inservice testing willIST includes the
following assessment:

(a) Ddemonstrating that the valve disk fully opens or fully closes as expected during all test
modes that simulated expected system operating conditions based on the direction of the
differential pressure across the valve.

(b) Ddetermining valve disk positions without disassembly.

(c) Vverifying free disk movement to and from the seat.

(d) Ddemonstrating that the valve disk is stable in the open position under normal and other
required system operating fluid flow conditions.

(e) Ffor passive plant designs, verifyverifying that the valve disk moves freely off the seat
under normal and other minimum expected differential pressure conditions.

(4) • Confirm that piping design features will accommodate all applicable check valve testing
requirements.

(5)

• Show how the valve IST program meets the requirementsguidelines of Appendix II to the ASME
OM Code.
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C.I.3.9.6.3.4  Pressure Isolation Valve (PIV) Leak Testing

PFor PIVs not included in the certified design, provide a list of PIVspressure isolation valves that
includes the classification, allowable leak rate, and test interval for each valve.

C.I.3.9.6.3.5  Containment Isolation Valve (CIV) Leak Testing

Provide a list of CIVs that includes the allowable leak rate for each valve or valve combination.

No additional information necessary for COL application that references a certified design. 

C.I.3.9.6.3.6  Inservice Testing Program for Safety and Relief Valves

Provide a list of safety and relief valves that includes the set pressure and allowable
tolerances for each valve.  Provide the overall combined accuracy of the test equipment (including
gages, transducers, load cells, and calibration standards) used to determine valve set-pressures.

The applicant should  provide a list of valves that are to be included in the IST program,
including their type, valve identification number, code class, valve category, valve functions, test
parameters, and test frequency.

C.I.3.9.6.3.7  Inservice Testing Program for Manually Operated Valves

Provide a list of manually operated valves, including their safety-related function.

C.I.3.9.6.3.8  Inservice Testing Program for Explosively Activated Valves

Provide a list of explosively actuated valves.

C.I.3.9.6.4  Inservice Testing Program for Dynamic Restraints

(1) • Provide a table listing all the safety-related components whichthat use snubbers in their
support systems and include the following information:

(a) Identify the systems and components that use snubbers.

(b) Indicate the number of snubbers used in each system and on the components in that system.

(c) Identify the type(s) of snubber (hydraulic or mechanical) and the corresponding supplier.

(d) Specify whether the snubber was constructed to any industry (e.g., ASME) codes.

(e) State whether the snubber is used as a shock, vibration, or dual -purpose snubber.

(f) Iif a snubber is identified as either a dual -purpose or vibration arrester type,
indicatedindication of whether the snubber or component werewas evaluated for fatigue
strength.

(2) • Describe the IST program (including test frequency and duration and examination
methods) related to visual inspections (e.g., checking for degradation, cracked fluid
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reservoirs, missing parts, and leakage) and functional testing of dynamic restraints. 
Describe the basis for dynamic restraint testing.

(3)

• Describe the steps to be taken to assure all snubbers are properly installed prior to Pre-
operationalpreoperational piping and plant start-up tests.

(4)

• Confirm the accessibility provisions for maintenance, inservice inspectionIST and testing, and
possible repair or replacement of snubbers.

(5)

• Describe the implementation program, including milestones, for the snubber IST testing
programs that comply with the requirements in the latest edition and addenda of the ASME OM
Code incorporated by reference in 10 CFR 50.55a on the date 12 months before the date for
initial fuel load.

C.I.3.9.6.5   Relief Requests and Alternative Authorizations to ASME OM Code

Provide information foron those components for which the applicant is requesting a relief from
or an alternative to the ASMCE OM Code requirements is being requested.

(1) • Identify the component by name and number, component functions, ASME Section III
Code class, valve category (as defined in ISTC-1033 of the ASME OM Code), and pump
group (as defined in ISTB-2000 of the ASME OM Code).

(2)

• Identify the ASME OM Code requirementstandard(s) from which the applicant is requesting a
relief or an alternative is being requested.

(3)

• For a relief request pursuant to 10 CFR 50.55a(f)(6)(i) or (g)(6)(i), specify the basis under which
relief is requested and explain why complying with the ASME OM Code is impractical or should
otherwise not be enforcedrequired.

(4)

• For an alternative request pursuant to 10 CFR 50.55a(a)(3), provide details forregarding the
proposed alternativesalternative(s) demonstrating that (i) the proposed inservice testing willIST
provides an acceptable level of quality and safety, or (ii) compliance with the specified
requirement would result in hardship or unusual difficulty without a compensating increase in the
level of quality and safety.

(5)

• Describe the implementation program, including milestones, for the proposed IST program.

C.I.3.9.7  [Reserved]

C.I.3.9.8  [Reserved]
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C.I.3.10  Seismic and Dynamic Qualification of Mechanical and Electrical Equipment

PFor equipment not included in the referenced certified design, provide the results of tests and
analyses that demonstrate adequate seismic and dynamic qualification of mechanical and electrical
equipment.  If the applicant has not completed the seismic and dynamic qualification testing has not been
completed at the time it files the COL application is filed, describe the implementation program,
including milestones and completion dates.  If the applicant is proposing qualification by experience i, it
s proposed,hould submit, for staff review and approval prior to the installation of equipment, the details
of the experience database, including applicable implementation procedures, to ensure structural integrity
and functionality of mechanical and electrical equipment not covered in the DCreferenced certified
design.   Supporting documentation for equipment identified in the database should confirm that such
equipment remained functional during and after an SSE and a number of postulated occurrences of the
OBE in combination with other relevant static and dynamic loads.

C.I.3.10.1  Seismic Qualification Criteria

If not covered in the referenced certified design, the applicant should provide the criteria used for
seismic qualification, including the decision criteria for selecting a particular test or method of analysis,
the considerations defining the seismic and other relevant dynamic load input motion, and the process to
demonstrate the adequacy of the seismic qualification program.  The applicant should indicate the extent
to which the seismic qualification criteria use the guidance in RG 1.100 and provide suitable
justifications for any exceptions to this guidance.

C.I.3.10.2 Methods and Procedures for Qualifying Mechanical and Electrical Equipment and             
Instrumentation

If not covered in the referenced certified design, this section should describe the methods and
procedures, including test and/or analysis results, used to ensure the structural integrity and functionality
of mechanical and electrical equipment for operation in the event of an SSE.  If the applicant is required
to postulate an OBE, the applicant should address five occurrences of the OBE followed by a full SSE
event or a number of fractional peak cycles equivalent to the maximum peak cycle for five OBE events
followed by one full SSE, in combination with other relevant design-basis loads.

C.I.3.10.3 Methods and Procedures of Analysis or Testing of Supports of Mechanical and Electrical   
Equipment and Instrumentation

If not covered in the referenced certified design, the applicant should describe the methods and
procedures, including results, used to analyze or test the supports for mechanical and electrical
equipment, as well as the verification procedures used to account for possible amplification of vibratory
motion (amplitude and frequency content) under seismic and dynamic conditions.  The description
should include supports for such items as battery racks and instrument racks, pumps, valves, valve
operators, fans, control consoles, cabinets, panels, and cable trays.
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C.I.3.10.4  Test and Analyses Results and Experience Database

If not covered int the reference certified design, the applicant should provide the results of tests
and analyses that demonstrate adequate seismic qualification.  If the seismic and dynamic qualification
testing is incomplete at the time the of COL application, the applicant should include an implementation
program, including milestones and completion dates with appropriate information submitted for staff
review and approval prior to installation of equipment. If qualification by experience is proposed, the
applicant should submit for staff review and approval the methods and procedures, including details of
the experience database, to ensure the structural integrity and functionality of the in-scope mechanical
and electrical equipment as described in Section C.I.3.10.2 of this guide.

C.I.3.11  Environmental Qualification of Mechanical and Electrical Equipment

For mechanical and electrical equipment other than that evaluated for DCin the referenced
certified design, identify the  equipment (including instrumentation and controlI&C and certain accident
monitoring equipment specified in Regulatory Guide 1.97, “Criteria for Accident Monitoring
Instrumentation for Nuclear Power Plants”) that areRG 1.97 that is within the scope of 10 CFR 50.49,
“Environmental Qualification of Electrical Equipment Important to Safety for Nuclear Power Plants” to
perform their and required to perform safety functions under all normal environmental conditions,
anticipated operational occurrencesAOO, and accident and post-accident environmental conditions. 
Include the mechanical and electrical equipment associated with systems that are essential to emergency
reactor shutdown, containment isolation, reactor core cooling, and containment and reactor heat removal. 
Also, include equipment for which postulated failure might affect the safety function of safety-related
equipment or mislead an operator, as well as equipment that is otherwise essential to prevent significant
releases of radioactive material to the environment.

C.I.3.11.1  Equipment Location and Environmental Conditions

Specify the location of each piece of equipment, both inside and outside containment.  For
equipment inside containment, specify whether the location is inside or outside of the missile shield (for
PWRs), or inside or outside of the drywell (for BWRs).appropriate design certification sections. 

Specify both the normal and accident environmental conditions for each item of equipment,
including temperature, pressure, humidity, radiation, chemicals, submergence, and vibration (non-
seismic) at the location where the equipment must perform.  For the normal environment, provide
specific values, including those attributable to loss of environmental control systems.  For the accident
environment, identify the cause of the postulated environment (e.g., LOCA, steam line or steamline
break, or other), specify the environmental conditions as a function of time, and identify the length of
time that each item of equipment is required to operate in the accident environment.

C.I.3.11.2  Qualification Tests and Analyses

Demonstrate that (1) the equipment is capable of maintaining functional operability under all
service conditions postulated to occur during the equipment’s installed life for the time itsit is required to
operate and (2) failure of the equipment after performance of its safety function willis not be detrimental
to plant safety or mislead an operator.  Consider all environmental conditions that may result from any
normal mode of plant operation, anticipated operational occurrences, design-basis events, post-design-
basis eventsAOOs, DBEs, post-DBEs, and containment tests.  Provide a description ofDescribe the
qualification tests and analyses performed on each item of equipment to ensure that it will performs
under the specified normal and accident environmental conditions.
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Document how the design will meets the requirements of 10 CFR 50.49; 10 CFR 50.67, GDC 1,
2, 4, and 23 of Appendix A to 10  CFR  Part  50; and Criteria III, XI, and XVII of Appendix B to 10
 CFR Part 50.  Indicate the extent to which the applicant uses the guidance contained in applicable
regulatory guides (some of which are listed belowin the following list) will be utilized or document and
justify the use of alternative approaches:

• Regulatory Guide 1.30 (Safety Guide 30), “Quality Assurance Requirements for the Installation,
Inspection, and Testing of Instrumentation and Electric Equipment.”

• Regulatory Guide 1.40, “Qualification Tests of Continuous-Duty Motors Installed Inside the
Containment of Water-Cooled Nuclear Power Plants.”

• Regulatory Guide 1.63, “Electric Penetration Assemblies in Containment Structures for
Light-Water-Cooled Nuclear Power Plants.”

• Regulatory Guide 1.73, “Qualification Tests of Electric Valve Operators Installed Inside the
Containment of Nuclear Power Plants.”

• Regulatory Guide 1.89, “Environmental Qualification of Certain Electrical Equipment Important
to Safety for Nuclear Power Plants.”

• Regulatory Guide 1.131, “Qualification Tests of Electric Cables, Field Splices, and Connections
for Light-Water-Cooled Nuclear Power Plants.”

• Regulatory Guide 1.151, “Instrument Sensing Lines.”
• Regulatory Guide 1.156, “Environmental Qualification of Connection Assemblies for Nuclear

Power Plants.”
• Regulatory Guide 1.158, “Qualification of Safety-Related Lead Storage Batteries for Nuclear

Power Plants.”
• Regulatory Guide 1.183, “Alternative Radiological Source Terms for Evaluating Design-Basis

Accidents at Nuclear Power Reactors.”

3.11.3  RG 1.40
• RG 1.63
• RG 1.73
• RG 1.89
• RG 1.97
• RG 1.131
• RG 1.151
• RG 1.156
• RG 1.158
• RG 1.180
• RG 1.183

C.I.3.11.3  Qualification Test Results

Provide documentation ofThe applicant should document the qualification test results and
qualification status for each type of equipment.  IfBecause the qualification testing has not been
completed at the time the COL application is filed, describe the Environmental Qualification program is
an operational program, as discussed in SECY-05-0197, the program and its implementation program,
including milestones.

3.11.4  milestones should be fully described and reference any applicable standards.  Fully described
should be understood to mean that the program is clearly and sufficiently described in terms of the scope
and level of detail to allow for a reasonable assurance finding of acceptability.  This statement applies to
all of Subsection C.I.3.11.
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C.I.3.11.4  Loss of Ventilation

Provide the bases that ensure that loss of environmental control systems (e.g., heat tracing,
ventilation, heating, air conditioning) willdoes not adversely affect the operability of each item of
equipment, including electric control and instrumentation equipment and instrument sensing lines that
rely on heat tracing for freeze protection.  Describe the analyses performed to identify the “worst
caseworst-case environment” (e.g., temperature temperature, humidity), including identification and
determination of the limiting condition with regard to temperature that would require reactor shutdown. 
Describe any testing (factory or onsite) performed to confirm satisfactory operability of control and
electrical equipment under extreme environmental conditions.  Provide documentation ofThe applicant
should document the successful completion of qualification tests and qualification status for each type of
equipment.  If the qualification testing has not been completed at the time the COL application is filed,
describe the implementation program, including milestones.

C.I.3.11.5  Estimated Chemical and Radiation Environment

Identify the chemical environment for both normal operation and for the design-basis
accidentDBA.  For engineered safety featuresESFs inside containment (e.g., containment spray,
emergency core cooling systemECCS initiation, or recirculation phase), identify the chemical
composition and resulting pH of the liquids in the reactor core and the containment sump.

Identify the radiation dose and dose rate used to determine the radiation environment, and
indicate the extent to which the estimates of radiation exposures are based on a radiation source term that
is consistent with NRC staff-approved source terms and methodology.  For exposure of organic
components on ESF systems, tabulate beta and gamma exposures separately for each item of equipment
and list the average energy of each type of radiation.  For emergency safety feature (ESF) systems
outside containment, indicate whether the radiation estimates accounted for factors affecting the source
term such as containment leak rate, meteorological dispersion (if appropriate), and operation of other
ESF systems.  List all assumptions used in the calculation.

Provide documentation ofThe applicant should document the successful completion of
qualification tests and qualification status for each type of equipment.  If the qualification testing has not
been completed at the time the COL application is filed, describe the implementation program, including
milestones.

C.I.3.11.6  Qualification of Mechanical Equipment

Define the process established to determine the suitability of environmentally sensitive
mechanical equipment (e.g., seals, gaskets, lubricants, fluids for hydraulic systems, and diaphragms)
needed for safety-related functions and to verify that the design of such materials, parts, and equipment is
adequate:

(1) • Identify safety-related mechanical equipment located in harsh environmental areas.

(2)

• Identify nonmetallic sub-components of such equipment.

(3)

• Identify the environmental conditions and process fluid parameters for which this equipment
must be qualified.
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(4)

• Identify the nonmetallic material capabilities.

(5)

• Evaluate the environmental effects on the nonmetallic components of the equipment.

Provide documentation ofThe applicant should document the successful completion of
qualification tests and/or analysis and qualification status for each type of equipment.  If the qualification
testing or analysis has not been completed at the time the COL application is filed, describe the
implementation program, including milestones.

C.I.3.12  Piping Design Review

Information that identifies where the different pieces of information associated with

C.I.3.12.1  Introduction

This section covers the design of the piping system and piping support for seismic Category I,
Category II, and nonsafety systems.  It also discusses the adequacy of the structural integrity, as well as
the functional capability, of the safety-related piping system, piping components, and their associated
supports.  The design of piping systems should ensure that they perform their safety-related functions
under all postulated combinations of normal operating conditions, system operating transients, postulated
pipe breaks, and seismic events.  This includes pressure-retaining piping components and their supports,
buried piping, instrumentation lines, and the interaction of non-seismic Category I piping and associated
supports with seismic Category I piping and associated supports.  This section covers the design
transients and resulting loads and load combinations with appropriate specified design and service limits
for seismic Category I piping and piping support, including those designated as ASME Code Class 1, 2,
and 3, and those not covered by the ASME Code.

C.I.3.12.2  Codes and Standards

The applicant should provide a table showing compliance with the regulations in 10 CFR 50.55a. 
This table should identify the piping system and associated supports. 

The applicant should discuss the design and analyses of the piping system, including piping
components and associated supports in accordance with Section III of the ASME Code.  The discussion
should cover requirements and procedures used in preparing the design specification of the piping
system, including loading combinations, design data, and other design inputs.  The applicant should also
identify design codes, standards, specifications, regulations, GDC, regulatory guides, and other industry
standards used in the design, fabrication, construction, testing, and ISI of the piping system.  The
applicant should identify the specific edition, date, or addenda of each document.

The ASME Code cases that may be used for the design of the ASME Code Class l, 2,and 3
piping system are those recommended in RG 1.84.  The design reports for ASME Code Class 1, 2, and 3
piping system and piping support should be available for NRC audit.

C.I.3.12.3  Piping Analysis Methods

The applicant should identify and describe the design consistent with seismic subsystem analysis
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related to seismic analysis methods (e.g., response spectrum analysis, modal time history analysis, direct
integration time history analysis, frequency domain time history analysis, equivalent static load analysis)
used for seismic Category I and non-seismic Category I (seismic Category II and nonseismic) piping
system and piping support.

The applicant should explain the manner in which the seismic dynamic analysis considers
maximum relative displacement among supports and indicate other significant effects accounted for in
the analysis, such as hydrodynamic effects and nonlinear response.

This section should describe the procedure used for analytical modeling, number of earthquake
cycles, selection of frequencies, damping criteria (consistent with RG 1.61), combination of modal
responses, equivalent static factors, the analysis for small bore piping, and interaction of Category I
systems with other systems.  Since there are numerous technical issues related to piping design and
piping support other than seismic and those criteria discussed in the SRP, the applicant should also
discuss any acceptable methods that are common industry practices and/or practical engineering
considerations proven through extensive experience.

C.I.3.12.3.1  Experimental Stress Analyses

If the applicant uses experimental stress analysis methods in lieu of analytical methods for
seismic Category I ASME Code and non-ASME Code piping system design, it should provide sufficient
information to show the validity of the design.  It is recommended that,  before using the experimental
stress analysis method, the applicant submit the details of the method, as well as the scope and extent of
its application, for approval.  The experimental stress analysis method should comply with Appendix II to
ASME Code, Section III, Division 1.

C.I.3.12.3.2  Modal Response Spectrum Method

Modal response spectrum and time history methods form the basis for the analyses of all major
seismic Category I piping systems and components.  The applicant should describe the procedures for
considering the three components of earthquake motion in determining seismic response of piping system
and piping support and the procedure for combining modal responses (i.e., shears, moments, stresses,
deflections, and accelerations), including that for modes with closely spaced frequencies.  Also, the
applicant should indicate the extent to which it has followed the recommendations of RG 1.92, including
those applicable to adequate consideration of high-frequency modes, to combine modal responses.

If the applicant uses any alternative seismic analysis method, it should provide the basis for its
conservatism and equivalence in safety to the applicable regulatory position.

C.I.3.12.3.3  Response Spectra Method (or Independent Support Motion Method)

As an alternative to the enveloped response spectra method, the applicant may use independent
support motion seismic analyses where there is more than one supporting structure for the piping system. 
This means that all supports are located on the same floor or portions of the floor of a structure.  A
support group is defined by supports that have the same time history input.  The analysis combines the
responses from motions of supports in two or more different groups by the square root sum of the squares
method.  For this procedure, the criteria for damping values should be consistent with those in RG 1.61.

C.I.3.12.3.4  Time History Method

The applicant may perform a time history analysis using either the modal superposition method
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or the direct integration method.  The applicant should include the following in its description of the
seismic analysis method used:

(1) manner in which the dynamic system analysis is performed

(2) method chosen for selection of significant modes and an adequate number of masses or degrees
of freedom

(3) manner in which the seismic dynamic analysis considers maximum relative displacements
between supports

(4) other significant effects accounted for in the dynamic seismic analysis, such as piping
interactions, externally applied structural restraints, hydrodynamic effects (both mass and
stiffness effects), types of loading and condition, damping criteria, and nonlinear response

If the applicant uses a static load method instead of a dynamic analysis, it should demonstrate
that a simple model can realistically represent the system l and that the method produces conservative
results.

C.I.3.12.3.5  Inelastic Analyses Method

The applicant should  describe in detail the methodology, the specific system, and the acceptance
criteria if it uses the inelastic analyses method for piping design analyses.  The acceptance criteria used
should be consistent with those contained  in SRP Section 3.9.1.  Before using the inelastic method for
analyses, the applicant should submit it for review and approval.

C.I.3.12.3.6  Small-Bore Piping Method

The response spectrum method is an acceptable seismic analysis methodology for evaluating
both small- and large-bore piping.  The applicant should describe in detail the method used for seismic
analysis, including analyses procedure and criteria for small- and large-bore piping.  If the applicant
proposes an equivalent static load method, the method should be consistent with the recommendations of
SRP Section 3.9.2.II.2.a(2)(c).  The applicant should  explain the basis for the method’s conservatism and
equivalence in safety to the applicable regulatory position.

C.I.3.12.3.7  Nonseismic/Seismic Interaction (II/I)

The applicant should describe the location of all piping systems (seismic Category I, seismic
Category II, and nonseismic structures), including the distance between various piping systems.  The
applicant should provide the design criteria used to account for seismic motion of non-seismic Category I
(seismic Category II and nonseismic) piping or portions thereof in the seismic design of seismic Category
I structures or portions thereof.  The description should include the seismic design of non-seismic
Category I piping systems whose continued function is not required, but whose failure could adversely
impact the safety function of SSCs.  The applicant should describe the design criteria applied to ensure
functionality of seismic Category I systems despite impacts from the failure of non-seismic Category I
piping because of seismic effects.
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C.I.3.12.3.8  Seismic Category I Buried Piping

The applicant should describe seismic criteria and methods for considering the effects of
earthquakes on buried piping, conduits, tunnels, and auxiliary systems.  These criteria should include
compliance characteristics of soil media; dynamic pressures; seismic wave passage; and settlement
resulting from earthquake and differential movements at support points, penetrations, and entry points
into other structures provided with anchors.

C.I.3.12.4  Piping Modeling Technique

The applicant should provide criteria and procedures used for modeling that are applicable to
seismic Category I ASME Code and non-ASME Code piping systems.  The applicant should include
criteria and bases used to determine whether the piping system and piping support are being analyzed as
part of a system analysis or independently as a subsystem.  The applicant should describe the types of
model (finite element model, lumped-mass stick model, hybrid model, etc.) used for the seismic
Category I piping system.  Using methods recommended in SRP Section 3.9.1, the applicant should
describe and provide verification of all computer programs used for analyses of seismic Category I piping
designated as ASME Code Class 1, 2, and 3 and non-ASME Code items.  The applicant should describe
the computer codes used for the design of the piping systems and supports and verify that these computer
codes are in accordance with those used in the NRC benchmark problems appropriate for these piping
analyses methods.  The SRP provides references to the NRC benchmark problems.  

C.I.3.12.4.1  Computer Codes

The applicant should provide a list of computer programs used in dynamic and static analyses to
determine the structural and functional integrity of seismic Category I ASME Code and non-ASME Code
piping systems, consistent with Section C.I.3.9.1.2 of this guide.

C.I.3.12.4.2  Dynamic Piping Model

The applicant should describe the types of model (finite element, hybrid model, etc.) used for
seismic Category I piping and piping support and provide the criteria and procedures used for modeling
in the seismic system analyses.  The applicant should indicate how the dynamic piping model for the
seismic system analyses accounts for the effects of torsion (including eccentric masses), bending, shear,
and axial deformations, and effects resulting from the changes in stiffness values of curved members. 
The applicant should also include the criteria and bases used to determine whether a piping system is
analyzed as part of a larger structural system analysis or independently as a subsystem.

C.I.3.12.4.3  Piping Benchmark Program

The applicant should provide a list of computer programs used in dynamic and static analyses to
determine the structural and functional integrity of the seismic Category I piping system design and the
non-ASME Code piping system design.  The applicant should also verify that the computer programs
used for the analysis are in accordance with the appropriate NRC benchmark problems for the analyses
methods used for design.  The SRP provides references to the NRC benchmark problems.

The applicant should provide the mathematical models for a series of selected piping systems and
the associated analyses using the computer programs identified above.  This section should compare the
results of the analyses of each model to modal frequencies, maximum pipe moments, maximum support
loads, maximum equipment nozzle loads, and maximum deflections.  For values obtained using the



RG 1.206, Page C.III.1-102

computer program, the applicant should justify any deviations from values obtained using the approved
dynamic analyses method.

C.I.3.12.4.4  Decoupling Criteria

The applicant should provide the criteria used to decouple smaller piping systems from larger
piping systems.  When piping is supported by larger piping, the applicant should use either a coupled
dynamic model of the supported piping and supporting piping or the amplified response spectra at the
connection point to the supporting piping, with a decoupled model of the supported piping.

C.I.3.12.5  Piping Stress Analysis Criteria

C.I.3.12.5.1  Seismic Input Envelope vs. Site-Specific Spectra

The applicant should provide design ground motion response spectra for the SSE.  If the ground
response spectra differ from the generic ground response spectra, such as the response criteria provided
in RG 1.60, the applicant should provide the procedure to calculate response spectra and its basis for
each damping ratio used.

The applicant should describe the procedures, basis, and justification for developing floor
response spectra as specified in RG 1.122.  If the applicant uses a single artificial time history analysis
method to develop floor response spectra, it should demonstrate that (1) provisions of RG 1.122,
including peak broadening requirements, apply, and (2) the response spectra of the artificial time history
to be employed in the free field envelops the free-field design response spectra for all damping values
actually used in the response spectra.  If the applicant applies multiple time histories to generate floor
response spectra, it should provide the basis for the methods used to account for uncertainties in
parameters.

C.I.3.12.5.2  Design Transients

The applicant should provide a complete list of transients used in the design and fatigue analysis
of all ASME Code Class 1 piping system and support components consistent with Section C.I.3.9.1.1 of
this guide.

C.I.3.12.5.3  Loadings and Load Combination

This section should provide the design and service loading combinations for piping system and
pipe support, consistent with Section C.I.3.9.3.1 of this guide.

C.I.3.12.5.4  Damping Values

The applicant should provide the specific percentage of critical damping values used for seismic
Category I piping system and piping support (e.g., damping values for the type of construction or
fabrication).  Also, the applicant should compare the damping values assigned to the piping system and
piping support with the acceptable damping values provided in RG 1.61.  The applicant should explain
the basis for any proposed damping values that differ from those recommended in RG 1.61 and the
rationale for the proposed variation.

C.I.3.12.5.5  Combination of Modal Responses
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When using the response spectrum analysis method to evaluate seismic response of piping
system and piping support, the applicant should describe the procedure for combining modal responses
(i.e., shears, moments, stresses, deflections, and accelerations), including that for modes with closely
spaced frequencies.  Also, the applicant should indicate the extent to which it is following the
recommendations for combining modal responses given in RG 1.92, including those applicable to
adequate consideration of high-frequency modes.

C.I.3.12.5.6  High-Frequency Modes

The applicant should describe the method used to account for selection of high-frequency modes
in seismic response spectrum analysis of the piping system and piping support.  The method proposed
should be consistent with the recommendation in Appendix A to SRP Section 3.7.2.  If the applicant
proposes an alternative in lieu of these methods, it should provide the basis for the alternative’s
conservatism and equivalence in safety to the applicable regulatory position.

C.I.3.12.5.7  Fatigue Evaluation of ASME Code Class 1 Piping

The applicant should describe the method used to account for effects of the environment on the
fatigue design of the piping system.

C.I.3.12.5.8  Fatigue Evaluation of ASME Code Class 2 and 3 Piping

This section should describe the method used to account for effects of the environment on the
fatigue design of the Class 2 and 3 piping system and associated support.

C.I.3.12.5.9  Thermal Oscillations in Piping Connected to the Reactor Coolant System

The applicant should describe the piping stress analyses methodology developed for the design
of the piping system connected to the RCS for identification and evaluation of piping systems susceptible
to thermal stresses from unanalyzed temperature oscillation.  The applicant should describe a program to
ensure continued integrity of the piping system consistent with NRC BL 88-08 issued in June 1988.  If
the applicant proposes an alternative  in lieu of these methods to ensure the integrity of the piping system,
it should provide the basis for the alternative’s conservatism and equivalence in safety to the applicable
regulatory position.

C.I.3.12.5.10  Thermal Stratification

The applicant should evaluate and describe the method for the piping design will be included in
this section of the guide when it is issued as final.

3.13  to compensate for the effects of thermal stratification and cycling identified in BL 79-13 and BL
88-11 of thermal stratification and cycling.  The applicant should describe a program that ensures
continued integrity of the piping system to compensate for thermal stratification as describe in the
bulletin letters.  If the applicant proposes any other method in lieu of these methods, it should provide the
basis for the method’s conservatism and equivalence in safety to the applicable regulatory position.
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C.I.3.12.5.11  Safety Relief Valve Design, Installation, and Testing

The applicant should describe the design and installation criteria applicable to the piping system
and piping support when connected to pressure-relief devices (i.e., safety and relief valves) for
overpressure protection of ASME Class 1, 2, and 3 components meeting the criteria specified in
Section C.I.3.9.3.2 of this guide.

C.I.3.12.5.12  Functional Capability

The applicant should identify and describe the design of all ASME Code Class 1, 2, and 3 piping
systems whose functionality is essential for safe shutdown for all Service Level D loading conditions. 
The design should be consistent with recommendations in NUREG-1367 and GDC 2.

C.I.3.12.5.13  Combination of Inertial and Seismic Anchor Motion Effects

If piping is supported at multiple locations within a single structure or is attached to two separate
structures, the applicant should describe the methods and analyses of the piping system relative to
building movements at supports and anchors (seismic anchor motion), as well as with respect to the
effects of seismic inertial loads.  The applicant should also evaluate the effects of relative displacements
at support points by imposing the maximum support displacements in the most unfavorable combination
consistent with SRP Section 3.9.2.



RG 1.206, Page C.III.1-105

C.I.3.12.5.14  Operating-Basis Earthquake as a Design Load

Appendix S to 10 CFR Part 50 allows the use of single-earthquake design by providing the
option to use an OBE value of one-third the maximum vibratory ground acceleration of the SSE and to
eliminate the requirement to perform explicit response analyses for the OBE.

For applications that use this option, the applicant should provide an evaluation to determine the
effects of displacement-limited seismic anchor motions on ASME Code components and supports to
ensure their functionality during and following an SSE.  For piping systems, the evaluation should
combine the effects of seismic anchor motions from an SSE with the effects of other normal operational
loadings that might occur concurrently.  NUREG-1503 states the conditions for these criteria.

C.I.3.12.5.15  Welded Attachments

The applicant should describe and explain the design of support members, connections, or
attachments welded to piping.  These should be designed such that their failure under unanticipated loads
does not cause failure in the pipe pressure boundary.  Any code cases used as the basis for design of
welded attachments should be consistent with those in RG 1.84.

C.I.3.12.5.16  Modal Damping for Composite Structures

The applicant should describe the procedure used to determine the composite modal damping
value for the piping system.  Composite modal damping for coupled building and piping systems may be
used for piping systems that are coupled to concrete building structures.

Composite modal damping may also be used for piping systems coupled to flexible equipment or
flexible valves.  The composite modal damping approach should be consistent with the acceptance
criteria given in SRP Section 3.7.2.

C.I.3.12.5.17  Minimum Temperature for Thermal Analyses

This section should provide the thermal expansion analyses criteria for the piping design to
evaluate the stresses and loadings above the stress-free reference temperature.

C.I.3.12.5.18  Intersystem Loss-of-Coolant Accident

This section should describe and evaluate the various design features of the low-pressure piping
systems that interface with the RCPB.  The design of the low-pressure piping systems should be such that
it can withstand full RCS pressure without compromising its functionality.

C.I.3.12.5.19  Effects of Environment on Fatigue Design

The applicant should describe the method and procedures used to account for the effects of
the environment on the fatigue design of piping system and associated support connected to RCPB
components.  The method proposed should be consistent with the recommendations of the RG 1.76. 

C.I.3.12.6  Piping Support Design Criteria

This section should describe the method used in the design of ASME Code Class 1, 2, and 3 pipe
supports.
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C.I.3.12.6.1  Applicable Codes

The applicant should provide design codes, standards, specifications, regulations, GDC,
regulatory guides, and other industry standards that are used in the design, fabrication, construction,
testing, and ISI of the piping support.  The application should identify the specific edition, date, or
addenda of each document.  The design of piping supports should be in accordance with ASME Code,
Section III, Class 1, 2, and 3, Subsection NF and Appendix F, and AISC N690.  

C.I.3.12.6.2  Jurisdictional Boundaries

This section should describe the jurisdictional boundaries between pipe supports and interface
attachment points.  The jurisdictional boundaries should be in accordance with Subsection NF of
Section III of the ASME Code and AISC N690.

C.I.3.12.6.3  Loads and Load Combinations

The applicant should provide loads, loading combinations (including system operating
transients), and stress criteria for piping supports, including margins of safety.  The stress limits for pipe
support designs should meet the criteria of ASME Code Section III, Subsection NF.  

C.I.3.12.6.4  Pipe Support Baseplate and Anchor Bolt Design

The applicant should describe the design of pipe support baseplate and anchor bolts.  The design
of the pipe support baseplate and anchor bolts should be consistent with BL 79-02, Revision 2.  If the
applicant uses any other design, it should provide the basis for the design’s conservatism and equivalence
in safety to the applicable regulatory position.

C.I.3.12.6.5  Use of Energy Absorbers and Limit Stops

The applicant should provide the design and analyses of the special engineered supports (rigid
gapped supports) used in the piping system.  The recommended analyses consist of an iterative response
spectra analysis of the piping and support system.  The iterations establish calculated piping
displacements that are compatible with the stiffness and gap of the rigid gapped supports.

C.I.3.12.6.6  Use of Snubbers

If the applicant proposes to use hydraulic snubbers for piping support, the design and analyses
should be consistent with Section C.I.3.9.3.2 of this guide.  

C.I.3.12.6.7  Pipe Support Stiffnesses

The applicant should discuss and describe pipe support stiffness values and support deflection
limits used in the piping analyses and support designs.

C.I.3.12.6.8  Seismic Self-Weight Excitation

This section should describe the design and analyses with consideration of the service loading
combination resulting from postulated events and the designation of appropriate service limits for pipe
support seismic loads.
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C.I.3.12.6.9  Design of Supplementary Steel

The applicant should describe the design and analysis of structural steel used as pipe supports. 
The design of pipe support from structural steel should be in accordance with Subsection NF of
Section III of the ASME Code and AISC N690.

C.I.3.12.6.10  Consideration of Friction Forces

For sliding type of supports, the applicant should describe and analyze the friction loads induced
by the pipe on the support.

C.I.3.12.6.11  Pipe Support Gaps and Clearances

This section should provide information on pipe support gaps and clearances to be used between
the pipe and the frame type of support.

C.I.3.12.6.12  Instrumentation Line Support Criteria

The applicant should provide the design criteria for instrumentation line supports.  The design
loads and load combinations for safety-related instrumentation supports are similar to those for pipe
supports.  The design for instrumentation line support should be in accordance with standard described in
ASME Code Section III, Subsection NF.

C.I.3.12.6.13  Pipe Deflection Limits

The applicant should provide and describe the pipe deflection limits for standard component pipe
supports.  The standard component pipe support movement should remain within the manufacturer’s
recommended design limits.  This criterion applies to limit stops, snubbers, rods, hangers, and sway
struts.

C.I.3.13  Threaded Fasteners – —ASME Code Class 1, 2, and 3

IdentifyProvide the criteria used to select materials to fabricate threaded fasteners (e.g., threaded
bolts, or studs, etc.) in ASME Code Class 1, 2, or 3 systems outside the scope of the DC in regard to
materials, to fabricatereferenced certified design.  In addition, provide criteria for materials, fabrication,
design, inspectinspection, and testtesting of threaded fasteners in these systems both prior to initial
service and inservicewhile in service.

C.I.3.13.1  Design Considerations

C.I.3.13.1.1  Materials Selection

Provide information pertaining to the selection of materials and material testing of threaded
fasteners.  Indicate the extent of conformance and provide justification for any exceptions with
applicable codes or standards.  For threaded fasteners made from ferritic steels (i.e., low -alloy steel or
carbon grades), discuss the material testing used to establish the fracture toughness of the materials.

C.I.3.13.1.2  Special Materials Fabrication Processes and Special Controls

Provide information pertaining to the fabrication of threaded fasteners.  Identify particular
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fabrication practices or special processes used to mitigate the occurrence of stress -corrosion cracking or
other forms of materials degradation in the fasteners during their service.  Discuss any environmental
considerations that were accounted for whenmade in selecting the materials used to fabricate threaded
fasteners.  Discuss the use of lubricants and/or surface treatments in mechanical connections, that are
secured by threaded fasteners.

C.I.3.13.1.3  Fracture Toughness Requirements for Threaded Fasteners Made of Ferritic Materials

For threaded fasteners in ASME Code Class 1 systems that are fabricated from ferritic steels,
discuss the fracture toughness tests performed on the threaded fasteners and demonstrate compliance
with the acceptance criteria set forth in Appendix G to 10  CFR  Part  50.

C.I.3.13.1.4  [Reserved]

3.13.1.5  [Reserved]

3.13.2  C.I.3.13.1.5  Certified Material Test Reports

The applicant should summarize the material fabrication results and material property test results
in the certified material test reports, pursuant to Section III of the ASME Code, Division 1.

C.I.3.13.2  Inservice Inspection Requirements

Demonstrate compliance with the inservice inspectionISI requirements of 10 CFR 50.55a and
Section XI of the ASME Boiler and Pressure Vessel Code, Division 1.

If the preservice inspections, fracture toughness testing, or certified material test reports are
incomplete at the time the COL application is filed, the applicant should describe the implementation
program, including milestones, completion dates and expected conclusions.
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Chapter 4
C.I.4  Reactor

C.I.4.1  Summary Description

COL applicants that reference a certified design do not need to include additional information.

C.I.4.2  Fuel System Design

COL applicants that reference a certified design do not need to include additional information.

C.I.4.3  Nuclear Design

COL applicants that reference a certified design do not need to include additional information.

C.I.4.4  Thermal and Hydraulic Design

COL applicants that reference a certified design do not need to include additional information.

C.I.4.5  Reactor Materials

C.I.4.5.1  Control Rod Drive Structural Materials

COL applicants that reference a certified design do not need to include additional information.

C.I.4.5.2  Reactor iInternal and Core Support Materials

COL applicants that reference a certified design do not need to include additional information.

C.I.4.6  Functional Design of Control Rod Drive System

COL applicants that reference a certified design do not need to include additional information.
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Chapter 5
C.I.5  Reactor Coolant System and ConnectedConnecting Systems

C.I.5.1  Summary Description

COL applicants that reference a certified design do not need to include additional information.

C.I.5.2  Integrity of the Reactor Coolant Pressure Boundary

C.I.5.2.1  Compliance with ASME Codes and Code Cases

C.I.5.2.1.1  Compliance with 10 CFR 50.55a

COL applicants that reference a certified design do not need to include additional information.

C.I.5.2.1.2  Compliance with Applicable ASME Code Cases

COL applicants that reference a certified design do not need to include additional information.

C.I.5.2.2  Overpressure Protection

C.I.5.2.2.1  Design Bases

COL applicants that reference a certified design do not need to include additional information.

C.I.5.2.2.2  Design Evaluation

COL applicants that reference a certified design do not need to include additional information.

C.I.5.2.2.3  Piping and Instrumentation Diagrams

COL applicants that reference a certified design do not need to include additional information.

C.I.5.2.2.4  Equipment and Component Description

COL applicants that reference a certified design do not need to include additional information.

C.I.5.2.2.5  Mounting of Pressure-Relief Devices

COL applicants that reference a certified design do not need to include additional information.

C.I.5.2.2.6  Applicable Codes and Classification

COL applicants that reference a certified design do not need to include additional information.

C.I.5.2.2.7  Material Specification

COL applicants that reference a certified design do not need to include additional information.
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C.I.5.2.2.8  Process Instrumentation

COL applicants that reference a certified design do not need to include additional information.

C.I.5.2  Integrity of .2.9  System Reliability

COL applicants that reference a certified design do not need to include additional information.

C.I.5.2.2.10  Testing and Inspection

Text Moved Here: 4
Identify the tests and inspections to be performed (1) prior to operation and during startup

whichto demonstrate the functional performance and (2) as inservice surveillance to ensure continued
reliability.  Describe specific testing of the low -temperature overpressure protection system, particularly
operability testing, exclusive of relief valves, prior to each shutdown.
End Of Moved Text

C.I.5.2.3  Reactor Coolant Pressure Boundary

5.2.1  Compliance with Codes and Code Cases

5.2.1.1  Compliance with 10 CFR 50.55a Materials

C.I.5.2.3.1  Material Specifications

COL applicants that reference a certified design do not need to include additional information.

5.2.1.2  Applicable Code Cases

COL applicants that reference a certified design do not need to include additional
information.

5.2.2  Overpressure Protection

5.2.2.1  Design Bases

5.2.2.2  Design Evaluation

COL applicants that reference a certified design do not need to include additional
information.

5.2.2.3  Piping and Instrumentation Diagrams

COL applicants that reference a certified design do not need to include additional
information.

5.2.2.4  Equipment and Component Description

COL applicants that reference a certified design do not need to include additional
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information.

5.2.2.5  Mounting of Pressure-Relief Devices

COL applicants that reference a certified design do not need to include additional
information.

5.2.2.6  Applicable Codes and Classification

COL applicants that reference a certified design do not need to include additional
information.

5.2.2.7  Material Specification

COL applicants that reference a certified design do not need to include additional
information.

5.2.2.8  Process Instrumentation

COL applicants that reference a certified design do not need to include additional
information.

5.2.2.9  System Reliability

COL applicants that reference a certified design do not need to include additional
information.

5.2.2.10  Testing and Inspection

Text Was Moved From Here: 4

5.2.3  Reactor Coolant Pressure Boundary Materials

5.2.3.1  Material Specifications

COL applicants that reference a certified design do not need to include additional
information.

5.2.3.2  C.I.5.2.3.2 Compatibility with Reactor Coolant

Provide the following information relative to the compatibility of the system materials and
external insulation of the RCPB with the reactor coolant:

(1) Pressurized-Water Reactor (• Regarding PWR) coolant chemistry (PWRs only).  D, describe
the chemistry of the reactor coolant and the additives (such as
inhibitors).  Describe water chemistry, including maximum
allowable content of chloride, fluoride, sulfate, and oxygen and
permissible content of hydrogen and soluble poisons.  Discuss
methods to control water chemistry, including pH.  Discuss the
industry-recommended methodologies that willto be used to
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monitor water chemistry, and provide appropriate references.

(2) Boiling-Water Reactor (

• Regarding BWR) coolant chemistry (BWRs only).  D, describe the chemistry of the reactor
coolant and the methods for maintaining coolant chemistry.  Provide sufficient information about
allowable range and maximum allowable chloride, fluoride, and sulfate contents, maximum
allowable conductivity, pH range, location of conductivity meters, performance monitoring, and
other details of the coolant chemistry program to indicate whether the facility can maintain
coolant chemistry will be maintained at a level comparable to the recommendations in
Regulatory Guide 1.56,guidelines in the latest version in the EPRI report series, “BWR Water
Chemistry Guidelines,” “Maintenance of Water Purity in Boiling-Water Reactors.”  Discuss the
industry-recommended methodologies that willto be used to monitor water chemistry, and
provide appropriate references.

• Describe the compatibility of construction materials with reactor coolant.  Provide a list of the
materials of construction exposed to reactor coolant and a description of material compatibility
with the coolant, contaminants, and radiolytic products to which the materials may be exposed. 
If nonmetallic materials are exposed to reactor coolant, include a description of the compatibility
of these materials with the coolant.  

• Describe the compatibility of construction materials with external insulation and reactor coolant. 
Provide a list of the materials of construction of the RCPB and a description of their
compatibility with external insulation and the environment, especially in the event of coolant
leakage.  Provide sufficient information about the selection, procurement, testing, storage, and
installation of any nonmetallic thermal insulation for austenitic stainless steel to indicate whether
the concentrations of chloride, fluoride, sodium, and silicate in thermal insulation are within the
ranges recommended in RG 1.36 including information on the leachable contaminants in
insulation on nonaustenitic piping.

This section may reference the EPRI water chemistry guidelines to support the plant-specific
program.  However, this section should fully describe and discuss the plant-specific water coolant
chemistry control program and its compatibility with the RCPB materials. 

C.I.5.2.3.3  Fabrication and Processing of Ferritic Materials

COL applicants that reference a certified design do not need to include additional information.

C.I.5.2.3.4  Fabrication and Processing of Austenitic Stainless Steels

COL applicants that reference a certified design do not need to include additional information.

C.I.5.2.3.5  Prevention of PWSCCPrimary Water Stress-Corrosion Cracking for Nickel-Based Alloys
(PWRs        only)

COL applicants that reference a certified design do not need to include additional information.

C.I.5.2.3.6   Threaded Fasteners

Provide a summary description of the program for ensuring the integrity of bolting and threaded
fasteners and their adequacy.  Reference FSAR Section 3.13, as appropriate.
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C.I.5.2.4  Inservice Inspection and Testing of RCPBReactor Coolant Pressure Boundary

C.I.5.2.4.1  Inservice Inspection and Testing Program

Discuss the inservice inspectionISI and testing program for the NRC Quality Group A
components of the RCPB (ASME Boiler and Pressure Vessel Code, Section III, Code Class 1
components) that complies with the requirements of 10 CFR 50.55a.  Provide sufficient detail to show
that the inservice inspectionISI program meets the requirements of Section XI of the ASME Code. 
Because the inservice inspectionISI program is an operational program as discussed in SECY-05-0197,
the applicant should describe the program and its implementation must be described sufficiently inin
sufficient scope and level of detail for the staff to make a reasonable assurance finding on its
acceptability.  Provide descriptive information on the following:

• System Bboundary Ssubject to Iinspection.  Discuss components (other than steam generator
tubes) and associated supports to include all pressure vessels, piping, pumps, valves, and bolting. 
Because the ISI and IST are operational programs, as discussed in SCY-05-0197, the programs
and their implementation milestones should be fully described and reference any applicable
standards.  Fully described should be understood to mean that the program is clearly and
sufficiently described in terms of the scope and level of detail to allow for a reasonable assurance
finding of acceptability.

• Accessibility.  Describe provisions for access to components and identify any remote access
equipment needed to perform inspections.

• Examination Ccategories and Mmethods.  Discuss the methods, techniques, and procedures used
to meet ASME Code requirementsstandards.  For performing ultrasonic testing (UT) not covered
by the ASME Code, Section XI, Appendix VIII, the applicant should address the issues/concerns
identified in Regulatory Guide 1.150, “Ultrasonic Testing of Reactor Vessel Welds During Pre-
service and Inservice Examinations”RG 1.150 to ensure that the UTultrasonic testing methods,
techniques, and procedures; used for ASME Code examinations; are consistent with those
recommended in the subject regulatory guide. Detailed procedures for performing the
examinations need not be provided because such information may not be available at the time of
COL application.  However, the applicant should make a commitment to provide sufficient
information to demonstrate that the procedures to be used for examinations with the ASME Code
standards.  Such information should be provided to the staff at a pre-determined time agreed
upon by both parties.  The applicant may need to work with the NRC staff during the review to
agree on an appropriate method (e.g., ITAAC, license condition, FSAR update) to ensure that the
as-built plant is consistent with the design reviewed during the licensing process.

• Inspection Iintervals.  Discuss program scheduling in compliancecomparison with the ASME
Code.

• Evaluation of Eexamination Rresults.  Discuss provisions for evaluation of examination results to
include evaluation methods for detected flaws and repair procedures for components that reveal
defects.

• System Ppressure Ttests.  Provide descriptive information onDescribe system pressure tests and
correlated technical specificationTS requirements.

• Code Eexemptions.  Identify any exemptions from Code requirements.

(8) Relief Requestscomponents that are exempted from the examination standards in ASME Code,
Section XI.

• Relief requests.  Discuss any requests for relief from ASME Code requirements which
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arestandards that the applicant finds impractical due tobecause of limitations of component
design, geometry, or materials of construction.

• ASME Code Cases.  Identify ASME Code Cases whichthat have been invoked.

Provide details of the inservice inspectionISI program including information on areas subject to
examination, method of examination, and extent and frequency of examination.

C.I.5.2.4.2  Pre-Sservice Inspection and Testing Program

Describe the pre-service examination program that meets the requirementsstandards of Subarticle
NB-5280 of Section III, Division I, of the ASME Code.  Because the pre-service inspection program is an
operational program, as discussed in SECY-05-0197SECY-05-0197, the program and its implementation
must be described sufficiently inmilestones should be fully described and reference any applicable
standards.  Fully described should be understood to mean that the program is clearly and sufficiently
described in terms of the scope and level of detail to allow for a reasonable assurance finding of
acceptability.

C.I.5.2.5  Reactor Coolant Pressure Boundary Leakage Detection

COL applicants that reference a certified design do not need to include additional information.
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C.I.5.3  Reactor Vessels

C.I.5.3.1  Reactor Vessel Materials

C.I.5.3.1.1  Material Specifications

COL applicants that reference a certified design do not need to include additional information.

C.I.5.3.1.2  Special Processes Used for Manufacturing and Fabrication

COL applicants that reference a certified design do not need to include additional information.

C.I.5.3.1.3  Special Methods for Nondestructive Examination

COL applicants that reference a certified design do not need to include additional information.

C.I.5.3.1.4  Special Controls for Ferritic and Austenitic Stainless Steels

COL applicants that reference a certified design do not need to include additional information.

C.I.5.3.1.5  Fracture Toughness

COL applicants that reference a certified design do not need to include additional information.

C.I.5.3.1.6  Material Surveillance

Describe the material surveillance program in sufficient detail to ensure that the program meets
the requirements of Appendix H to 10 CFR Part 50.  Describe the method for calculating neutron fluence
for the reactor vessel beltline and the surveillance capsules.  Because the material surveillance program is
an operational program, as discussed in SECY-05-0197, the applicant mus describe the program and its
implementation in sufficient scope and level of detail for the staff to make a reasonable assurance finding
on its acceptability.

5.2.5  Reactor Coolant Pressure Boundary Leakage Detection  In particular, address the following
topics:

• basis for selection of material in the program

• number and type of specimens in each capsule

• number of capsules and proposed withdrawal schedule in compliance with the edition of
ASTM E-185 Annual Book of ASTM Standards, Part 30, referenced in Appendix H to 10 CFR
Part 50

• neutron flux and fluence calculations for vessel wall and surveillance specimens and
conformance with guidance of RG 1.190

• expected effects of radiation on vessel wall materials and basis for estimation

• location of capsules, method of attachment, and provisions to ensure that capsules are retained in
position throughout the vessel lifetime
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C.I.5.3.1.7  Reactor Vessel Fasteners

C.I.5.3.2  Pressure-Temperature Limits, Pressurized Thermal Shock, and Charpy Upper-Shelf Energy 
                 Data and Analyses

C.I.5.3.2.1  Limit Curves

COL applicants that reference a certified design do not need to include additional information.

5.3  Reactor Vessels

5.3.1  Reactor Vessel Materials

5.3.1.1  Material SpecificationsC.I.5.3.2.2  Operating Procedures

Text Moved Here: 5
Compare the pressure-temperature limits in Section 5.3.2.1 of the FSAR with intended operating

procedures, and show that limits willthe plant does not be exceeded exceed these limits during any
condition of normal operation, including anticipated operational occurrencesAOO and system hydrostatic
tests.  The FSAR should include a commitment that plant operating procedures will ensure that the plant
does not exceed the pressure -temperature limits identified in Section 5.3.2.1 will not be exceeded during
any foreseeable upset condition.
End Of Moved Text

C.I.5.3.2.3  Pressurized Thermal Shock (PWRs only)

COL applicants that reference a certified design do not need to include additional information.

C.I.5.3.12.24  SpeciaUpper-Shel Processes Used for Manufacturing and Fabricationf Energy

COL applicants that reference a certified design do not need to include additional information.

C.I.5.3.1.3  Special Methods for Nondestructive Examination3  Reactor Vessel Integrity

The COL applicant may identify a specific manufacturer, if one has been chosen, and provide a
description of their experience.

C.I.5.3.3.1  Design

COL applicants that reference a certified design do not need to include additional information.

C.I.5.3.13.42  Special Controls for Ferritic and Austenitic Stainless SteelsMaterials of Construction

COL applicants that reference a certified design do not need to include additional information.

C.I.5.3.13.53  Fracture ToughnessFabrication Methods

COL applicants that reference a certified design do not need to include additional information.



RG 1.206, Page C.III.1-119

5.3.1.6  Material Surveillance

Describe theC.I.5.3.3.4  Inspection Requirements

Summarize the inspection test methods and requirements, paying particular attention to the level
of initial integrity.  Describe any methods that are in addition to the minimum standards of Section III of
the ASME Code.
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C.I.5.3.3.5  Shipment and Installation

Summarize the means used to protect the vessel so that it will maintain its as-manufactured
integrity during shipment and site installation.  Reference other FSAR sections as appropriate.

C.I.5.3.3.6  Operating Conditions

Text Moved Here: 6
Summarize the operational limits that willto be specified to ensure vessel safety.  Provide a basis

for concluding that vessel will maintain its integrity will be maintained during the most severe postulated
transients and pressurized thermal shock (PTS) events at PWRs.  Reference other FSAR sections as
appropriate.
End Of Moved Text

C.I.5.3.3.7  Inservice Surveillance

Summarize the ISI and material surveillance program in sufficient detail to provide assurance
thats and explain the program meetsir adequacy relative to the requirements of Appendix H to 10 CFR
Part 50.  Describe the method for calculating neutron fluence for the reactor vessel beltline and the
surveillance capsules.  Because the material surveillance program is an operational program, as discussed
in SECY-05-0197, the program and its implementation must be described sufficiently in scope and level
of detail for the staff to make a reasonable assurance finding on its acceptability.  In particular, address
the following topics:
(1) basis for selection of material in the program.
(2) number and type of specimens in each capsule.
(3) number of capsules and proposed withdrawal schedule comply with the edit of ASTM E-185,

“Surveillance Tests on Structural Materials in Nuclear Reactors,” Annual Book of ASTM
Standards, Part 30, American Society for Testing and Materials referenced to 10 CFR Part 50,
Appendix H.

(4) neutron flux and fluence calculations for vessel wall and surveillance specimens and
conformance with guidance of Regulatory Guide 1.190.

(5) expected effects of radiation on vessel wall materials and basis for estimation.
(6) location of capsules, method of attachment, and provisions to ensure that capsules will be

retained in position throughout the vessel lifetime.

5.3.1.7  Reactor Vessel Fasteners

5.3.2  Pressure-Temperature Limits, Pressurized Thermal Shock, and Charpy Upper Shelf
Energy Data and Analyses

5.3.2.1  Limit Curves and standards in Section XI of the ASME Code.  Reference Sections C.I.5.2.4 and
C.I.5.3.1 as appropriate.

C.I.5.3.3.8  Threaded Fasteners

COL applicants that reference a certified design do not need to include additional information.

5.3.2.2  Operating Procedures
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Text Was Moved From Here: 5

5.3.2.3  Pressurized Thermal Shock (PWRs only)C.I.5.4  Reactor Coolant System Component and
Subsystem Design

C.I.5.4.1  Reactor Coolant Pumps or Circulation Pumps (BWR)

COL applicants that reference a certified design do not need to include additional information.

C.I.5.4.1.1  Pump Flywheel Integrity (PWR)

COL applicants that reference a certified design do not need to include additional information.

Text Moved Here: 7

C.I.5.4.2  Steam Generators (PWR)

C.I.5.4.2.1  Steam Generator Materials

To maintain the compatibility of steam generator tubing with primary and secondary coolant,
describe the methods used in monitoring and maintaining the chemistry of the primary and secondary
coolant within the specified ranges.

C.I.5.4.2.2  Steam Generator Tube Integrity Program

End Of Moved Text

Address the following aspects:

• Steam generator program.  Describe the elements of the tube integrity program and the extent to
which they are consistent with the steam generator program requirements provided in the latest
revision of the STS.  Discuss the method for determining the tube repair criteria.  Describe the
scope and extent of the preservice inspection of the steam generator tubes.

• Technical Specifications.  Describe the steam generator tube inspection and reporting
requirements to be adopted into the STS (including the LCOs, surveillance requirements, and
primary-to-secondary leakage limits).  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)).

C.I.5.4.3  Reactor Coolant System Piping and Valves

COL applicants that reference a certified design do not need to include additional information.

C.I.5.4.4  Main Steamline Flow Restrictions

COL applicants that reference a certified design do not need to include additional information.

C.I.5.4.5  Pressurizer

COL applicants that reference a certified design do not need to include additional information.



RG 1.206, Page C.III.1-122

5.3.2.4  Upper Shelf EnergyC.I.5.4.6  Reactor Core Isolation Cooling System (BWRs)/Isolation
Condenser System (Economic                          Simplified BWR)

COL applicants that reference a certified design do not need to include additional information.

5.3.3  Reactor Vessel Integrity

5.3.3.1  DesignC.I.5.4.7 Residual Heat Removal System/Passive Residual Heat
Removal System (Advanced Light-    Water Reactor/Shutdown
Cooling Mode of the Reactor Water Cleanup System
(Economic     Simplified BWR)

COL applicants that reference a certified design do not need to include additional information.

5.3.3.2  Materials of ConstructionC.I.5.4.8  Reactor Water Cleanup System (BWR)/Reactor Water
Cleanup/Shutdown Cooling System                      (Economic Simplified BWR)

COL applicants that reference a certified design do not need to include additional information.

5.3.3.3  Fabrication MethodsC.I.5.4.9  Reactor Coolant System Pressure Relief Devices/Reactor
Coolant Depressurization Systems

COL applicants that reference a certified design do not need to include additional information.

5.3.3.4  Inspection Requirements

Summarize the inspection test methods and requirements, paying particular attention to
the level of initial integrity.  Describe any methods that are in addition to the minimum
requirements of Section III of the ASME Code.

5.3.3.5  Shipment and Installation

Summarize the means used to protect the vessel so that its as-manufactured integrity will
be maintained during shipment and site installation.  Reference other FSAR sections as
appropriate.

5.3.3.6  Operating Conditions

Text Was Moved From Here: 6

5.3.3.7  Inservice Surveillance

Summarize the inservice inspection and material surveillance programs and explain their
adequacy relative to the requirements of Appendix H to 10 CFR Part 50 and Section XI of the
ASME Code.  Reference Sections C.I.5.2.4 and C.I.5.3.1 as appropriate.
5.3.3.8  Threaded FastenersC.I.5.4.10  Reactor Coolant System Component Supports

COL applicants that reference a certified design do not need to include additional information.
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C.I.5.4.11  Pressurizer Relief Discharge System (PWRs only)

COL applicants that reference a certified design do not need to include additional information.

5C.4  Component and Subsystem Design

I.5.4.12  Reactor Coolant Pumps

5.4.1.1  Pump Flywheel Integrity (PWR)

Text Was Moved From Here: 7
Address the following:

(1) Steam Generator Program.  Describe the elements of the tube integrity program and the extent
to which they are consistent with the steam generator program requirements provided in
Revision 3.1 of the Standard Technical Specifications.  Discuss the method for determining
the tube repair criteria.  Describe the scope and extent of the pre-service inspection of the
steam generator tubes.

(2) Technical Specifications.  Describe the steam generator tube inspection and reporting
requirements to be adopted into the Technical Specifications (including the limiting
conditions for operation, surveillance requirements, and primary-to-secondary leakage limits). 
Discuss the extent to which there are any potential conflicts (i.e., differences) between the
Technical Specifications and Article IWB-2000 of Section XI of the ASME Code [refer to
10 CFR 50.55a(b)(2)(iii)].

5.4.3  Reactor Coolant PipingSystem High-Point Vents

COL applicants that reference a certified design do not need to include additional information.

C.I.5.4.13  Main Steamline, Feedwater, and Auxiliary Feedwater Piping

COL applicants that reference a certified design do not need to include additional information.

5.4.4  [Reserved]

5.4.5  [Reserved]

5.4.6  Reactor Core Isolation Cooling System (BWR)

COL applicants that reference a certified design do not need to include additional
information.

5.4.7  Residual Heat Removal System

COL applicants that reference a certified design do not need to include additional
information.

5.4.8  Reactor Water Cleanup System (BWR)

COL applicants that reference a certified design do not need to include additional
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information.

5.4.9  Isolation Condenser System

5.4.10  [Reserved]

5.4.11  Pressurizer Relief Tank (PWR)

COL applicants that reference a certified design do not need to include additional
information.

5.4.12  Reactor Coolant System High Point VentsChapter 6
C.I.6  Engineered Safety Features

Generic DCDs typically address the equipment and the material used to manufacture the
components in the ESF system.  If applicable, the applicant may incorporate this information by
reference.

C.I.6.1  Engineered Safety Feature Materials

Provide a discussion of the materials used in ESF components and the material interactions with
ECCS fluids that potentially could impair operation of ESF systems.

C.I.6.1.1  Metallic Materials

C.I.6.1.1.1  Materials Selection and Fabrication

COL applicants that reference a certified design do not need to include additional information.

5.4.13  [Reserved]

5.4.14  [Reserved]
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Chapter 6.  Engineered Safety Features

The applicants should state its intentions with regard to its adoption of risk informed
categorization and treatment of structures, systems and components in accordance with 10 CFR
50.69.

Generic DCDs typically address the equipment, the material used to manufacture the
components in the ESF system.  If applicable, this information may be incorporated by reference.

General

Engineered safety features (ESF) are provided to mitigate the consequence of postulated
accidents in the unlikely event an accident occurs.  The General Design Criteria (GDC) 1, 4, 14, 31,
35, 41 and Appendix B of 10 CFR Part 50, and 10 CFR Part 50, §50.55a, require that certain
systems be provided to serve as engineered safety features (ESFs) systems.  To meet GDC 14, the
fluids used in ESF systems, when interacting with the reactor coolant pressure boundary (RCPB),
should have a low probability of causing abnormal leakage, rapidly propagating failure and of
gross rupture.  Containment systems, residual heat removal systems, emergency core cooling
systems (ECCS), containment heat removal systems (CHRS), containment atmosphere cleanup
systems, and certain cooling water systems are typical of the systems that are required to be
provided as ESFs.  Provide information on the ESFs provided in the plant in sufficient detail to
permit an adequate evaluation of the performance capability of these features.

The ESF systems included in plant designs may vary.  The ESF systems explicitly discussed
in the sections of this chapter are those that are commonly used to limit the consequences of
postulated accidents in light-water-cooled power reactors and should be treated as illustrative of
the ESF systems and of the kind of informative material that is needed.  This section should list
each system that is considered to be part of ESF systems.

The information provided in this section is to assure compatibility of the materials with the
specific fluids to which the materials are subjected.  Provide adequate information to assure
compliance with the applicable Commission regulations stated in 10 CFR Part 50, including the
applicable general design criteria (GDC); or with the positions of applicable Regulatory Guides
and Branch Technical Positions, and also with the applicable provisions of the ASME Boiler and
Pressure Vessel Code (hereinafter “the Code”), including Sections II, III, and Xl.

6.1  Engineered Safety Feature Materials

Provide a discussion of the materials used in ESF components and the material interactions
with ECCS fluids that potentially could impair operation of ESF systems in this section.

6.1.1  Metallic Materials

6.1.1.1 Materials Selection and Fabrication

COL applicants that reference a certified design do not need to include additional
information.

6.1.1.2  C.I.6.1.1.2  Composition and Compatibility of Core Cooling Coolants and Containment Sprays
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ProvideDescribe the following information items relative to the composition and compatibility of
the core cooling water and the containment sprays and other processing fluids towith the materials of the
ESF systems:

(a) • Provide the information on the compatibility of the ESF materials used in the
manufacture of ESF components with the ESF fluids to verify that all materials used are
compatible.

(b)

• Describe the process used to verify that components and systems are cleaned in accordance with
Regulatory GuideRG 1.37.

(c)

• Describe the process used to determine whether non-metallic thermal insulation will beis used on
components of the ESF systems, and if it is, how it isthe applicant verifieds that the amount of
leachable impurities in the specified insulation will beis within the “acceptable analysis area” of
Figure 1 of Regulatory GuideRG 1.36.

(d)

• Provide adequate information asthe methods to how you proposebe used to control the chemistry
of the water used for the ECCS and the CSS and during the operation of the systems.  Describe
the methods and bases to evaluate the short-term (during the mixing process) compatibility and
long-term compatibility of these sprays with all safety- related components within the
containment.

(e)

• Describe the methods you will employto be used for storing the ESF fluids to reduce
deterioration which may occur either by chemical instability or by corrosive attack on the storage
vessel.  Describe the effects such deterioration could have on the compatibility of these ESF
coolants with both the ESF materials of construction and the other materials within the
containment.

C.I.6.1.2  Organic Materials

Identify and quantify all organic materials that exist within the containment building in
significant amounts.  Such organic materials include wood, plastics, lubricants, paint or coatings, electric
insulation, and asphalt.  PThe applicant should classify plastics, paints, and other coatings should be
classified and list its references listed.  Coatings not intended for 40-year service without over-coating
should include total coating thicknesses expected to be accumulated over the service life of the substrate
surface.
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C.I.6.2  Containment Systems

NoCOL applicants do not need to include additional information is needed.

C.I.6.2.1  Containment Functional Design

COL applicants that reference a certified design do not need to include additional information.

C.I.6.2.2  Containment Heat Removal Systems

COL applicants that reference a certified design do not need to include additional information.

6.2.3  

Describe how containment sump recirculation (PWR) and suppression pool recirculation (BWR)
design meets the guidelines of RG 1.82, Revision 3 with respect to the LOCA-generated debris.

C.I.6.2.3  Secondary Containment Functional Design

COL applicants that reference a certified design do not need to include additional information.

6.2.4  

If the secondary containment design leak rate is in excess of 100 percent/day, provide an
evaluation of the secondary containment system’s ability to function as intended under adverse wind
loading conditions that are characteristic of the plant site. 

C.I.6.2.4  Containment Isolation System

COL applicants that reference a certified design do not need to include additional information.

6.2.5  Combustible Gas Control in Containment

COL applicants that reference a certified design do not need to include additional information.

6.2.6  C.I.6.2.5  Combustible Gas Control in Containment

COL applicants that reference a certified design do not need to include additional information.

C.I.6.2.6  Containment Leakage Testing

General Design Criteria 52; 53, and 54The following GDC require that the reactor containment,
containment penetrations, and containment isolation barriers be designed to permit periodic leakage rate
testing.:

Appendix J•
GDC 52, “Primary Reactor“Capability for Containment Leakage Testing for WaterCooled Power
Reactors,”Rate Testing”
• GDC 53, “Provisions for Containment Testing and Inspection”
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• GDC 54

Appendix J to 10 CFR Part 50 specifies the leakage testing requirements for the reactor
containment, containment penetrations, and containment isolation barriers.

This section should present a proposed testing program that complies with the requirements of
the GDC and Appendix J to 10 CFR Part 50.  AThe applicant should identify and justify all exceptions to
the explicit requirements of the GDC and Appendix J should be identified and justified.

Describe the implementation of the containment leakage testing program.

C.I.6.2.6.1  Containment Integrated Leakage Rate Test

Specify the maximum allowable containment integrated leakage rate.  Describe the testing
sequence for the containment structural integrity test and the containment leakage rate test.  Discuss the
pretest requirements, including the requirements for inspecting the containment, taking corrective action
and retesting in the event that the test finds structural deterioration of the containment is found, and
reporting.  Also discuss the criteria for positioning isolation valves, the manner in which isolation valves
will beare positioned, and the requirements for venting or draining of fluid systems prior to containment
testing.

FThis section should list the fluid systems that willto be vented or opened to the containment
atmosphere during testing.  It should be listed;also identify and justify the systems that will not be vented
should be identified and justification given.

Describe the measures that willto be taken to ensure the stabilization of containment conditions
(temperature, pressure, humidity) prior tobefore containment leakage rate testing.

Describe the test methods and procedures to be used duringfor containment leakage rate testing,
including local leakage testing methods, test equipment and facilities, period of testing, and verification
of leak test accuracy.

Identify the acceptance criteria for containment leakage rate tests and for verification tests. 
Discuss the provisions for additional testing in the event acceptance criteria cannot be met.

C.I.6.2.6.2  Containment Penetration Leakage Rate Test

Provide a listing of all containment penetrations.  Identify the containment penetrations that are
exempt from leakage rate testing and give the reasons whyfor they are exemptedir exemption.

Describe the test methods that will be used to determine containment penetration leakage rates. 
Specify the test pressure to be used.

Provide the acceptance criteria for containment penetration leakage rate testing.  Specify the
leakage rate limits for the containment penetrations.

C.I.6.2.6.3  Containment Isolation Valve Leakage Rate Test

Provide a listing of all containment isolation valves.  Identify and justify the containment
isolation valves that are not included in the leakage rate testing and provide justification.
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Describe the test methods that will be used to determinefor determining isolation valve leakage
rates.  Specify the test pressure to be used.

Provide the acceptance criteria for leakage rate testing of the containment isolation valves. 
Specify the leakage rate limits for the isolation valves.

C.I.6.2.6.4  Scheduling and Reporting of Periodic Tests

Provide the proposed schedule for performing pre-operational and periodic leakage rate tests for
each of the following:

(1) Ccontainment integrated leakage rate;
(2) Ccontainment penetrations; and
(3) Ccontainment isolation valves.

Describe the test reports that willto be prepared and include provisions for reporting test results
that fail to meet acceptance criteria.

C.I.6.2.6.5  Special Testing Requirements

Specify the maximum allowable leakage rate for the following:

(1) Iin-leakage to sub-atmospheric containment, and
(2) Iin-leakage to the secondary containment of dual containments.

Describe the test procedures for determining the above in-leakage rates.  Describe the leakage
rate testing that will be done to determinefor determining the leakage from the primary containment that
bypasses the secondary containment and other plant areas maintained at a negative pressure following a
LOCA.  Specify the maximum allowable bypass leakage.

Describe the test procedures for determining the effectiveness following postulated accidents of
isolation valve seal systems and of fluid-filled systems that serve as seal systems.

C.I.6.2.7  Fracture Prevention of Containment Pressure Vessel

COL applicants that reference a certified design do not need to include additional information.

C.I.6.3  Emergency Core Cooling System

Identify design differences from the referenced certified design, including fuel designs, design
parameters values, and operating conditions.  Confirm that the design differences are bounded by the
LOCA analyses in the DCD bound the design differences.  If the differences are not bounded, provide
new LOCA analyses affected by the design difference per saccording to Section C.I.15 of this guide.

C.I.6.4  Habitability Systems

COL applicants that reference a certified design do not need to include additional information.

C.I.6.5   Fission Product Removal and Control Systems
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C.I.6.5.1  ESF Filter Systems

COL applicants that reference a certified design do not need to include additional information.

C.I.6.5.2  Containment Spray Systems

COL applicants that reference a certified design do not need to include additional information.

C.I.6.5.3  Fission Product Control Systems and Structures

COL applicants that reference a certified design do not need to include additional information.

C.I.6.5.4  Ice Condenser as a Fission Product

COL applicants that reference a certified design do not need to include additional information.

C.I.6.5.5  Pressure Suppression Pool as a Fission Product Cleanup System

COL applicants that reference a certified design do not need to include additional information.

Text Moved Here: 8
C.I.6.6  In-Sservice Inspection of Class 2 and 3 Components

In this section, discuss the in-service inspectionISI program for Quality Group B and C
components (i.e., Class 2 and 3 components in Section III of the ASME B&PV Code).

Describe the implementation of this program.

C.I.6.6.1  Components Subject to Examination
End Of Moved Text
6.5.5  Pressure Suppression Pool as a Fission Product Cleanup System

COL applicants that reference a certified design do not need to include additional
information.

Text Was Moved From Here: 8

COL applicants that reference a certified design do not need to include additional information.

6.6.2  AccessibilityC.I.6.6.2  Accessibility

COL applicants that reference a certified design do not need to include additional information.

C.I.6.6.3  Examination Techniques and Procedures

Indicate the extent to which the inspections adopt the examination techniques and procedures
described in Section XI of the ASME Code will be used.  Describe any special examination techniques
and procedures that the inspection might be used to meet the ASME Code requirements.
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C.I.6.6.4  Inspection Intervals

Indicate that the applicant develops an inspection schedule for Class 2 system components will
be developed in accordance with the guidance of ASME Code Section XI, Sub-article IWC-2400, and
whether the applicant develops a schedule for Class 3 system components will be developed according to
Sub-article IWD-2400.

C.I.6.6.5  Examination Categories and Requirements

Indicate that the in-service inspectionISI categories and requirements for Class 2 components are
in agreement with Section XI, and IWC-2500 of the ASME Code.  Indicate the extent to which in-service
inspectionISI categories and requirements for Class 3 components are in agreement with Section XI, Sub-
article IWD--2500.

C.I.6.6.6  Evaluation of Examination Results

Indicate that the evaluation of Class 2 component examination results will complyis consistent
with the requirementsguidelines of Article IWA-3000 of Section XI of the ASME Code.  Describe the
method to be utilized in the evaluation offor evaluating examination results for Class 3 components and,
until the publication of IWD-3000, indicate the extent to which these methods are consistent with the
requirements ofguidelines in Article IWA-D-3000 of Section XI.  In addition, indicate that repair
procedures for Class 2 components will complyare consistent with the requirementsguidelines of Article
IWC-4000 of Section XI.  Describe the procedures to be utilized for repair of Class 3 components and
indicate the extent to which these procedures are in agreement with Article IWD-4000 of Section XI.

C.I.6.6.7  System Pressure Tests

Indicate that the program for Class 2 system pressure testing will complyis consistent with the
criteriaguidelines of ASME Code Section XI, Article IWC-5000.  Also indicate whether the program for
Class 3 system pressure testing will complyis consistent with the criteriaguidelines in Article IWD-5000.

C.I.6.6.8  Augmented In-service Inspection to Protect Aagainst Postulated Piping Failures

Provide an augmented in-service inspectionISI program for high-energy fluid system piping
between containment isolation valves or, where no isolation valve is used inside containment, between
the first rigid pipe connection to the containment penetration or the first pipe whip restraint inside
containment and the outside isolation valve.  This program should contain information concerning areas
subject to examination, method of examination, and extent and frequency of examination.

C.I.6.7  Main Steam Lline Isolation Valve Leakage Control Steam (BWRs)

COL applicants that reference a certified design do not need to include additional information.
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Chapter 7
C.I.7  Instrumentation and Controls

7.0  Overview

The reactor system instrumentation senses the various reactor parameters and transmits
appropriate signals to the control systems during normal operation, and to the reactor trip and
engineered-safety-featureESF systems during abnormal and accident conditions.  The information
provided in this chapter should emphasize those instruments and associated equipment whichthat
constitute the protection and safety systems.  The regulation in 10  CFR  50.55a(h) requires protection
systems to meet the requirements of IEEE Std 603-1991, “IEEE Standard Criteria for Safety Systems for
Nuclear Power Generating Stations.” It is supplemented by 603-1991.  Supplementing this standard is
IEEE Std 7-4.3.2-2003, “IEEE Standard Criteria for Digital Computers in Safety Systems of Nuclear
Power Generating Stations,” which provides criteria for applying IEEE Std 603 to computer systems. 
The applicant should provide an analysis of control systems and instrumentation should be provided,,
with particularly considerations of control system-induced transients which, if not terminated in a timely
manner, could result in fuel damage, radiation release, or other public hazard.  IThe applicant should also
provide information for post-accident monitoring should also be provided to guide the plant operators to
take the necessary manual actions for public safety.

During the design certification review stage, the digital I&C system design haswill not been
completed.  The staff’s safety determination, under provisions of 10 CFR Part 52 provision, relieds on
satisfactory demonstration of the design acceptance criteria (DAC) by the COL applicant.  The COL
application should address the digital I&C system design development process, as documented in the
referenced certified design’s design control document (DCD), should be addressed in the COL
application.  The staff needs to confirm the COL applicant’s implementation of this process through the
Inspection, Tests, Analyses, and Acceptance Criteria (ITAAC) at various phases of the design
development.  The DAC and the associated ITAAC willneed to verify that the I&C system will
besystem’s designed, testedtesting, and operatedoperation are in accordance with the design certification. 
TSection C.III.5 of this guide addresses the guidance for I&C design process ITAAC is addressed in
Section C.III.5.

For a COL application referencing a certified design, the following summarizes the required
information can be summarized as follows:

• Basic design is discussed in theThe referenced certified design DCD.

• Design related discusses the basic design.

• Section C.III.5 of this guide addresses the design-related ITAAC (also known as DAC) is
addressed in Section C.III.5 of this guide.

• Any item that departs from the referenced certified design should follow the guidance stated in
Section C.III.1.6 of this guide, and should be addressed in; the related sections as indicated
below should address these items.

The discussion in Sections 7.1 through 7.9 belowof this guide provides the overall design
features the staff wouldwill need to review for COL licensing and/or ITAAC verification.  This is
provided todiscussion informs the applicant of the scope of staff review in the I&C areas.  The submittal
should address those areas not addressedcovered in the DCD or provided per Sections C.III.5 and
C.III.1.6 of this guide.
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C.I.7.1  Introduction

C.I.7.1.1  Identification of Safety-Related Systems

Identify all instrumentation, control, and supporting systems that are not addressed in the design
control documentDCD of the referenced certified design or other parts of the COL application. 
Information needed to address these systems can be foundappears in Section C.I.7.1.1 of this guide.

C.I.7.1.2  Identification of Safety Criteria

Information needed to address safety criteria can be foundappears in Section C.I.7.1.2 of this
guide.
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C.I.7.2  Reactor Trip System

Identify any reactor trip system (RTS) instrumentation, control, and supporting systems that are
not addressed in the design control documentDCD of the referenced certified design or other parts of the
COL application.  Section C.I.7.2 of this guide presents the information needed to address these systems. 
Address resolution of COL action items in the reactor trip system area from the referenced certified
design.

C.I.7.3  Engineered Safety Feature Systems

Identify any ESF systems I&C and supporting systems not addressed in the DCD of the
referenced certified design or other parts of the COL application.  Section C.I.7.3 of this guide describes
the information needed to address these systems.  Address resolution of COL action items in the ESF
system area from the referenced certified design.

C.I.7.4  Systems Required for Safe Shutdown

Identify any safe-shutdown systems I&C and supporting systems not addressed in the DCD of the
referenced certified design or other parts of the COL application.  Section C.I.7.4 of this guide presents
information needed to address these systems.  Address resolution of COL action items in the safe-
shutdown system area from the referenced certified design.

C.I.7.5  Information Systems Important to Safety

Identify any information systems not addressed in the DCD of the referenced certified design or
other parts of the COL application.  Section C.I.7.5 of this guide describes the information needed to
address these systems.  Address resolution of COL action items in the safety-related display system area
from the referenced certified design.

C.I.7.6  Interlock Systems Important to Safety

Identify all interlock systems important to safety not addressed in the DCD of the referenced
certified design or other parts of the COL application.  Information needed to address these systems can
be foundappears in Section C.I.7.26 of this guide.  Address resolution toof COL action items in reactor
tripthe safety-related interlock system area from the referenced certified design.

C.I.7.37  Engineered Safety FeatureControl Systems Not Required for Safety

Identify any engineered safety feature (ESF)control systems instrumentation, control, and
supporting systems that are not addressed in the design control documentDCD of the referenced certified
design or other parts of the COL application.  Information needed to address these systems can be
foundappears in Section C.I.7.37 of this guide.  Address resolution toof COL action items in ESFthe
control system area from the referenced certified design.

7.4  Systems Required for Safe ShutdownC.I.7.8  Diverse Instrumentation and Control Systems

C.I.7.8.1  System Description

Identify any safe shutdown systems instrumentation, control, and supporting systems that
arediverse I&C system not addressed in the design control document DCD of the referenced certified
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design or other parts of the COL application.  Section C.I.7.8 of this guide describes the information
needed to address these systems.  Address resolution of COL action items in the diverse I&C system area
from the referenced certified design.

C.I.7.9  Data Communication Systems

Identify any data communication systems not addressed in the DCD of the referenced certified
design or other parts of the COL application.  Information needed to address these systems can be
foundappears in Section C.I.7.49 of this guide.  Address resolution toof COL action items in safe
shutdownthe data communication system area from the referenced certified design.

7.5 Information Systems Important to Safety

Identify any information systems that are not addressed in the design control document of the
referenced certified design or other parts of the COL application.  Information needed to address these
systems can be found in Section C.I.7.5 of this guide.  Address resolution to COL action items in safety-
related display system area from the certified design.

7.6  Interlock Systems Important to Safety

Identify all interlock systems important to safety that are not addressed in the design control
document of the referenced certified design or other parts of the COL application.  Information needed to
address these systems can be found in Section C.I.7.6 of this guide.  Address resolution to COL action
items in safety-related interlock system area from the certified design.

7.7  Control Systems Not Required for Safety

Identify any control system instrumentation, and supporting systems that are not addressed in the
design control document of the referenced certified design or other parts of the COL application. 
Information needed to address these systems can be found in Section C.I.7.7 of this guide.  Address
resolution to COL action items in control system area from the certified design.

7.8  Diverse Instrumentation and Control Systems

7.8.1  System Description

Identify any diverse instrumentation and control system that are not addressed in the design
control document of the referenced certified design or other parts of the COL application.  Information
needed to address these systems can be found in Section C.I.7.8 of this guide.  Address resolution to COL
action items in diverse instrumentation and control system area from the certified design.

7.9  Data Communication Systems

Identify any data communication systems that are not addressed in the design control document
of the referenced certified design or other parts of the COL application.  Information needed to address
these systems can be found in Section C.I.7.9 of this guide.  Address resolution to COL action item in
data communication system area from the certified design.
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Chapter 8
C.I.8  Electrical Power

The electric power system is the source of power for station auxiliaries during normal operation,
and for the reactor protection system and engineered safety featuresESFs during abnormal and accident
conditions.  Thus, the COL applicant should provide information in Chapter 8 of the FSAR on
establishing the functional adequacy of the offsite power systems and the safety-related onsite ac and dc
electric power systems (, and electrical systems important to safety)s applicable to either passive or
nonpassive designs and ensuring that these systems have adequate redundancy, independence,
and testability in conformance with the current criteria established by the U.S Nuclear Regulatory
Commission (NRC).

8.1  Introduction

ProvideNRC.  For passive designs that are exempted from requiring the two offsite power
sources required by GDC 17, the COL applicant should provide at least one offsite power circuit from
the transmission network powering the safety-related systems under normal, abnormal, and accident
conditions.

C.I.8.1  Introduction

The COL applicant should provide a brief description of the utility grid and its interconnection to
the nuclear unit and other grid interconnections.  The applicant should list electrical systems as well as
supporting systems that are safety-related.
describe those onsite ac and dc loads that are added to the certified design and the function performed by
these loads. 

The application document should provide a regulatory requirements applicability matrix that lists
all design bases, criteria, regulatory guides, standards, and other documents that willto be implemented in
the design of the electrical systems that are beyond the scope of the design certification.  The application
document should include the specific information identified in Section C.I.8.1 of this guide should be
included in the application document.

C.I.8.2  Offsite Power System

C.I.8.2.1  Description

The offsite power system is the preferred source of power for the reactor protection system and
engineered safety featuresESFs during normal, abnormal, and accident conditions.  It includes two or
more physically independent circuits from the transmission network for nonpassive designs and at least
one offsite circuit for the passive designs.  It encompasses elements such as the grid, transmission lines
(overhead or underground), transmission line towers, transformers, switchyard components and control
systems, and switchyard battery systems, the main generator, and so forth.

P.

The COL applicant should provide information concerning offsite power lines coming from the
transmission network to the plant switchyard.  The applicant should identify circuits from the
transmission network that are designated as two offsite power circuits and are relied uponon for accident
mitigation should be identified and describeddescribe them in sufficient detail to demonstrate
conformance with General Design Criteria (GDCs) 2, 4, 5, 17, and 18, as set forth in Appendix Ain
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Appendix A to Title 10, Part 50, of the Code of Federal Regulations (10 CFR Part 50)10 CFR Part 50. 
The discussion should includecover the independence between these two offsite power sources to ensure
that both electrical and physical separation exists, in order to minimize the chance of simultaneous
failure.

Perform a failure mode and effects analysis  For passive designs, the applicant should provide
information on the single offsite power source with sufficient capacity and capability from the
transmission network designed to power the safety-related systems and other auxiliary systems under
normal, abnormal, and accident conditions.  The design of this offsite power source should minimize to
the extent practical the likelihood of its failure under normal, abnormal, and accident conditions.

The COL applicant should perform a FMEA of the switchyard components to assess the
possibility of simultaneous failure of both circuits as a result of single events, such as a breaker not
operating during fault conditions, a spurious relay trip, a loss of a control circuit power supply, or a fault
in a switchyard bus or transformer.  For passive designs, the FMEA should ensure that a single event
such as a breaker not operating during fault condition, a loss of control circuit power supply or fault in a
switchyard bus does not cause failure of the single designated offsite line.   The discussion should provide
the capacity and electrical characteristics of transformers, breakers, buses, transmission lines, and the
preferred power source for each path should also be provided to demonstrate that there is adequate
capabilitycapacity to supply the maximum connected load during all plant conditions.

IThe COL applicant should identify the equipment that mustto be considered in the specification
of offsite power supplies, the acceptance testing performed.  It should describe how testing is performed
on the offsite power components to demonstrate compliance, the effects that must be considered with the
design requirements.  The COL applicant should identify the effects to be considered during testing, the
margins that are applied, and how the design incorporates these requirements for offsite power supplies,
including high-voltage transmission networks, medium-voltage distribution networks, switchyard
equipment (bus work, transformers, circuit breakers, disconnect switches, surge protective devices,
control, communication, grounding, and lightning systems), switching capacitors, and offsite power
supplies.

Provideand voltage control equipment between the switchyard and the plant.

For nonpassive designs, the COL applicant should provide information on the location of rights-
of-ways, transmission towers, voltage level, and length of each transmission line from the site to the first
major substation that connects the line to the grid.  AThe description should include all unusual features
of these transmission lines should be described.  Such features might include (but are not limited to)
cross-overs or proximity of other lines (to ensure that no single event such as a tower falling or a line
breaking can simultaneously affect both circuits), rugged terrain, vibration or galloping conductor
problems, icing or other heavy loading conditions, and a high thunderstorm occurrence rate in the
geographical area.

Indicate  For passive designs, the applicant should provide similar information, as applicable, for
the single designated offsite power circuit from the transmission network.

The COL applicant should describe and provide layout drawings of the circuits that connect the
onsite distribution system to the offsite power supply.  This should include transmission lines, switchyard
arrangement (breakers and bus arrangements), switchyard control systems and power supplies, location
of the switchyard (in plant), interconnections between switchgear, cable routing, main generator
disconnect and its control system and power supply, and generator breakers and load break switch.  If
these circuits are routed underground, cables from independent power sources or different safety
divisions could be affected by the same environments.  Underground power cables connecting offsite
power to safety buses or power and control cables to equipment with accident mitigation functions that
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are susceptible to wetted conditions or submergence should be described.  For passive designs, the
applicant should provide similar information, as applicable, associated with or corresponding to the
single designated circuit from the transmission network.

For nonpassive designs, the COL applicant should indicate if generator breakers are used as a
means of providingto provide immediate access from the offsite power system to the onsite ac
distribution system by isolating the unit generator from the main step-up and unit auxiliary transformers
and allowing backfeeding of power through these circuits to the onsite ac distribution system.  If so, the
applicant should provide sufficient information for the staff to evaluate the generator circuit breakers and
load break switches.

Compliance with GDC 5 requires that structures, systems, and components important to safety
shall not be shared among nuclear power units, unless it can be shown that such sharing will not
significantly impair their ability to perform their safety functions, including, in the event of an accident in
one unit, an orderly shutdown and cooldown of the remaining units.  Toward that end, describe how the
design satisfies the requirements of GDC 5.

Discuss
The COL applicant should discuss the stability of the local area grid network.  This discussion

should identify the equipment that mustto be considered for review and approval by the appropriate grid
reliability planning and coordination organization(s).  Discuss the maximum and minimum switchyard
voltage that must be maintained by the transmission system provider/operator (TSP/TSO)the TSP/TSO
should maintain without any reactive power support from the nuclear power plant and actions that the
plant operator should take when these voltages can not be maintained.  Describe the formal agreement or
protocol between the nuclear power plant and the TSP/TSO of the preferred offsite power source capable
of supporting plant startup, and to shut down the plant under normal and emergency conditions.

DThe COL applicant should describe the capability of the TSP to analyze contingencies on the
grid involving the largest generation unit outage, critical transmission line outage, and other
contingencies under varying power flows in response to market conditions and system demands.

IThe COL applicant should include a description of the analysis tool used by the TSO to
determine, in real time, the impact of the loss or unavailability of various transmission system elements
on the condition of the transmission system.  In addition, the applicant should provide information on the
protocols in place for the nuclear power plant to remain cognizant of grid vulnerabilities, in order to
make informed decisions regarding maintenance activities that are critical to the plant’s electrical system
(Maintenance Rule, 10 CFR 50.65).

8.2.2  Analysis

Provide.

For nonpassive designs, the COL applicant should provide an analysis to demonstrate
compliance with GDCs 17 and 18 and indicate the extent to which it has followed the recommendations
of RG 1.32.

C.I.8.2.2  Analysis

For all designs, the COL applicant should provide an analysis of the stability of the utility grid. 
This analysis should include the worst -case disturbances for which the grid has been analyzed and
considered to remain stable and toshould describe how the stability of the grid is continuously studied as
the loads grow and additional transmission lines and generators are added.  AIt should also to provide the
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assumptions and conclusions that demonstrate that the applicant has addressed the acceptance criteria
required for the continued safe operation of the nuclear unit and the stability of the grid  have been
addressed.  Identify the approving grid organization for the reliability studies, and identify any potential
limits that may be imposed on the operation of the nuclear plant.  Provide a discussion of grid
availability, including the frequency, duration, and causes of outages over the past 20 years for both the
transmission system accepting the accepting the unit’s output and the transmission system providing the
preferred power for the unit’s loads.

The COL applicant should provide the results of steady-state and transient analyses to
demonstrate compliance with the final paragraph of GDC 17.  The results of the grid stability analysis
must showshould demonstrate that loss of the largest single supply to the grid does not result in the
complete loss of preferred power.  The analysis should also consider the loss, as a result of a single event,
of the largest capacity being supplied to the grid, removal of the largest load from the grid, or loss of the
most critical transmission line.  In determining the most critical transmission line, the analysis should
consider lines that use a common tower to be a single line.  This could be the total output of the station,
the largest station on the grid, or possibly several large stations if these use a common transmission
tower, transformer, or breaker in a remote switchyard or substation.

8.3  Onsite  For passive designs, this analysis should show that the single designated offsite circuit from
the transmission network is not degraded during the above contingencies.  In addition, the grid analyses
should verify that the grid remains stable for a minimum of 3 seconds following a turbine trip to support
assumptions made in the safety analysis for PWR passive designs.
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C.I.8.3  Onsite Power Systems (For Nonpassive Designs Except as Noted)

C.I.8.3.1  AC Power Systems

8.3.1  AC Power Systems

8.3.1.1  Description

DescribeC.I.8.3.1.1  Description

Since the certified design includes the design of the onsite power system and the offsite power
system is within scope, the COL applicant needs to provide information primarily on the interfaces
between onsite and offsite power systems.  The COL applicant should describe how independence is
established between the onsite and offsite power systems.  TwoThis section should address the following
aspects of independence should be addressed in each case:

• physical independence
• electrical independence

In ascertaining the independence of the onsite power system with respect to the offsite power
system, the applicant should describe the electrical ties between these two systems, and should provide
the physical arrangement of the interface equipment.  It should also demonstrate that no single failure
will prevent separation of the redundant portions of the onsite power systems from the offsite power
systems.  Following a loss of offsite powera LOOP, the safety buses are solely fed from the standby
power systems.  UnderFor this situation, the applicant should describe the design of the feeder-isolation
breaker in each offsite power circuit that must precludes the automatic connection of preferred power
to the respective safety buses upon the loss of standby power.  For passive designs, the applicant should
describe the electrical ties between the offsite power circuit and the onsite system that supplies power to
the distribution system powering battery chargers and, should provide the physical arrangement of the
interface equipment.

If non-Class 1E loads are connected to the Class 1E buses that were not included in the certified
design (i.e., plant-specific loads), the COL applicant should demonstrate that the design willdoes not
result in degradation of the Class 1E system.  DThe applicant should describe the design of the isolation
device through which standby power is supplied to the non-Class 1E load, including control circuits and
connections to the Class 1E bus.  To ensure physical separation between the Class1EClass 1E equipment
and the non-1Enon-Class 1E equipment, including cables and raceways, the applicant should describe
how it has applied the recommendations of Regulatory GuideRG 1.75 are followed.

Describe.

The COL applicant should describe the means of identifying the non-1Enon-Class 1E
components, including cables, raceways, and terminal equipment.  PThe applicant should provide
information on the identifying scheme used to distinguish between redundant Class 1E systems and non-
Class 1E systems and their associated cables, and raceways without the need to consult reference
material.

The COL applicant should also describe how the diesel generators are sized to accommodate the
added non-Class 1E loads.

C.I.8.3.1.2  Analysis
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PThe COL applicant should provide analyses to demonstrate compliance with GDCs 17 and 18,
and tothat nonsafety loads connected to the Class 1E buses that were not included in the certified design
(i.e., plant-specific loads) do not result in degradation of the Class 1E system.  In addition, the applicant
should indicate the extent to which it has followed the recommendations of Regulatory Guides 1.6, 1.9,
and 1.32 and other appropriate criteria and standards are followed.  The discussion should identify
all aspects of the onsite power system that do not conform to Regulatory Guides 1.6, 1.9, and 1.32, and
should explain why such deviations are not in conflict with applicable GDCs.

8.3.1.3  of RG 1.75 and IEEE Std 384 and justify any exceptions.

C.I.8.3.1.3  Electrical Power System Calculations, and Distribution System Studies for AC Systems

COL applicants that reference a certified design do not need to include this information unless
design changes are made to the certified design.

C.I.8.3.2  DC Power Systems

C.I.8.3.2.1  Description

If

Since the certified design includes the design of dc power systems, the COL applicant should
indicate whether non-Class 1E loads not included in the certified design (i.e., plant-specific loads) are
connected to the Class 1E batteriesdc system, and if so, the COL applicant should demonstrate that the
design willdoes not result in degradation of the Class 1E batteriesdc system.  DThe applicant should
describe the design of the isolation device through which dc power is supplied to the non-Class 1E loads
and how it has followed the recommendations of RG 1.75  Tand IEEE Std 384 to ensure physical
separation between the Class1EClass 1E equipment and the non-1Enon-Class 1E equipment, including
cables and raceways, describe how the recommendations of Regulatory Guide 1.75 are followed.

Describe.

The COL applicant should describe the means of identifying the non-1Enon-Class 1E
components, including cables, raceways, and terminal equipment.  PIt should provide information on the
identifying scheme used to distinguish between redundant Class  1E systems and non-Class 1E systems
and their associated cables, and raceways without the need to consult reference material.

The COL applicant should also describe how the batteries are sized to accommodate the added
non-Class 1E loads.

C.I.8.3.2.2  Analysis

The COL applicant should provide analyses to demonstrate compliance with GDCs 17 and 18,
andthat nonsafety loads connected to Class 1E dc system buses do not result in degradation of the Class
1E dc system.  In addition, the applicant should indicate the extent to which it has followed the
recommendations of Regulatory Guides 1.6, and 1.32 are followed.  The discussion should identify
all aspects of the dc power system that do not conform to Regulatory Guides 1.6, and 1.32, and should
explain why such deviations are not in conflict with applicable GDCs.

8.3.2.3  of RG 1.75 and IEEE Std 384 in this regard.



RG 1.206, Page C.III.1-142

C.I.8.3.2.3  Electrical Power System Calculations, and Distribution System Studies for DC Systems

COL applicants that reference a certified design do not need to include this information unless
design changes are made to the certified design.

C.I.8.4  Station Blackout (SBO)

8.4.1  Description

The for Nonpassive Designs Except as Noted)

C.I.8.4.1  Description

The COL applicant should describe how the alternate alternating current (AAC) power source
provided to mitigate station blackoutSBO is independent from the offsite power system.  DescribeThe
description should include the physical arrangement of circuits and incoming source breakers [(to the
affected Class 1E bus(es)]), separation and isolation provisions (control and main power), permissive and
interlock schemes proposed for source breakers, source initiation/transfer logic, that could affect the
ability of the AAC power source to power safe -shutdown loads, source lockout schemes, and bus
lockout schemes in arriving at the determinationto determine that the independence of the AAC power
source is maintained.

DThe COL applicant should describe how the AAC power source components are physically
separated and electrically isolated from offsite power components or equipment, as specified in the
separation and isolation criteria applicable to the unit’s licensing basis and the criteria of Appendix B to
Regulatory GuideRG 1.155.

IFor all designs, the COL applicant should identify local power sources and transmission paths
that could be made available to resupply power to the plant following a loss of a grid or SBO.

DFor all designs, the COL applicant should describe the procedures and training provided forto
the plant operators for an SBO event of the specified duration and recovery therefrom.

C.I.8.4.2  Analysis

PThe COL applicant should provide an analysis to demonstrate that no single-point vulnerability
exists whereby a single active failure or weather-related event could simultaneously fail the AAC power
source and offsite power sources.  The power sources should have minimum potential for common
failure modes.
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Chapter 9
C.I.9  Auxiliary Systems

This chapter provides guidance on the auxiliary systems information that should be submitted by
COL applicants who are referencing a certified design.

Chapter 9 of the final safety analysis report (FSAR) should provide information about the
auxiliary systems included in the facility.  It should identify systems that are essential for the safe
shutdown of the plant or the protection of the health and safety of the public.  PThe applicant should
provide a description of each system not included in the referenced certified design.  DThe applicant
should also describe the design bases for the system and for critical components, a safety evaluation
demonstrating how the system satisfies the design bases, the testing and inspection to be performed to
verify system capability and reliability, and the required instrumentation and controlsI&C.  For systems
that have little or no relationship to protection of the public against exposure to radiation, the application
should include enough information should be provided to allow understanding of the design and
operation and their effect on reactor safety, with emphasis on those aspects of design and operation that
might affect the reactor and its safety features or contribute to the control of radioactivity.

DThe COL application should describe the capability of systems not included in the referenced
certified design to function without compromising the safe operation of the plant under botheither normal
operating or transient situations.

SThe application should state the seismic design classifications for systems not part of the
referenced certified design should be stated with referenceand refer to the detailed information provided
in FSAR Chapter 3, where appropriate.  RIn addition, the application should summarize radiological
considerations associated with operation of each system under normal and accident conditions, where
applicable, should be summarized and reference made tothe detailed information in Chapters 11 or 12 of
the FSAR, as appropriate.

C.I.9.1  Fuel Storage and Handling

9.1.1  New Fuel Storage

C.I.9.1.1  Criticality Safety of Fresh and Spent Fuel Storage and Handling

Typically included as part of the referenced certified design.  BeyondWith the
followingexception of the items listed below, no additional information needs to be provided by a COL
applicant referencing a certified design.:

• Discuss the design parameters, materials of construction, and analytical methods
associated with new and spent fuel storage rack criticality and structural analyses, if
outside the scope of the referenced certified design.

• With respect to neutron absorber material, provide the following if not included in the referenced
certified design:

(a) design basis discussion of the means (geometry, fixed neutron poisons, and/or
administrative controls) for maintaining subcritical arrays

(b) methods used, approximations and assumptions used, and handling of design tolerances
and uncertainties in design bases calculations for subcriticality
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(c) material compatibility requirements in the safety evaluation of the protection of the fuel
storage facilities against unsafe conditions

C.I.9.1.2  New and Spent Fuel Storage

Typically included as part of the referenced certified design.  With the exception of the
belowitems listed itemsbelow, no additional information needs to be provided by a COL applicant
referencing a certified design:

• Design parameters, materials of construction, and analytical methods associated with spent fuel
storage rack criticality, thermal-hydraulic, and structural analyses, if outside the scope of the
referenced certified design.

• With respect to neutron absorber material, provide:
< design basis discussion of the means for maintaining a subcritical array
< assumptions used in design bases calculations for subcriticality
<  material compatibility requirements in the safety evaluation of thefor protection of the

spent fuel storage facilitiesfacility against unsafe conditions, if not included in the
referenced certified design.

C.I.9.1.3  Spent Fuel Pool Cooling and Cleanup System

Typically included as part of theThe referenced certified design typically includes this system. 
With the exception of the belowitems listed items, no additional information needs to be provided bylow,
a COL applicant referencing a certified design. does not need to provide additional information:

• Describe the design bases of spent fuel pool makeup water sources outside of the scope of the
referenced certified design and evaluate their capability to perform their safety-functionsafety
function under limiting design conditions.

• DIf the design certification did not establish a bounding design-basis analysis for spent fuel pool
cooling, describe operational programprocedures and analytical methods used to maintain spent
fuel decay heat load within spent fuel pool cooling system heat removal capacity during
refueling, including analytical methods used to calculate decay heat generation and heat removal
capacity.

• With respect to neutron absorber material, provide pool cleanliness requirements for normal
operations in the design bases for the cooling and cleanup system for the spent fuel facilities .

C.I.9.1.4  FuelLight Load Handling System (Related to Refueling)

Typically included as part of theThe referenced certified design typically includes the fuel-
handling system.  With the exception of the belowitem listed item, no additional information needs to be
provided bylow, a COL applicant referencing a certified design does not need to provide additional
information:

• Describe the operational programprocedures governing fuel handling, including procedures and
administrative controls.

C.I.9.1.5  Overhead Heavy Load Handling System

9.1.5.1  Design Bases
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Typically included as part of theThe referenced certified design typically includes this system. 
With the exception of the belowitems listed items, no additional information needs to be provided bylow,
a COL applicant referencing a certified design.

Describe the operational does not need to provide additional information.  The application should
describe the program and schedule for implementation of the program governing heavy load handling,
including the following:

• Aa listing of all heavy loads and heavy load handling equipment outside the boundsscope of
loads described in the referenced certified design, and the associated heavy load attributes. (load
weight and typical load path)

• Hheavy load handling safe load paths and routing plans including descriptions of automatic and
manual interlocks and safety devices and procedures to assure safe load path compliance.

• Hheavy load handling equipment maintenance manuals and procedures.

• Hheavy load handling equipment inspection and test plans.

• Hheavyheavy load handling personnel qualifications, training, and control programs.

• QA programs to monitor, implement, and assureensure compliance towith the heavy load
handling operations.program

For heavy loads outside the boundsscope of loads described in the referenced certified design
that are handled by non-single-failure-proof handling systems, provide a safety evaluation demonstrating
that the consequences of potential load drops are acceptable with respect to releases of radiation through
mechanical damage to fuel, maintenance of an acceptable margin to criticality, prevention of damage that
could uncover fuel, and prevention of damage that alone could cause a loss of an essential safety
function.

C.I.9.2  Water Systems

Provide discussions of each of the water systems associated with the plant that are outside the
scope of the referenced certified design.  Because these auxiliary water systems vary in number, type,
and nomenclature for various plant designs, the standard format does not assign specific subsection
numbers to these systems.  The applicant should provide separate subsections (numbered 9.2.1 through
9.2.X) for each of the systems outside the scope of the referenced certified design.

The following paragraphs provide examples of systems that should be discussed, as appropriate
to the individual plant, and identify some specific information that should be provided.  The examples are
not intended to be a complete list of systems to be discussed in this section.

C.I.9.2.1  Station Service Water System (Open, Raw Water Cooling Systems)

C.I.9.2.1.1  Design Bases

Provide the design bases for the service water system, including the following:

• cooling requirements for normal and accident conditions

• the ability to provide essential cooling for normal and accident conditions, assuming a single
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active failure

• the ability to provide essential cooling using either offsite power supplies or onsite emergency
power supplies

• the ability to isolate non-essential portions of the system

• the protection of essential components against natural phenomena and internal missiles

• the ability of essential components to withstand design loadings

• provisions for inspection and functional testing of essential components and system segments

• provisions to detect leakage of radioactive material into the system and control leakage out of the
system

• provisions to protect against adverse environmental and operational, operating, and accident
conditions that can occur, such as freezing, thermal overpressurization, and water
hammerwaterhammer

• and the ability of the system to function at the lowest probable water level of the ultimate heat
sinkUHS

C.I.9.2.1.2  System Description

Provide a description of the service water system, including a description of the components
cooled by the system, identification of non-essential components that may be isolated from the service
water system, cross-connection capability between trains and units, and instrumentation and alarms. 
Include a detailed description and drawings.

C.I.9.2.1.3  Safety Evaluation

Provide an evaluation of the service water system, including the following:

• the capability of the system to transfer the necessary heat to an ultimate heat sinkUHS under
normal and accident conditions assuming a single active failure, with and without offsite power
available

• the capability to isolate non-essential portions of the system

• the protection of essential components against natural phenomena and internal missiles

• the abilitycapability of essential components to withstand design loadings and adverse
environmental, operating, and accident conditions

• the capability of the system to function during adverse environmental conditions and abnormally
high- and low -water levels

• the measures used to prevent long-term corrosion and organic fouling that may degrade system
performance

• the safety implications related to sharing of systems that can be cross-tied (for multi-unit
facilities)

C.I.9.2.1.4  Inspection and Testing Requirements

Describe the inspection and testing requirements for the service water system, including
inservice inspectionISI and testing, inspection and testing necessary to demonstrate that fouling and
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degradation mechanisms applicable to the site will beare effectively managed to maintain acceptable
system performance and integrity, and periodic flow testing though normally isolated safety-related
components and infrequently used cross-connections between trains/units.

C.I.9.2.1.5  Instrumentation Requirements

Describe the system alarms, instrumentation, and controls that are important to safety but outside
the scope of the design certification.  The application should also describe the adequacy of
instrumentation to support required testing and the adequacy of alarms to notify operators of degraded
conditions should be described.

C.I.9.2.2  Cooling System for Reactor Auxiliaries (Closed Cooling Water Systems)

Typically included as part of theThe referenced certified design typically includes these systems. 
No additional information needs to be provided by aA COL applicant referencing a certified design.

9.2.3  Demineralized Water Makeup System

Typically included as part of the referenced certified design.  No does not need to provide
additional information needs to be provided by a COL applicant referencing a certified design.

9.2.4  .

C.I.9.2.3  [Reserved]

C.I.9.2.4  Potable and Sanitary Water Systems

Provide a description of the potable and sanitary water systems.  Describe system design criteria
addressing prevention of connections to systems having the potential for containing radioactive material.
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C.I.9.2.5  Ultimate Heat Sink

C.I.9.2.5.1  Design Bases

Provide the design bases for the ultimate heat sinkUHS, including the following:

• conservative estimates for heat rejection requirements for normal and accident operations

• the ability to reject the necessary heat for normal and accident conditions assuming a single
active failure

• the ability to reject the necessary heat using either offsite power supplies or onsite emergency
power supplies

• the protection of essential structures and components against natural phenomena

• the abilitycapability of essential components to withstand design loadings, 

• provisions for inspection of essential structures and subsystems

• provisions to protect against adverse environmental conditions such as freezing

• provisions to maintain an adequate cooling water inventory at an acceptable temperature for    
30 days without makeup

C.I.9.2.5.2  System Description

Provide a description of the ultimate heat sinkUHS, including the water inventory, temperature
limits, heat rejection capabilities under limiting conditions, and instrumentation and alarms.  The FSAR
should include a detailed description and drawings.  The description should discuss the extent to which
the design of the ultimate heat sink incorporatesUHS meets the requirements of General Design
CriteriaGDC 2, 5, 44, 45 and 46, and should provide details describing applicability and use of regulatory
guidance given in Regulatory Guides 1RGs 1.2927 and 1.72 and ANSI/ANS 5.1.72.

C.I.9.2.5.3  Safety Evaluation

Provide an evaluation of the ultimate heat sinkUHS, including the following:

• the capability of the system to reject the necessary heat under normal and accident conditions
assuming a single active failure

• the capability to retain an adequate inventory at an acceptable temperature without makeup for
30 days

• the protection of essential structures and components against natural phenomena

• the ability of essential components to withstand design loadings

• the capability of the system to function during adverse environmental conditions

• the measures used to prevent long-term fouling and mitigate short-term clogging anticipated at
the site that may degrade system performance

• the safety implications related to sharing of the ultimate heat sinkUHS (for multi-unit facilities)



RG 1.206, Page C.III.1-149

C.I.9.2.5.4  Inspection and Testing Requirements

Describe the inspection and testing requirements for the ultimate heat sinkUHS, including
inspection and testing necessary to demonstrate that fouling and degradation mechanisms applicable to
the site will beare effectively managed to maintain acceptable heat sink performance and integrity.

C.I.9.2.5.5  Instrumentation Requirements

Describe the ultimate heat sinkUHS system alarms, instrumentation, and controls.

C.I.9.2.6  Condensate Storage Facilities

Describe important -to -safety SSCs outside the scope of the referenced certified design that are
sources of water for residual heat removal or sources of coolant inventory makeup for safety-related
systems.  Evaluate the capability of these water sources to perform their safety function under limiting
design conditions.  Describe instrumentation and inspection and testing requirements applicable to these
water sources.

C.I.9.3  Process Auxiliaries

Provide discussions of each of the auxiliary systems associated with the reactor process
system(s) that are outside the scope of the referenced certified design .  Because these auxiliary systems
vary in number, type, and nomenclature for various plant designs, the standard format does not assign
specific subsection numbers to these systems.  The applicant should provide separate subsections
(numbered 9.3.1 through 9.3.X) for each of the systems outside the scope of the referenced certified
design.  These subsections should provide the following information:

• Ddesign bases, including the GDC to which the system is designed
• Ssystem description
• Ssafety evaluation
• Ttesting and inspection requirements
• Iinstrumentation requirements for each system
(6) Description of the way concerns of any applicable generic letters or other applicable generic

communications and applicable regulatory guidance are addressed in the design, operation,
maintenance, testing, etc., of the system

C.I.9.3.1  Compressed Air Systems

The referenced certified design typically includes the compressed air systems. If they are
included, COL applicants do not need to include additional information.  However, for those portions of
compressed air systems not included as part of the referenced certified design, the COL applicant should
provide the following:

• As part of the failure analyses, describe the capability of the system to function in the event of
adverse environmental phenomena, abnormal operational requirements, or accident conditions
such as a LOCA, main steam linesteamline break concurrent with loss of offsite power,LOOP
and station blackoutSBO.
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C.I.9.3.2  Process and Post-Aaccident Sampling Systems

Describe

The referenced certified design typically includes these systems.  If they are included, COL
applicants do not need to include additional information.  However, for those portions of the process
sampling systems not included as part of the referenced certified design, the COL applicant should
describe the important -to -safety sampling system SSCs outside the scope of the referenced certified
design for the various plant fluids.  I and include the following:

• Discuss consideration of sample size and handling required to ensure that a representative sample
is obtained from liquid and from gaseous process streams and tanks.  Describe provisions for
purging sampling lines and for reducing plateout in sample lines (e.g., heat tracing).  Describe
provisions to purge and drain sample streams back to the system of origin or to an appropriate
waste treatment system, to minimize personnel exposure.

• Describe provisions for isolation of the system and the means to limit reactor coolant losses;
requirements to minimize, to the extent practical, hazards to plant personnel; and design of the
system, including pressure, temperature, materials of construction, and code requirements.

• Delineate the process streams and points from which samples will be obtained, along with the
parameters to be determined through sampling (e.g., gross beta-gamma concentration, boric acid
concentration).  Provide an evaluation describing measures to assureensure representative
samples will be obtained and addressing the effect on plant safety of sharing (for multi-unit
facilities).

• Although PSS does not have postaccident capability, its design should allow for the collection of
highly radioactive samples.  Discuss the following provisions necessary required to qualify
process sampling for taking radioactive samples without having a specific postaccident sampling
capability:  a contingency plan for handling the highly radioactive samples, no decrease in
effectiveness of the plant’s emergency plans, offsite capability for monitoring radioactivity,
including radioactive iodines, is maintained, the capability exists for sampling and analyzing of
hydrogen in the containment atmosphere.

C.I.9.3.3  Equipment and Floor Drainage System

The referenced certified design typically includes this system. If it is included, COL applicants
do not need to include additional information.  However, for those portions of the equipment and floor
drainage system not included as part of the referenced certified design, the COL applicant should provide
the following:

• Describe the performance of interfacing reviews under SRP sections dealing with the protection
of drainage systems against flooding, internally and externally generated missiles, and high- or
moderate-energy pipe breaks.

• Describe the evaluation of radiological considerations for normal operation and postulated spills
and accidents, including the effects of sharing (for multi-unit plants) in Chapters 11 and 12 of the
FSAR.
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Describe how the final size of the drywell sump is determined.  Present an evaluation of radiological
considerations for normal operation and postulated spills and accidents, including the effects of sharing
(for multi-unit plants) in Chapters 11 and 12 of the FSAR.

9.3.4  

• Identify areas where the drainage system is used to detect leakage from safety systems or for
identifying conditions that are adverse to safety, such as excessive leakage that could
compromise the capability of SSCs to perform safety functions or that could result in an
uncontrolled release of radioactive material to the environment.

C.I.9.3.4  Chemical and Volume Control (CVC) System (PWRs) (Including Boron Recovery System)

Typically included as part of theThe referenced certified design typically includes the chemical
and volume control (CVC) system. If it is included, COL applicants do not need to include additional
information.  With the exception of the belowitems listed items, no additional information needs to be
provided bylow, a COL applicant referencing a certified design.

9.3.4.1  CVC Design Bases does not need to provide additional information.

C.I.9.3.4.1  Chemical and Volume Control Design Bases

The design bases for the chemical and volume controlCVC system (CVCS) and the boron
recovery system (BRS) should include consideration of the maximum and normal letdown flow rates,
charging rates for both normal operation and maximum leakage conditions, boric acid storage
requirements for reactivity control, water chemistry requirements, and boric acid and primary water
storage requirements in terms of maximum number of startup and shutdown cycles.

C.I.9.3.4.2  CVCChemical and Volume Control System Description

• Provide a discussion of the adequacy of the system design to protect personnel from the
effects of toxic, irritating, or explosive chemicals that may be used.

•   Discuss reactor coolant water chemistry requirements.

C.I.9.3.5  Standby Liquid Control System (BWRs)

Typically included as part of theThe referenced certified design typically includes the SLCS.  If
it is included, COL applicants do not need to include additional information.  With the exception of the
item(s) listed below, no additional information needs to be provided by a COL applicant referencing a
certified design does not need to provide additional information.

• Discuss provisions to prevent loss of solubility of borated solutions (sodium
pentaborate).
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C.I.9.4  Air Conditioning, Heating, Cooling, and Ventilation Systems

The following aresubsections provide examples of systems that should be discussed, as
appropriate to the individual plant.  The examples are not intended to be a complete list of systems to be
discussed in this section.  For example, the ventilation system for both the diesel building and the
containment ventilation system should also be described in this section.

9.4.1  each system not included in the scope of the referenced certified design, these subsections should
provide the following information: 

• design bases, including the GDC to which the system is designed
• system description
• safety evaluation 
• testing and inspection requirements
• instrumentation requirements

C.I.9.4.1  Control Room Area Ventilation System

COL applicants that reference a certified design do not need to include additional information.

C.I.9.4.2  Spent Fuel Pool Area Ventilation System

COL applicants that reference a certified design do not need to include additional information.

C.I.9.4.3  Auxiliary and Radwaste Area Ventilation System

COL applicants that reference a certified design do not need to include additional information.

9.4.3  Auxiliary and Radwaste Area Ventilation System

COL applicants that reference a certified design do not need to include additional
information.

9.4.4  C.I.9.4.4  Turbine Building Area Ventilation System

COL applicants that reference a

The referenced certified design typically includes the turbine building area ventilation system;
however, this may vary depending on the specific certified design that the COL applicant references.  If
the scope of the referenced certified design dodoes include the turbine building area ventilation system,
then the COL applicant does not need to includeprovide additional information.
R  Chapters 11 and 12 of the FSAR should evaluate the radiological considerations for normal operation
should be evaluated in Chapters 11 and 12 of the FSAR.

9.4.5  Engineered-Safety-Featureof the turbine building area ventilation system.

C.I.9.4.5  Engineered Safety Feature Ventilation System

COL applicants that reference a certified design do not need to include additional information.
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C.I.9.5  Other Auxiliary Systems

The following subsections provide examples of systems that should be discussed, as appropriate
to the individual plant.  The examples are not intended to be a complete list of systems to be discussed in
this section.  For each system not included in the scope of the referenced certified design, these
subsections should provide the following information: 

• design bases, including the GDC to which the system is designed
• system description
• safety evaluation 
• testing and inspection requirements
• instrumentation requirements

C.I.9.5.1  Fire Protection Program

9.5.1.1  Design Bases

The 

Because the FFP is an operational program, as discussed in SECY-05-0197, the program and its
implementation milestones should be fully described and any applicable standards should be referenced. 
Fully described should be understood to mean that the program is clearly and sufficiently described in
terms of the scope and level of detail to allow for a reasonable assurance finding of acceptability.

C.I.9.5.1.1  Design Bases

The COL application should provide the design bases for the fire protection program (FPP)
should be provided to demonstrate that the FPP, through a defense-in-depth philosophy, satisfies the
Commission’s fire protection objectives.  TSRP Section 9.5.1 includes the design bases for an acceptable
FPP are included in Standard Review Plan Section 9.5.1, “Fire Protection Program” (SRP 9.5.1). 
Additional.  RG 1.189 includes additional design bases are included in Regulatory Guide 1.189, “Fire
Protection for Operating Nuclear Power Plants.” (RG 1.189)

A.  Sections C.I.19 provides guidance for PRAs.

The referenced certified design typically includes a significant amount of information is typically
included as part of the referenced certified design.  With the exception of the belowitems listed items, no
additional information needs to be provided bylow, a COL applicant referencing a certified design does
not need to provide additional information.  Some of this information may not be available or possible to
provide byat the time the COL application is submitted.  In thosesuch cases, for the items below, submit
the information that is available, justify the inability to provide the information in the COL application ,
and provide details describing implementation plans, milestones, and sequences and/or ITAAC or
commitments for developing, completing, and submitting this information during the construction period,
prior to fuel load.:

(1) Ffire protection operational program -, including the organization, personnel, fire brigade,
procedures, combustible control program, etc.  Includeand similar information as well as
schedule for implementation.

(2) Ffinal list of industry codes and standards with applicable addition (must be within 6 months of
COL docket date)edition and any deviations from the code requirements with justification;
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applicable edition of industry codes and standards governed by the DCD should be within 6
months of the DCD submittal date for items already certified; COL should use the applicable
edition of industry codes and standards (within 6 months of the COL application date) for items
not covered in the certified design)

(3) “Ffinal” issue of fire protection system P&ID

(4) Ffinal fire hazards analysis based on purchased materials (type and quantity) and final plant
equipment arrangements.  Include, including description of access for manual fire-fighting based
on final layouts.  (This will typically not be available until after the COL submittal.)

(5) Ffinal post-fire safe-shutdown analysis based on final plant cable routing and equipment
arrangement.  (This will typically not be available until after the COL submittal.)

(6) Ssite-specific information on the fire water supply system (e.g., storage tank size and location,
number and type of fire pumps, interface with existing system, if applicable)

(7) Ffire barrier and fire barrier penetration seal systems qualification test methodology and reports

(8) Proposed fire protection license condition allowing plant changes that impact the fire protection
program without prior NRC review and approval

(9) Vverification that purchased components required for post-fire safe shutdown willare not be
impacted by indirect effects of fire such as smoke migration from one fire area to another

(10) Fire PRA peer review results - these should include all high-level Facts and Observations and
their resolution, or plan and schedule for resolution if at a future date, as documented by an
“independent” peer review (i.e., one performed according to an approved fire PRA standard by a
group independent from the applicant)

(11) Describe9) description of inspection and testing requirements for the fire protection system
for both initial system startup and periodic inspections and tests following
startup, to the extent this information is not covered by the DCD.  If (if
necessary, includeincluding a schedule for implementation.)

C.I.9.5.2  Communication Systems

COL applicants thatThe reference ad certified design typically includes communication systems. 
If it does, COL applicants do not need to include additional information.

9.5.3    However, for those portions of the communication systems not included as part of the referenced
certified design, the COL applicant should provide the following information: 

• design bases, including the GDC to which the system is designed
• system description
• safety evaluation 
• testing and inspection requirements
• instrumentation requirements

C.I.9.5.3  Lighting Systems

Provide

The certified reference design typically includes these systems.  If it does, COL applicants do not
need to include additional information.  However, for those portions of the lighting systems not included
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as part of the referenced certified design, the COL applicant should provide a description of the normal,
emergency, and supplementary lighting systems for the plant.  DThe COL applicant should describe the
capability of these systems to provide adequate lighting during all plant operating conditions, including
fire, transients, and accident conditions.  D, and discuss the effect of loss of all ACac power (i.e., during
a Station Blackoutn SBO event) on emergency lighting systems.

Discuss lighting SSCs important to safety that are not already addressed in any referenced DCD.

In the description of these
For the portions of the lighting systems, include:

• design criteria,
 not included in the referenced certified design, the COL applicant should provide the following
information:

• design bases, including the GDC to which the system is designed
• system description
• safety evaluation (including failure analysis)

• testing and inspection requirements
• instrumentation requirements

In addition, the COL applicant should provide information on the following aspects related to the
lighting systems design:

• provisions for lighting needed in areas required for firefighting,
• provisions for lighting needed in areas for control and maintenance of safety -related equipment,
• access routes to and from these areas, and
• a failure analysis.

C.I.9.5.4  Diesel Generator Fuel Oil Storage and Transfer System

9.5.4.1  Design Basis

The referenced certified design typically includes this system.  If it does, COL applicants do not
need to include additional information.  However, for those portions of the diesel generator fuel oil
storage and transfer system not included as part of the referenced certified design, the COL applicant
should provide the information described in the subsections below.  COL applicants should discuss the
impacts, as applicable, of the passive or active nature of the referenced certified design on the diesel
generator fuel oil storage and transfer system.  

C.I.9.5.4.1  Design Basis

Discuss how the system meets the design -basis requirements for onsite storage capacity,
capability to meet code design requirements, capability to detect and control system leakage, and the
capability to meet the environmental design bases.

C.I.9.5.4.2  System Description

Provide a description and drawings of the diesel generator fuel oil storage and transfer system in
the FSAR.  Describe fuel and fuel system test and inspection procedures.
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C.I.9.5.4.3  Safety Evaluation

Provide an evaluation of the diesel generator fuel oil storage and transfer system.  The evaluation
should include the potential for material corrosion and fuel oil contamination, a failure analysis to
demonstrate capability to meet design criteria (e.g., seismic requirements, capability to perform its
function in the event of station blackoutSBO, implications of sharing between units on a multi-unit site,
ability to meet independence and redundancy requirements for onsite electric power supplies assuming a
single failure), ability to withstand environmental design conditions, external and internal missiles and
forces associated with pipe breaks, and the plans by which additional fuel oil may be procured and
storage tanks recharged, if required.

C.I.9.5.5  Diesel Generator Cooling Water System

9.5.5.1  Design Basis

The 

The referenced certified design typically includes this system.  If it does, COL applicants do not
need to include additional information.  However, for those portions of the diesel generator cooling water
system not included as part of the referenced certified design, the COL applicant should provide the
information described in the subsections below.  COL applicants should discuss the impacts, as
applicable, of the passive or active nature of the referenced certified design on the diesel generator
cooling water system.

C.I.9.5.5.1  Design Basis

The applicant should include the design basis for the cooling water system should be provided
and should include a discussion of discuss the implications of shared systems, if any, on the capability of
the cooling water system to perform its function.  Include the following items in the design -basis
description:

• Ffunctional capability during high water levels (i.e., flooding, if applicable)

• Ccapability to detect and control system leakage

• Pprevention of long-term corrosion and organic fouling, and the compatibility of corrosion
inhibitors or antifreeze compounds with materials of the system

• Ccapacity of the cooling water system relative to manufacturer’s recommended engine
temperature differentials under adverse operating conditions

• Pprovision of instruments and testing systems 

• Pprovisions to assureensure that normal protective interlocks do not preclude engine operation
during emergency conditions, if applicable

• Ddiscussion of the adequacy of the cooling water system to perform its function in the event of a
station blackoutan SBO, if applicable

• Pprovision of seismic Category I structures to house the system, if applicable

C.I.9.5.5.2  System Description

AThe application should include a description of the cooling water system, including drawings,
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should be provided.  Provide descriptions of testing and inspection procedures for the cooling water
system.

C.I.9.5.5.3  Safety Evaluation

Provide an evaluation of the Ddiesel Ggenerator cooling water system.  Include in the failure
analysis consideration of the ability to meet independence and redundancy requirements for onsite
electric power supplies assuming single failure criteria, internally or externally generated missiles and
forces from piping cracks/breaks in high- and moderate-energy piping, seismic requirements, and the
impact of the failure of nonseismic Category I SSCs.

C.I.9.5.6  Diesel Generator Starting System

9.5.6.1  Design Basis

The 

The referenced certified design typically includes the diesel generator starting system.  If it does,
COL applicants do not need to include additional information.  However, for those portions of this
system not included as part of the referenced certified design, the COL applicant should provide the
information described in the subsections below.  COL applicants should discuss the impacts, as
applicable, of the passive or active nature of the referenced certified design on the diesel generator
starting system.

C.I.9.5.6.1  Design Basis

The COL application should provide the design basis for the starting system, including required
system capacity, should be provided and should include a discussion of the implications of shared
systems, if any, on the capability of the starting air system to perform its function.

C.I.9.5.6.2   System Description

AThe applicant should provide a description of the starting system, including (along with
drawings, should be provided), including designation of essential portions of the system and their
location.  Provide descriptions of instrumentation, control, testing and inspection features , and applicable
test/inspection procedures for the diesel generator starting air system.

C.I.9.5.6.3  Safety Evaluation

Provide an evaluation of the Ddiesel Ggenerator starting system.  Include consideration of
internally or externally generated missiles and forces from piping cracks/breaks in high- and moderate-
energy piping, and the impact of the failure of nonseismic Category I SSCs, and the ability to meet
independence and redundancy requirements for onsite electric power supplies assuming a single failure. 
Discuss, if applicable, the capability of the system to perform its function in the event of a station
blackoutan SBO.

C.I.9.5.7  Diesel Generator Lubrication System

9.5.7.1  Design Basis
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This system is typically included as part of the referenced certified design.  If it is, COL
applicants do not need to include additional information.  However, for those portions of the diesel
generator lubrication system not included as part of the referenced certified design, the COL applicant
should provide the information described in the subsections below.  COL applicants should discuss the
impacts, as applicable, of the passive or active nature of the referenced certified design on the diesel
generator lubrication system.

C.I.9.5.7.1  Design Basis

Provide the design basis for the lubrication system.  Include the following in the design -basis
description:

• Cconsideration of internally or externally generated missiles and forces from crankcase
explosions

• Tthe impact of the failure of nonseismic Category I SSCs

• Ffunctional capability during high water levels (i.e., flooding, if applicable)

• Ccapability to detect and control/isolate system leakage

• Pprovision of instrumentation and testing systems

• Pprovisions to assureensure that normal protective interlocks do not preclude engine operation
during emergency conditions, if applicable

• Pprovisions for cooling the system and removing system heat load

• Ddiscussion of the adequacy of the lubrication system to perform its function in the event of a
station blackoutan SBO, if applicable

• Ssystem design for prevention of dry starting (momentary lack of lubrication)

C.I.9.5.7.2  System Description

Provide a description of the lubrication system, including drawings, and measures taken to assure
the quality of the lubricating oil.
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C.I.9.5.7.3  Safety Evaluation

Provide an evaluation of the diesel generator lubrication system, including consideration, as
applicable, of internally or externally generated missiles, forces from piping cracks/breaks in high- and
moderate- energy piping, and the impact of the failure of non-seismic Category I SSC.  Discuss, if
applicable, the system’s capability to perform its function in the event of a SBO.

C.I.9.5.8  Diesel Generator Combustion Air Intake and Exhaust System

9.5.8.1  Design Basis

The referenced certified design typically includes this system.  If it does, COL applicants do not
need to include additional information.  However, for those portions of the diesel generator combustion
air intake and exhaust system not included as part of the referenced certified design, the COL applicant
should provide the information described in the subsections below.  COL applicants should discuss the
impacts, as applicable, of the passive or active nature of the referenced certified design on the diesel
generator combustion air intake and exhaust system.

C.I.9.5.8.1  Design Basis

This section should provide the design bases for the diesel generator combustion air intake and
exhaust system, including the bases for protection from the effects of natural phenomena, missiles,
contaminating substances as related to the facility site, systems, and equipment and the capability of the
system to meet minimum safety requirements assuming a single failure.  Address the potential for a
single active failure to lead to the loss of more than one diesel generator system.  SThis section should
reference the seismic and quality group classifications should be provided in the SRP, Section 3.2 and
referenced in this section.  Discuss the adequacy of the combustion air intake and exhaust system to
perform its function in the event of a station blackoutan SBO, if applicable.

C.I.9.5.8.2  System Description

Provide a complete description of the system, including system drawings detailing component
redundancy, where required, and showing the location of system equipment in the facility and the
relationship to site systems or components that could affect the system.

C.I.9.5.8.3  Safety Evaluation

Provide analyses to address the minimum quantity and oxygen content requirements for intake
combustion air.  The applicant should provide the results of failure modes and effects analyses to ensure
minimum requirements should be providedare met and the ability to meet independence and redundancy
requirements for onsite electric power supplies assuming a single failure are met.  Address system
degradation, if any, that could result from the consequences of missiles or failures of high- or moderate-
energy piping systems located in the vicinity of the combustion air intake and exhaust system, and any
impact on the system's minimum safety functional requirements.

C.I.9.5.8.4  Inspection and Testing Requirements

Describe inspection and periodic system testing requirements, features, and procedures for the
diesel generator combustion air intake and exhaust system.
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Chapter 10
C.I.10  Steam and Power Conversion System

C.I.10.1  Introduction

• Describe the principal design features of the steam and power conversion system outside of the
scope of the referenced certified design.

C.I.10.2  Turbine Generator

• Discuss features outside of the scope of the design certification for

• The required information may be included as part of the referenced certified design, and if so,
COL applicants do not need to include additional information.  However, for those portions of
the turbine generator system (TGS)systems not included as part of the referenced certified
design, the COL applicant should provide the requested information in the subsections below

C.I.10.2.1  Design Bases

• Describe the TGS equipment design and design bases, including the performance requirements
under normal, upset, emergency, and faulted conditions, in the context of GDC 4.

• Provide the overspeed basis applicable to the reference site.  Discuss how the turbine assembly is
designed to withstand normal.  Also describe the functional limitations imposed by the design or
operational characteristics of the RCS (e.g., the rate at which the electrical load may be increased
or decreased with and without reactor control rod motion or steam bypass), and design codes to
be applied.

• Provide the seismic design criteria, the bases governing the chosen criteria, and the seismic and
quality group classifications for TGS components, equipment, and piping.  Seismic and quality
group classifications provided in FSAR Section 3.2 may be referenced in this section.

• Describe how the plant meets the requirements of GDC 4 of Appendix A to 10 CFR Part 50, with
respect to the protection of SSC important to safety from the dynamic effects such as turbine
missiles.

C.I.10.2.2  Description

• Describe the TGS, associated equipment (including moisture separation), use of extraction steam
for feedwater heating, and control functions that could influence operation of the RCS.  In
addition, provide P&IDs and layout drawings that show the general arrangement of the TGS and
associated equipment with respect to safety-related SSC.  Include details related to construction
materials of TGS components.

• Describe the turbine generator control and overspeed system in detail, including redundancy and
diversity of controls, type(s) of control utilized, overspeed setpoints, and valve actions required
for each setpoint.  Describe how this system precludes an unsafe turbine overspeed and how the
system functions in conjunction with support systems, control systems, alarms, and trips for all
abnormal conditions and anticipated transients resulting in a turbine trip.

10.2.3  , including a single failure of any component or subsystem.  Describe the ISI and operability
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assurance program for valves essential to overspeed protection.

• Describe the types, locations, valve closure times of the main steam stop, control, reheat stop,
intercept, and extraction steam valve arrangement and of associated piping arrangements.

• Describe any preoperational and startup tests.

• Provide an evaluation of the TGS and related steam handling equipment, including a summary
discussion of the anticipated operating concentrations of radioactive contaminants in the system,
radiation levels associated with the turbine components and resulting shielding requirements, and
the extent of access control necessary based in radiation levels and shielding provided.  Details
of the radiological evaluation should be provided in FSAR Chapters 11 and 12, as appropriate.

• In the event that safety-related systems or portions of systems are located close to the TGS,
describe the physical layout of the turbine generator system with respect to precautions taken to
protect against either the effects of high energy and moderate energy TGS piping failures and
failure of the connections from the low pressure turbine section of the main condenser.

C.I.10.2.3  Turbine Rotor Integrity

• Describe the turbine rotor inservice testIST and inspection program.  In this description, include
inspection frequency, scope (components/areas to be inspected), inspection method for each
component, acceptance criteria, disposition of reportable indications, and corrective actions. 
Provide the technical basis for the inspection frequency.  It is acceptable for the COL applicant to
submit a general description and reference any applicable standards regarding ISI of the turbine
rotor.  However, the COL applicant should provide a schedule for submitting the finalized ISI
procedures and acceptance criteria.  The applicant may need to work with the NRC staff during
the review to agree on an appropriate method (e.g., ITAAC, license condition, FSAR update) to
ensure that the as-built plant is consistent with the design reviewed during the licensing process.

• Describe pre-service testing and the pre-service inspection program, including inspection scope,
method, and acceptance criteria.

• Describe and provide drawings of the design features of the turbine rotor, shaft, couplings, and
buckets/blades if these features were not described in the DCD.  Provide drawings.  Identify the
manufacturer and model number.  Discuss fabrication methods of the rotors.  If the plant-specific
information are unavailable at the time of the COL application, the representative information
may be submit for staff review as part of the COL application.  The COL applicant should submit
the plant-specific information to the staff at a pre-determined time agreed upon by the both
parties.  The applicant may need to work with the NRC staff during the review to agree on an
appropriate method (e.g., ITAAC, license condition, FSAR update) to ensure that the as-built
plant is consistent with the design reviewed during the licensing process.

• Provide design analyses for the rotor and buckets such as assumptions and loading combinations
from various speeds if these analyses were not provided as part of the DCDreferenced certified
design.  These analyses and calculations should demonstrate that the turbine rotor and buckets
are designed with sufficient safety margin to withstand loadings from various overspeed events.

• If not contained in the DCD, discuss how theProvide a general description and/or reference to
applicable standards on how design, environmental conditions, operational parameters, design
featuresprocurement, fabrication, material properties, and maintenance and operations are
managed and considered conducted so as to mitigate the following potential degradation
mechanisms in the turbine rotor and buckets/blades:  pitting, stress corrosion cracking, corrosion
fatigue, low-cycle fatigue, erosion, and erosion-corrosion. The COL applicant should submit the
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information describing design features, fabrication methods, and material properties to the staff
at a pre-determined time agreed upon by the both parties.  The applicant may need to work with
the NRC staff during the review to agree on an appropriate method (e.g., ITAAC, license
condition, FSAR update) to ensure that the as-built plant is consistent with the design reviewed
during the licensing process.

C.I.10.3  Main Steam Supply System

• The required information may be included as part of the referenced certified design, and if so,
COL applicants do not need to include additional information.  However, for those portions of
the MSSS not included as part of the referenced certified design, the COL applicant should
provide the requested information in the subsections below.

• The MSSS consists of the components, piping, and equipment that function to transport steam
from the NSSS system to the power conversion system and various safety-related and
nonsafety-related auxiliaries.  For the BWR direct cycle plant, the MSSS extends from the
outermost containment isolation valve up to and including the turbine stop valves and includes
connected piping of 6.4 centimeters (2.5 inches) nominal diameter and larger up to and including
the first valve that is either normally closed or is capable of automatic closure during all modes
of reactor operation.  For the PWR indirect cycle plant, the MSSS extends from the connections
to the secondary side of the steam generators up to and including the turbine stop valves and
includes the containment isolation valves, safety and relief valves, and connected piping of 6.4
centimeters (2.5 inches) nominal diameter and larger up to and including the first valves that are
either normally closed or are capable of automatic closure during all modes of operation, and the
steam line to the AFW turbine.

• For BWRs, if an alternate leakage path is chosen, provide detailed drawings that show the
MSIVmain steam isolation valve alternate leakage path lines including the condenser, all
applicable connections to the system, and their seismic classification.

C.I.10.3.6  Steam and Feedwater System Materials

• Develop flow-accelerated corrosion (FAC) monitoring program for carbon steel 1  Design
Bases

• Describe the MSSS design and design bases, including performance requirements, environmental
design bases, ISI requirements, and design codes to be applied.  Discuss the system’s capability
to dump steam to the atmosphere, if required.  Include a description of steam lines to and from
any feedwater turbines, if applicable.

• Describe the design features incorporated to permit appropriate functional testing of system
components important to safety.  Describe the design features incorporated to ensure that
essential functions are maintained, as required, in the event of adverse environmental
phenomena, certain pipe breaks, or LOOP.  Describe the design features incorporated to ensure
that essential portions of the steam and power conversion system that contain water or wet steam.

Text Was Moved From Here: 9

• When cast austenitic stainless steel materials are used, discuss what measures have been
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takenMSSS functions following DBA, assuming a concurrent single active failure.

• Describe design features and procedures implemented to minimize the potential for water
hammer and relief valve discharge loads.

• Provide the seismic design criteria, the bases governing chosen criteria, and the seismic and
quality group classifications for MSSS components, equipment, and piping.  Seismic and quality
group classifications provided in FSAR Section 3.2 may be referenced in this section.

• Per SECY 93-087, for new BWR plants that do not incorporate a MSIVLCS and for which the
main condenser holdup and plateout of fission products is credited in the analysis of DBA
radiological consequences, describe the seismic analysis performed to ensure that these materials
can be adequately inspected by volumetric methods as required in the inservice inspection
program.

• Provide a detailed discussion of the mitigation implemented in the design, materials selection,
fabrication, and operation to reduce the susceptibility of components made of stainless steel and
nickel-based materials to intergranular stress-corrosion cracking.

• For non-code components, provide expected plant-specific materials property data such as
chemistry, yield strength, fracture toughness data (KIC), Charpy V-notch energy, nil-ductility
temperature, and fracture appearance transition temperature.  Identify appropriate ITAAC to
verify the expected material properties, including manufacturer/fabricator, and heat number(s).

10.4  Other Features of Steam and Power Conversion System

10.4.1  Main Condensers

• Discuss detection, controlling and correcting methods for conductivity and sodium content,
including alarm setpoints, operator intervention and plant response.

10.4.2  Main Condenser Evacuation System

• Discuss design features of the MCES outside of the scope or different than the design
certification, including operational parameters and system configuration of the mechanical
vacuum pumps and the steam air ejectors.

10.4.3  Turbine Gland Sealing System

•  main steam drain lines are capable of maintaining structural integrity during and after a SSE.

• Describe how the plant will meets the regulatory requirements of GDC 602, 4, 5, and 6434 of
Appendix A to Part 50, as they relate to controlling and monitoring releases of radioactive
materials to the environment.  Demonstrate consistency    10 CFR Part 50.  In addition, indicate
compliance with 10 CFR 50.63 regulations and conformance with the guidance of Regulatory
Guide 1.26RG 1.155, as they relate to the capability of the MSSS to cope with and recover from
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a SBO of a specified duration.  Also demonstrate conformance with guidance provided in RGs
1.29, 1.115, and 1.117, as it relates to the design of the MSSS.  If this guidance is not followed,
describe the specific alternative methods used.

• Describe quality assurance criteria for the design, construction, and operational phases of the
turbine gland sealing systems and demonstrate consistency with the guidance of Regulatory
Guides 1.33 and 1.123.

10.4.4  Turbine Bypass System

• If different than the reference provided in the design certification, describe actual design and
configuration of turbine bypass system.

10.4.5  Circulating Water System
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C.I.10.3.2  Description

• Describe the final configuration of the plant circulating water system, including piping design
pressure and the cooling tower or other site-specific heat sink.

• Discuss how the plant will meet the regulatory requirements of GDC 4 of Appendix A to
10 CFR Part 50, as they relate to design provisions implemented to accommodate the effects of
discharging water (flooding) that may result from a failure of a component or pipingMSSS and
main steam line piping.  Provide P&IDs showing system components, including interconnected
piping.  On the P&IDs, indicate the physical division between the safety-related and nonessential
portions of the system.  Provide P&IDs and elevation drawings to support the design description.

10.4.6 Condensate Cleanup System

• Describe the purity requirements, the basis for those requirements, and the contribution of
impurity levels from the secondary system to reactor coolant system activity levels.

• Provide

C.I.10.3.3  Evaluation

• Evaluate the design of the main steam system piping, including an analysis of the demineralizer
capacity and anticipated impurity levels.

• Describesystem’s ability to withstand limiting environmental and accident conditions and
provisions for permitting the performance monitoring for impurity levels.

• Demonstrate the compatibility of the materials of construction with service conditions and
reactor water chemistry.

10.4.7  Condensate and Feedwater Systems

• For PWRs with steam generators using top feed, provide:
< A description of normal operating transients that could cause the water level in the steam

generator to drop below the sparger or cause the nozzles to uncover and allow steam to
enter the sparger and feedwater piping.

< A summary of the criteria for routing or isometric drawings showing the routing of the
feedwater piping system from the steam generators to the restraint that is closest, on
upstream side, to the feedwater isolation valve that is outside containment.

< 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
(Demonstrate consistency with the guidance for water hammer prevention and mitigation
as found in NUREG-0927).

Text Was Moved From Here: 10
• Discuss design and operational provisions for avoidance of water hammer.
• Discuss design an d operational procedures for avoidance of steam binding on the AFW pumps.
• of ISIs.  Analysis of postulated high-energy line failure provided in FSAR Section 3.6 may also

be referenced in this section.

C.I.10.3.4  Inspection and Testing Requirements

• Describe the inspection and testing End Of Moved Text
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procedures to verify that the system is capable of automatically initiating auxiliary feedwater flow upon
receipt of a system actuation signal.
• Describe the inspection and testing procedures to be performed to verify that the system satisfies

the recommendations of Regulatory Guide 1.62 with respect to the system capability to manually
initiate protective action by the auxiliary feedwater system.

• Describe the inspection and testing procedures to be performed to verify that essential portions of
the AFWS are isolable from non-essential portions, so that system performance is not impaired in
the event of a failure of a non-essential component.

• Present information showing that the failure of portions of the system or of other systems not
designed to seismic Category I standards and located close to essential portions of the system, or
of nonseismic Category I structures that house, support, or are close to essential portions of the
AFWS, will not preclude operation of the essential portions of the AFWS.
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Chapter 11.  Rrequirements of the main steam system piping.  Describe the proposed requirements for
preoperational and ISI of main steam piping, and IST of steam line isolation valves.  Reference other
sections of the FSAR, as appropriate.

C.I.10.3.5  Water Chemistry (PWR only)

• Discuss the effect of the water chemistry chosen on the radioactive Waste Management
iodine partition coefficients in the steam generator and air ejector.  Provide detailed information on the
secondary-side water chemistry, including methods of treatment for corrosion control and proposed
specification limits.  Discuss methods for monitoring and controlling water chemistry.

11C.I.110.3.6  Source TermsSteam and Feedwater System Materials

• COL applicants thatProvide a general description and/or reference ato applicable standards for
developing a FAC monitoring program for carbon steel portions of the steam and power
conversion system that contain water or wet steam.

Text Moved Here: 9

• Develop a plant-specific pre-service inspection and inservice inspectionISI programs which will
include examinations of code and non-code components.  These programs willshould reference
the edition and addenda of ASME Code Section XI used for selecting components subject to
examination.  Describe the components that are exempted from examination by the applicable
code, and provide drawings or other descriptive information used for the examination.  The
applicant is responsible for ensuring the accessibility and inspectability of the subject piping
components.

End Of Moved Text

• When cast austenitic stainless steel materials are used, discuss what component configuration
and access provisions have been made to ensure that these materials can be adequately inspected
by volumetric methods as required in the ISI program.”  Also discuss the effectiveness of using
ultrasonic examination for the volumetric examination of such components.  If ultrasonic
examination has not been determined to be effective, discuss what other volumetric examination
method will be used for ISI.

• Provide a detailed discussion of the mitigation implemented in the design, materials selection,
fabrication, and operation to reduce the susceptibility of components made of stainless steel and
nickel-based materials to IGSCC.

• For non-code components, provide plant-specific materials property data such as chemistry, yield
strength, fracture toughness data (KIC), Charpy V-notch energy, nil-ductility temperature, fracture
appearance transition temperature. 

• If plant-specific data and information are unavailable at the time of the COL application,
representative or bounding data and information may be submitted for staff review as part of the
COL application.  The COL applicant should submit the additional information to the staff at a
pre-determined time agreed upon by the both parties.  The applicant may need to work with the
NRC staff during the review to agree on an appropriate method (e.g., ITAAC, license condition,
FSAR update) to ensure that the as-built plant is consistent with the design reviewed during the
licensing process.
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C.I.10.4  Other Features of Steam and Power Conversion System

• The systems in this sections vary in number, type, and nomenclature for various plant designs,
this regulatory guide does not assign specific subsection numbers to these systems.  Thus,
provide separate subsections (numbered 10.4.1 through 10.4.N) for each system, as appropriate.

C.I.10.4.1  Main Condensers

• Discuss detection, controlling and correcting methods for conductivity and sodium content,
including alarm setpoints, operator intervention, and plant response.

C.I.10.4.2  Main Condenser Evacuation System

• Discuss design features of the main condenser evaluation system outside of the scope or different
from the referenced certified design do not need to include additional information.

11.2  Liquid Waste Management Systems

11.2.1  Design Bases

• Discuss any mobile or temporary equipment used for storing or processing liquid radwaste in
accordance with Regulatory Guide 1.143.  (For example, this includes discussion of equipment
containing radioactive liquid radwaste in the non-seismic radwaste building.), including
operational parameters and system configuration of the mechanical vacuum pumps and the steam
air ejectors.

C.I.10.4.3  Turbine Gland Sealing System

• Describe how the plant meets the regulatory requirements of GDC 60 and 64 of Appendix A to
10 CFR Part 50, as they relate to controlling and monitoring releases of radioactive materials to
the environment.  Demonstrate consistency with the guidance of RG 1.26.  If this guidance is not
followed, describe the specific alternative methods used.  

• Describe systemQA criteria for the design features, construction, and operational procedures
used to ensure that interconnections between plant systems and mobile processing equipment
will avoid the contamination of non-radioactive systems and uncontrolled releases of
radioactivity in the environment (see IE Bulletin No. 80-10 for details).  Discuss system
capability of and requirements for utilizing portable processing equipment for refueling outages.

• Describe howphases of the turbine gland sealing systems and demonstrate consistency with the
guidance of RGs 1.33.

C.I.10.4.4  Turbine Bypass System

• If different from that provided in the referenced certified design, describe actual design and
configuration of turbine bypass system.

C.I.10.4.5  Circulating Water System

• Provide a description of the final configuration for the circulating water system that includes any
items which were not previously described in the referenced certified design.  Some examples of
items which may be outside the scope of the certified design are:  the screen house and intake
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screens, the quantity and capacity of the pumps, and any related support facilities such as the
makeup water system and the water treatment system.

• Provide a description of the circulating water system interface with the UHS and the piping
design pressure.

C.I.10.4.6  Condensate Cleanup System

• Provide an analysis of the demineralizer capacity and anticipated impurity levels.

• Describe condensate purity requirements, the basis for those requirements, and performance
monitoring for impurity levels.

• Demonstrate the compatibility of the materials of construction with service conditions and
reactor water chemistry (direct cycle plants) or secondary water chemistry (indirect cycle plants). 

• For indirect cycle plants, describe the contribution of impurity levels from the secondary system
to the primary coolant activity level.  

C.I.10.4.7  Condensate and Feedwater Systems

• For PWRs with steam generators using top feed, if not addressed in referenced certified design,
provide:

– a description of normal operating transients that could cause the water level in the steam
generator to drop below the sparger or cause the nozzles to uncover and allow steam to
enter the sparger and feedwater piping

– a summary of the criteria for routing or isometric drawings showing the routing of the
feedwater piping system from the steam generators to the restraint that is closest, on
upstream side, to the feedwater isolation valve that is outside containment

– 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
(demonstrate consistency with the guidance for water hammer prevention and mitigation
as found in NUREG-0927, Revision 1, “Evaluation fo Water Hammer Occurrences in
Nuclear Power Plants,” March 1984.)

Text Moved Here: 10

• For BWRs, provide a description of the feedwater nozzle design, inspection and testing
procedures, and system operating procedures incorporated to minimize nozzle cracking.

• If different thanfrom the design certificationreferenced certified design, describe systems and
components that provide capability to detect and control leakage.  

C.I.10.4.8  Steam Generator Blowdown System (PWR)

• As part of the design bases, provide process design parameters, equipment design capacities, and
expected and design temperatures for temperature - sensitivetemperature-sensitive treatment
processes (e.g., demineralization demineralization and reverse osmosis).

• Discuss the interfaces between the steam generator blowdown system and other plant systems.
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• Provide coolant chemistry specifications to demonstrate compatibility with primary-to-secondary
system pressure boundary material.  Include a description of the bases for the selected chemistry
limits as well as a description of the secondary coolant chemistry program for steam generator
blowdown samples.  

C.I.10.4.9  Auxiliary Feedwater System (AFWS) (PWR)

• Discuss provisions for operational testing outside of the scope of the design
certificationreferenced certified design in the context of GDC 46.

• Describe any site-specific connections for water supply (e.g., service water) with respect to
satisfying the requirements of GDC 2 and GDC 4.

End Of Moved Text

• Discuss design and operational provisions for avoidance of water hammer.

• Discuss operational provisions for avoidance of steam binding on the AFW pumps.

• Describe the inspection and testing to verify that the system is capable of automatically initiating
AFW flow upon receipt of a system actuation signal.

• Describe the inspection and testing to be performed to verify that the system satisfies the
recommendations of RG 1.62 with respect to the system capability to manually initiate protective
action by the AFWS.

Text Moved Here: 11

• Describe the inspection and testing procedures to be performed to verify that essential portions of
the AFWS are isolable from non-essential portions, so that system performance is not impaired in
the event of a failure of a non-essential component.

• Present information showing that the failure of portions of the system or of other systems not
designed to seismic Category I standards and located close to essential portions of the system, or
of nonseismic Category I structures that house, support, or are close to essential portions of the
AFWS, will not preclude operation of the essential portions of the AFWS.
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End Of Moved Text

Chapter 11
C.I.11  Radioactive Waste Management

C.I.11.1  Source Terms

COL applicants that reference a certified design do not need to include additional information.

C.I.11.2  Liquid Waste Management Systems

C.I.11.2.1  Design Bases

• Discuss any mobile or temporary equipment used for storing or processing liquid radwaste in
accordance with RG 1.143 and ANSI/ANS 40.37-200x (e.g., this includes discussion of
equipment containing radioactive liquid radwaste in the nonseismic radwaste building).  If this
guidance is not followed, describe the specific alternative methods used.  Describe system design
features and operational procedures used to ensure that interconnections between plant systems
and mobile processing equipment avoids the contamination of nonradioactive systems and
uncontrolled releases of radioactivity in the environment (see IE Bulletin No. 80-10 and RG 1.11
for details).  Discuss system capability of and requirements for utilizing portable processing
equipment for refueling outages.

• Describe how the requirements of General Design Criteria (GDC) 60, 61, and 64 of Appendix A
to 10 CFR Part 50 will beare implemented in monitoring and controlling effluent releases.

• Describe the design features incorporated to facilitate cleaningradioactive decontamination or
otherwise improve radwaste operations in accordance with the guidance of Regulatory
GuidesRGs 1.140 and 1.143.

• If decontamination factors for vented gaseous wastes are different than Regulatory Guide 1from
RG 1.140, provide the supporting test data or description of simulated operating conditions (i.e.,
temperature temperature, pressure, humidity, expected iodine concentrations, and flow rates).  If
not addressed here, the application should present the related discussions and supporting
technical information should be presented in Section 11.3.

• Discuss the potential for an operator error or equipment malfunction (single failures) to result in
uncontrolled and unmonitored releases to the environment.  Describe the design provisions and
controls provided to preclude inadvertent or uncontrolled releases of radioactivity to the environs
and consequences of potential releases of radioactive materials to a potable water supply system,
using the guidance of SRP BTP 11-6.

• Describe the quality assuranceQA procedures and indicate consistency with the guidance of
Regulatory GuidesRGs 1.143 and 1.33.  If this guidance is not followed, describe the specific
alternative methods used.  Reference Chapter 17 of the FSAR, as appropriate.

• Discuss inspection and testing provisions implemented to enable periodic evaluation of system
operability and required functional performance in accordance with the guidance of Regulatory
Guide 1RG 1.143.  If this guidance is not followed, describe the specific alternative methods
used.

• In accordance with the requirements of 10 CFR 20.1406, describe how the above design features
and operational procedures will minimize, to the extent practicable, contamination of the facility
and the environment, facilitate decommissioning, and minimize, to the extent practicable, the
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generation of radioactive waste.

• Also include a discussion of any special design features that may be unique to the plant, topical
reports incorporated by reference, and data obtained from previous experience with similar
equipment and methods, and their use as a supporting basis.

C.I.11.2.2  System Description

• Describe each liquid waste subsystem and the process flow diagrams indicating processing
equipment, normal process routes, equipment capacities, and redundancy in equipment.  Process
flow diagrams should show methods of operation and factors that influence waste treatment (e.g.,
system interfaces and potential bypass routes to non-radioactive systems or as unmonitored
releases).  For multi-unit stations, indicate those subsystems that are shared.  Identify all
equipment and components that will normally be shared between subsystems.  Indicate the
processing to be provided for all liquid radwaste, including turbine building floor drains and,; in
the case of a PWR, steam generator blowdown liquids; and others systems as applicable.

• Provide system piping and instrumentation diagrams (P&IDs) and process flow diagrams
showing methods of operation and factors that influence waste treatment (e.g., system interfaces
and potential bypass routes).  For each subsystem, tabulate or show on flow diagrams the
maximum and expected inputs in terms of flow (m3/daycubic meters per day or
gallons/daygallons per day per reactor) and radioactivity (fraction of primary coolant activity) for
normal operation, including anticipated operational occurrencesAOO.  Provide the bases for the
values used, including all supporting references.

• Include P&IDs which indicate system interconnections and seismic and quality group interfaces. 
Describe any instrumentation and controlsI&C that govern operation.  Indicate all potential
bypasses of normal process routes, the conditions governing their use, and the anticipated
frequency of bypass due to equipment downtime.

• Describe both the normal operation of each system and the differences in system operation
during anticipated operational occurrencesAOO, such as startups, shutdowns, and refueling.

C.I.11.2.3  Radioactive Effluent Releases

• Provide the parameters, assumptions, and bases used to calculate releases of radioactive
materials in liquid effluents, using Regulatory GuideRG 1.112 (Appendix A forapplies to BWRs
and Appendix B forapplies to PWRs).  If this guidance is not followed, describe the specific
alternative methods used.  Provide the expected releases of radioactive materials (by
radionuclide) in liquid effluents resulting from normal operation, including anticipated
operational occurrencesAOO, and from design -basis fuel leakage in MBq/year (Ci/year) per
reactor.  

• Confirm compliance with regulations by comparing the calculated effluents with the
concentration limits of 10 CFR Part 20, Appendix B,in Table 2, Column 2 of Appendix B to 10
CFR Part 20.  Calculate doses to members of the public in unrestricted areas, using the guidance
of Regulatory GuidesRGs 1.109 and 1.113.  If this guidance is not followed, describe the specific
alternative methods used.  Compare the doses due to the effluents with the numerical design
objectives of Appendix I to 10  CFR  Part 50 and the dose limits of, compliance requirements in
10 CFR 20.1302 and the Environmental Protection Agency’s (U.S. EPA) environmental
standards in 40 CFR Part 190 as they apply in SRP Section 11.5 in determining total dose. 
Identify all release points of liquid wastes and the dilution factors (in-plant and beyond the point
of release) considered in the evaluation.  (The dilution factors provided for the activity released
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depend on site-specific features.)
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C.I.11.3  Gaseous Waste Management Systems

C.I.11.3.1  Design Bases

• Discuss any mobile or temporary equipment used for storing or processing gaseous radwaste in
accordance with Regulatory GuideRG 1.143 and ANSI/ANS 40.37-200x.  If this guidance is not
followed, describe the specific alternative methods used.  Describe system design features and
operational procedures used to ensure that interconnections between plant systems and mobile
processing equipment will avoids the contamination of non-radioactive systems and uncontrolled
releases of radioactivity in the environment (see IE Bulletin No. 80-10 and RG 1.11 for details). 
Discuss system capability of and requirements for utilizing portable processing equipment for
refueling outages.

• Describe the design features incorporated to reduce maintenance, equipment downtime, leakage
of gaseous waste or discharge of radioactive material in gaseous effluents, and gaseous releases
of radioactive materials to the building atmosphere.  Describe the design features incorporated to
facilitate cleaning or otherwise improve radwaste operations, in accordance with the guidance of
Regulatory Guide 1RG 1.143.  If this guidance is not followed, describe the specific alternative
methods used.

• Describe the design features incorporated to prevent, control, and collect the release of
radioactive materials in gaseous effluents due to equipment malfunction or operator error. 
Discuss the effectiveness of monitoring precautions taken (i.e., automatic termination of waste
release from waste gas storage tanks when the release exceeds a predetermined level).  Discuss
the potential for an operator error or equipment malfunction (single failures) to result in
uncontrolled and unmonitored releases of radioactivity to the environment, using Standard
Review Plan (SRP) Branch Technical Position (BTP) ETSB 11-5 guidancethe guidance in SRP
BTP 11-5.  Describe the design provisions and controls provided to preclude inadvertent or
uncontrolled releases of radioactivity to the environs.

• Describe the quality assuranceQA procedures and indicate consistency with the guidance of
Regulatory Guides 1RGs 1.143 and 1.33.  If this guidance is not followed, describe the specific
alternative methods used.  Reference Chapter 17 of the FSAR, as appropriate.

• Discuss inspection and testing provisions implemented to enable periodic evaluation of system
operability and required functional performance in accordance with the guidance of Regulatory
Guide 1RG 1.143.  If this guidance is not followed, describe the specific alternative methods
used.

• In accordance with the requirements of 10 CFR 20.1406, describe how the above design features
and operational procedures will minimize, to the extent practicable, contamination of the facility
and the environment, facilitate decommissioning, and minimize, to the extent practicable, the
generation of radioactive waste.

• Also include a discussion of any special design features that may be unique to the plant, topical
reports incorporated by reference, and data obtained from previous experience with similar
equipment and methods.

C.I.11.3.2  System Description

• Describe each gaseous waste subsystem and the process flow diagrams, indicating processing
equipment, normal flow pathsflowpaths through the system, equipment capacities, and
redundancy in equipment.  Process flow diagrams should show methods of operation and factors
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that influence waste treatment (e.g., system interfaces and potential bypass routes).  For multi-
unit stations, indicate those subsystems that are shared.  Identify all equipment and components
that will normally be shared between subsystems.

• Provide system P&IDs and process flow diagrams showing methods of operation and factors that
influence waste treatment (e.g., system interfaces and potential bypass routes).  For each
subsystem, tabulate or show on the flow diagrams the maximum and expected inputs in terms of
flow (m3/minutecubic meters per minute or ft3/minutecubic feet per minute) and radioactivity
content (fraction of primary coolant activity) for normal operation, including anticipated
operational occurrencesAOO.  Provide the bases for the values used, including all supporting
references.  Indicate the composition of carrier and blanket gases, and describe the segregation of
streams containing hydrogen, if appropriate.

• Include P&IDs whichthat indicate system interconnections and seismic and quality group
interfaces.  Describe any instrumentation and controlsI&C that govern operation.  Indicate all
potential bypasses of normal process routes, the conditions governing their use, and the
anticipated frequency of bypass due to equipment downtime.

• Describe both the normal operation of each ventilation system and the differences in operation
during anticipated operational occurrencesAOO such as startup, shutdown, and refueling.

C.I.11.3.3  Radioactive Effluent Releases

• Confirm compliance with regulations by comparing the calculated effluents with the
concentration limits of 10 CFR Part 20, Appendix B,in Table 2, Column 1, of Appendix B to 10
CFR Part 20.  Calculate doses to members of the public in unrestricted areas, using the guidance
in Regulatory GuidesRGs 1.109 and 1.111.  If this guidance is not followed, describe the specific
alternative methods used.  Compare the doses due to the effluents with the numerical design
objectives of Appendix I to 10  CFR  Part  50 and, the dose limitscompliance requirements of 10
CFR 20.1302, and the EPA’s environmental standards in 40 CFR Part 190 as they apply in SRP
Section 11.5 in determining total dose.  Indicate the atmospheric dispersion and deposition
factors considered in the evaluation.  (The atmospheric dispersion and deposition factors
provided to assess the presence of airborne radioactivity at downwind locations depend on site-
specific features.)

C.I.11.4  Solid Waste Management System

In this section, the term ‘solid“solid waste management system’” implies a permanently installed
system and/or the use of mobile system(s) with skid-mounted waste processing equipment connected to
plant systems via temporary connections (i.e., flexible hoses and hose connections).  A solid waste
management system includes slurry waste collection and settling tanks, spent resin storage tanks, phase
separators, and components and subsystems used to dewater or solidifystabilize radwaste prior to storage
or offsite shipment.

C.I.11.4.1  Design Bases

• Discuss any mobile or temporary equipment used for storing or processing solid radwaste in
accordance with the guidance in Regulatory GuideRG 1.143 and ANSI/ANS 40.37-200x.  If this
guidance is not followed, describe the specific alternative methods used.  Describe system design
features and operational procedures used to ensure that interconnections between plant systems
and mobile processing equipment will avoids the contamination of non-radioactive systems and
uncontrolled releases of radioactivity in the environment (see IE Bulletin No. 80-10 and RG 1.11
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for details).

• Describe how the requirements of 10 CFR Parts 20, 10 CFR Part 50, 10 CFR Part 61, and 10
CFR Part 71, SRP BTP ETSB 11-3, and Appendix 11-4-A to SRP Section 11.4, and applicable
U.S. Department of Transportation (DOT) regulations under 49 CFR Parts 171 – 180 will be
implemented.

• Describe the design features incorporated to prevent, control, and collect the release of
radioactive materials due to overflows from tanks containing liquids, sludges, spent resins,
etcand similar material.  Identify all tanks or equipment that use compressed gases for any
function and provide information as to gas flow rates, amounts, or volumes per operation,
expected number of operations per year, expected radionuclide concentration of offgases,
treatment provided, and interfaces with ventilation exhaust systems.  Discuss the effectiveness of
the physical and monitoring precautions taken (e.g., retention basins, curbing, level gauges). 
Also discuss the potential for an operator error or equipment malfunction (single failures) to
result in uncontrolled and unmonitored releases of radioactive material.

• Describe the quality assuranceQA procedures and indicate consistency with the guidance of
Regulatory GuidesRGs 1.143 and 1.33.  If this guidance is not followed, describe the specific
alternative methods used.  Rreference Chapter 17 of the FSAR, as appropriate.

• Discuss inspection and testing provisions implemented to enable periodic evaluation of system
operability and required functional performance in accordance with the guidance of Regulatory
Guide 1RG 1.143.  If this guidance is not followed, describe the specific alternative methods
used.

• In accordance with the requirements of 10 CFR 20.1406, describe how the above design features
and operational procedures will minimize, to the extent practicable, contamination of the facility
and the environment, facilitate decommissioning, and minimize, to the extent practicable, the
generation of radioactive waste.

• Also, include a discussion of any special design features that may be unique to the plant, topical
reports incorporated by reference, and data obtained from previous experience with similar
equipment and methods, and their use as a supporting basis.

C.I.11.4.2  System Description

• Describe the dry solid waste subsystem to be used for processing dry filter media (e.g.,
ventilation filters), contaminated clothing, equipment, tools, and glassware, and miscellaneous
radioactive wastes not amenable to solidificationstabilization prior to packaging.  DIf adapted as
an operational practice, describe the use of sorting methods and waste volume reduction
technologies, such as shredders, crushers, and compactors.  List the system components and their
design parameters, including design capacities and construction materials.  Tabulate the
maximum and expected waste inputs in terms of type (e.g., filters, tools), sources of waste,
volume, and radionuclide and becquerel (curie) content.  Provide the bases for the values used,
including all supporting references.
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• Describe the method and solidification media to be used for solidifying each waste type, the type
of containermethods and media used to stabilize (e.g., solidification or encapsulation) each type
of waste, the typical type and size of containers in which the wastes will beare packaged, and the
means to be used to ensure the absence of free liquid in the waste containers, including the
process control programPCP to ensure a solid waste matrix.  Describe system design features and
operational procedures used to ensure that interconnections between plant systems and mobile
processing equipment will avoids the contamination of non-radioactive systems and uncontrolled
releases of radioactivity in the environment (see IE Bulletin No. 80-10 and RG 1.11 for details).

• Demonstrate the compliance of the process control programPCP with 10 CFR  §§ 61.55 and
6110 CFR 61.56 for wet solid wastes, 10 CFR Part 71, and applicable U.S. DOTDepartment of
Transportation regulations (49 CFR Parts 171 – 180171–180).  Include in the discussion the use
of mobile systems and provide the process control programPCP demonstrating conformance to
GL-80-009GL 80-09 and GL-81-039, “NRC Volume Reduction Policy,” dated November 30,
1981, and consistency with the guidance in Regulatory GuideRG 1.143.  If this guidance is not
followed, describe the specific alternative methods used.  Provide information concerning wet
solid wastes contained in non-seismic radwaste buildings.  In the event that additional onsite
storage facilities are a part of COL plans, include a discussion of conformance to GL-81-038. 
Supplemental guidance is provided in SECY-94-198. 

• Provide system P&IDs and process flow diagrams showing methods of operation and factors that
influence waste treatment (e.g., system interfaces and potential bypass routes).  For each
subsystem, tabulate or show on the flow diagrams the normal process route, maximum and
expected flow rates (m3/daycubic meters per day or gallons/daygallons per day), equipment
holdup times, expected radionuclide content of each flow for normal operation, including
anticipated operational occurrencesAOO, and equipment capacities.  Provide information on
instrumentation used to monitor the performance of systems and in controlling releases of
radioactivity, including sensor and readout locations, operation ranges, alarm and controlling
functions, and bases for alarm setpoints.  Provide the bases for the values used, including all
supporting references.

C.I.11.4.3  Radioactive Effluent Releases

• Provide the process control program (PCP) to demonstrate compliance with the provisions of
10 CFR Part 61.55 and 6110 CFR 61.56 on low-level radioactive waste classifications and
characteristics, the waste transfers and shipping manifest requirements of Appendix G to Part
2010 CFR Part 20, andthe NRC and DOT shipping regulations (10 CFR Part 71 and 49 CFR
Parts 171 – 180171–180, respectively), and waste acceptance criteria of authorized disposal
facilities.  Describe how the guidance of NUREG-1301 (PWRs)NUREG-1301 or NUREG-1302
(BWRs) and NUREG-0133 were used in developing the PCP.

• Describe the process used to demonstrate compliance with GDC 13, 60, 63, and 64 of
Appendix A to 10 CFR Part 50, Appendix A, as they relate to monitoring and controlling
radioactive releases during routine operations and accident conditions.

• Confirm that doses due to the releases meet the numerical design objectives of Appendix I to
10 CFR Part 50 (§5010 CFR 50.34a) and the dose limits of 10 CFR10 CFR 20.1301, compliance
requirements of 10 CFR 20.1302, and the EPA’s environmental radiation standards of 40 CFR
Part 190 as they apply in SRP Section 11.5 in determining total dose.  Indicate how the above
regulations will beare met during both normal operations and anticipated operational
occurrencesAOO of the waste management system.
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C.I.11.5  Process and Effluent Radiological Monitoring and Sampling Systems

C.I.11.5.1  Design Bases

• No additional information from that provided in DCD is necessary.

C.I.11.5.2  System Description

• Provide system descriptions for process and effluent radiological detectors and samplers used to
monitor and control releases of radioactive materials generated as a result of normal operations,
including anticipated operational occurrencesAOO, and during postulated accidents.

  

• Provide an offsite dose calculation manual (ODCM) containing descriptions of the methodology
and parameters used for calculation of offsite doses resulting from gaseous and liquid effluents
and planned discharge flow rates, using the guidance of NUREG-1301 (PWRs) or NUREG-1302
(BWRs) and NUREG-0133.

• Provide the plant’s standard radiological effluent controls (SREC) describing how liquid and
effluent release rates will beare derived and parameters used in setting instrumentation alarm set-
points to control or terminate effluent releases above 10 CFR Part 20, Appendix B,the effluent
concentrations (in Table 2) of Appendix B to 10 CFR Part 20 in unrestricted areas.  Describe
how the guidance of NUREG-1301 (PWRs) or NUREG-1302 (BWRs) and NUREG-0133
werewas used in developing the bases of alarm set-points.

• Provide the radiological environmental monitoring program (REMP) describing the scope of the
program taking into account local land use census data in identifying all potential radiation
exposure pathways associated with radioactive materials present in liquid and gaseous effluent,
and direct external radiation from structures, systems, and componentsSSCs.  Describe how the
guidance of NUREG-1301 (PWRs) or NUREG-1302 (BWRs) and NUREG-0133 werewas used
in developing the REMP.

• Describe the process used to demonstrate compliance with GDC 13, 60, 61, 63, and 64 of
Appendix A to 10 CFR Part 50, Appendix A, as they relate to monitoring and controlling
radioactive releases during routine and accident conditions.  Also describe the process used to
demonstrate compliance with the requirements of 10 CFR Parts 50.34(f)(2)(xvii) and
5010 CFR 50.34(f)(2)(xxvii) using the guidance of Regulatory GuideRG 1.97.

• Describe the process used to demonstrate compliance with Appendix I ofto 10 CFR Part 50, as it
relates to ALARA numerical design objectives and the requirements of 10 CFR Parts 50.34a and  
    10 CFR 50.36a.

• Describe the process used to demonstrate compliance with the 10 CFR 20.1302 dose limits and
10 CFR Part 20requirements, Appendix B,the effluent concentrations (in Table 2) of Appendix B
to 10 CFR Part 20 to members of the public in unrestricted areas, and the EPA environmental
radiation standards of 40 CFR Part 190.

11.5.3   as they apply to effluents described in SRP Sections 11.2, 11.3, and 11.4 in determining total
dose. 
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C.I.11.5.3  Effluent Monitoring and Sampling

• Indicate how the requirements of GDC 64 of Appendix A to 10 CFR Part 50, Appendix A, will
be are implemented with respect to effluent discharge paths for radioactivity that may be released
from normal operations, including anticipated operational occurrencesAOO and postulated
accidents.

C.I.11.5.4  Process Monitoring and Sampling

• Indicate how the requirements of GDC 60 of Appendix A to 10 CFR Part 50 will beare
implemented with respect to the automatic closure of isolation valves in gaseous and liquid
effluent discharge paths.  Indicate how the requirements of GDC 63 of Appendix A to 10 CFR
Part 50 will beare implemented with respect to the monitoring of radiation levels in radioactive waste
process systems.
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Chapter 12
C.I.12  Radiation Protection

C.I.12.1  Assuring that Occupational Radiation Exposures Are As Low As Is Reasonably  
  Achievable (ALARA)

C.I.12.1.1  Policy Considerations

• Describe the management policy and organizational structure related to ensuring that
occupational radiation exposures are ALARA.  Describe the applicable responsibilities and
related activities to be performed by management personnel who have responsibility for radiation
protection and the policy of maintaining occupational exposures ALARA.

• Describe the ALARA policy as it will be applied to plant operations.

• Describe the implementation of policy, organization, training, and design review guidance
provided in Regulatory GuidesRGs 1.8, 8.8, and 8.10, as well as any proposed alternatives to the
guidance provided in those regulatory guides.

C.I.12.1.2  Design Considerations

• Describe provisions for continuing ALARA facility design reviews once the plant is operational
(e.g., for plant changes and/or modifications).

C.I.12.1.3  Operational Consideration

• Describe the methods to be used to develop the detailed operational plans, procedures,
and policies for ensuring that occupational radiation exposures are ALARA.  Describe how these
operational plans, procedures, and policies will impact the design of the facility, and how such
planning has incorporated information from operating plant experience, other designs, and so
forth.

• Indicate the extent to which the plant will follows the guidance on operational considerations
given in Regulatory GuidesRGs 8.8 and 8.10.  Conversely, if the plant willdoes not follow that
guidance, describe the specific alternative approaches to be used.

• Describe the means for planning and developing procedures for such radiation -exposure-related
operations as maintenance, inservice inspectionISI, radwaste handling, and refueling in a manner
that willto ensure that the exposures are ALARA.  Describe the methods of planning and
accomplishing work, including interfaces between radiation protection, operations, maintenance,
planning, and scheduling.  Describe any changes in operating procedures that result from the
ALARA operational procedures review.

• Indicate how the plant will follows the guidance provided in Rthe following regulatory Gguides:

– RG 8.2,
– RG 8.7,
– RG 8.9,
– RG 8.13,
– RG 8.15,
– RG 8.20,
– RG 8.25,
– RG 8.26,
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– RG 8.27,
– RG 8.28,
– RG 8.29,
– RG 8.34,
– RG 8.35,
– RG 8.36, and
– RG 8.38.  

Conversely, if the plant willdoes not follow that guidance, describe the specific alternative
approaches to be used.

C.I.12.2  Radiation Sources

C.I.12.2.1  Contained Sources

• Describe any additional contained radiation sources that are not identified above, including
radiation sources used for instrument calibration or radiography.

C.I.12.2.2  Airborne Radioactive Material Sources

COL applicants that reference a certified design do not need to include additional information.

C.I.12.3  Radiation Protection Design Features

C.I.12.3.1  Facility Design Features

COL applicants that reference a certified design do not need to include additional information.

C.I.12.3.2  Shielding

COL applicants that reference a certified design do not need to include additional information.

C.I.12.3.3  Ventilation

COL applicants that reference a certified design do not need to include additional information.

C.I.12.3.4  Area Radiation and Airborne Radioactivity Monitoring Instrumentation

• Describe the criteria and methods for obtaining representative in-plant airborne radioactivity
concentrations, including airborne radioiodines and other radioactive materials, from
the work areas being sampled.  Describe the use of portable instruments, and the associated
training and procedures, to accurately determine the airborne iodine concentration in areas within
the facility where plant personnel may be present during an accident, in accordance with the
requirements of  10of 10 CFR 50.34(f)(2)(xxvii) and the criteria in Item III.D.3.3
of NUREG-0737.

• Address the use of portable instruments, and the associated training and procedures, to accurately
determine the airborne iodine concentration in areas within the facility where plant personnel
may be present during an accident.

C.I.12.3.5  Dose Assessment
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• For multi-unit plants, provide estimated annual doses to construction workers in a new unit
construction area, as a result of radiation from onsite radiation sources from the existing
operating plant(s).

C.I.12.4  Dose Assessment

Dose assessment is discussed above in Section 12.3.5.

C.I.12.5  Operational Radiation Protection Program

To achieve the goal of maintaining occupational and public doses both below regulatory limits
and ALARA, the radiation protection program should include the following components:

• a documented management commitment to keep exposures ALARA
• a trained and qualified organization with sufficient authority and well-defined responsibilities
• adequate facilities, equipment, and procedures to effectively implement the program

Demonstrate the development, organization, and implementation of these components.

Discuss howthe implementation of the radiation protection program will be implemented onin a
phased basis, prior to each of the following implementation milestones:

(1) Prior to initial receipt of by-product, source, or special nuclear materials (excluding Eexempt
Qquantities as described in 10 CFR 30.18), and thereafter, when such radioactive materials are
possessed under this license, the following radiation protection program elements willshould be
in place:

(a) Organization.  A radiation protection supervisor and at least one (1) radiation protection
technician, each selected, trained, and qualified consistent with the guidance in
Regulatory Guide 1.8RG 1.8, should on site.  Conversely, if the applicant has not
followed that guidance, describe the specific alternative methods used.

(b) Facilities.  A facility or facilities should available to support the receipt, storage and
control of nonexempt radioactive sources in accordance with 10 CFR 20.1801, 10 CFR
20.1802 and 10 CFR 20.1906.

Text Moved Here: 12

(c) Instrumentation and Equipment.  Adequate types and quantities of instrumentation and
equipment will beshould selected, maintained, and used to provide for the appropriate
detection capabilities, ranges, sensitivities, and accuracies to conduct radiation surveys
and monitoring (in accordance with 10 CFR 20.1501 and 2010 CFR 20.1502) for the
types and levels of radiation anticipated for the non-exempt sources possessed under this
license.

End Of Moved Text

(d) Procedures.  Procedures should established, implemented, and maintained sufficient to
maintain adequate control over the receipt, storage, and use of radioactive materials
possessed under this license and as necessary to assure compliance with 10 CFR 19.11,
10 CFR 19.12 and 10 CFR Part 20, commensurate with the types and quantities of
radioactive materials received and possessed under this license.
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(e) Training.  Initial and periodic training should provided to individuals responsible for the
receipt, control, or use of nonexempt radioactive sources possessed under this license in
accordance with 10 CFR 19.12 and consistent with the guidance in RGs 1.8, 8.13, 8.27,
and 8.29.  Conversely, if the applicant has not followed that guidance, describe the
specific alternative methods used.

(b) Facilities.  A facility or facilities to support the receipt, storage and control of non-
exempt radioactive sources in accordance with 10 CFR 20.1801, 20.1802, and 20.1906.

Text Was Moved From Here: 12

(d) Procedures.  Procedures will be established, implemented and maintained sufficient to
maintain adequate control over the receipt, storage, and use of radioactive materials
possessed under this license and as necessary to assure compliance with 10 CFR 19.11
and 19.12 and 10 CFR Part 20, commensurate with the types and quantities of
radioactive materials received and possessed under this license.

(e) Training.  Initial and periodic training will be provided to individuals responsible for the
receipt, control or use of non-exempt radioactive sources possessed under this license in
accordance with 10 CFR 19.12 and consistent with the guidance in Regulatory Guides
1.8, 8.13, 8.27, and 8.29.  Conversely, if the applicant has not followed that guidance,
describe the specific alternative methods used.

(2) Prior to receiving reactor fuel under this license, and thereafter, when reactor fuel is possessed
under this license, radiation monitoring will beshould provided in accordance with 10  CFR
 50.68, “Criticality Accident Requirements,” in addition to the radiation protection program
elements specified under item 1, above.

(3) Prior to initial loading of fuel in the reactor, the balance of the radiation protection program
elements described in this section will beshould fully implemented, with the exception of the
organization, facilities, equipment, instrumentation, and procedures associated with and
necessary for transferring, transporting, or disposing of radioactive materials in accordance with
Subpart K, “Waste Disposal,” of 10 CFR Part 20, Subpart K, and applicable requirements in 10
CFR Part 71.  In addition, at least one (1) radiation protection technician, selected, trained, and
qualified consistent with the guidance in Regulatory GuideRG 1.8, will be onsiteshould on site
and on duty when fuel is initially loaded in the reactor, and thereafter, whenever fuel is in the
reactor.  If the applicant has not followed the guidance in Regulatory GuideRG 1.8, describe the
specific alternative methods used.

(4) Prior to initial transfer, transport, or disposal of radioactive materials, the organization, facilities,
equipment, instrumentation, and procedures will beshould in place as necessary to assureensure
compliance with 10 CFR Part 20, Subpart K, and applicable requirements in 10 CFR Part 71.

IPrior to each of the four implementation milestones listed above, identify the staffing levels,
instrumentation and equipment, facilities, procedures, and training necessary to ensure radiation safety of
workers and the public for each phase of implementation.

C.I.12.5.1  Organization

Describe the administrative organization of the radiation protection program, including



11 Key positions include the plant manager, plant organization managers and supervisors, radiation protection manager,
radiation protection technicians, and radiation protection supervisory and technical staff.  Provide equivalent
information regardingfor those personnel withwho do not work in the radiation protection department but who may be
assigned radiation protection responsibility who are assigned outsidefor one or more of the radiation protection
department (e.g.,following functional areas: respiratory protection, personnel dosimetry, bioassay, instrument
calibration and maintenance, radioactive source control, effluents and environmental monitoring and assessment,
radioactive waste shipping, radiation work permits, job coverage, and radiation monitoring and surveys).
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the authority and responsibility of each identified position.11  Indicate whether and, if so,
how the applicant has followed the guidance in Regulatory GuidesRGs 1.8, 8.2, 8.8, and 8.10. 
Conversely, if the applicant has not followed thatis guidance, describe the specific alternative approaches
used.  Describe the experience and qualification of the personnel responsible for various aspects of the
radiation protection program and for handling and monitoring radioactive materials, including special
nuclear, source, and byproduct materials.  Also, describe management and staff authorities and
responsibilities for implementing and documenting radiation protection program reviews, as required by
10  CFR  20.1101 and 10 CFR 20.2102.  Reference Chapter 13 of the FSAR as appropriate.

C.I.12.5.2  Equipment, Instrumentation, and Facilities

C.I.12.5.2.1  Equipment and Instrumentation

Provide the criteria for selecting portable and laboratory technical equipment and instrumentation
for use in performing radiation and contamination surveys, monitoring and sampling in-plant airborne
radioactivity, area radiation monitoring, and for personnel monitoring (including audible alarming and
electronic dosimeters) during normal operation, anticipated operational occurrencesAOO, and accident
conditions.  Include the locations and quantity of each type of instrument, considering the amount of
instrumentation and the fact that equipment may be unavailable at any given time as a result of periodic
testing and calibration, maintenance, and repair.  The equipment and instrumentation should provide
detection capabilities, ranges, sensitivities, and accuracies appropriate for the types and levels of
radiation anticipated at the plant and in its environs during routine operations, major outages, abnormal
occurrences, and postulated accident conditions.

Describe the typestypical of detectors and monitors, as well as the minimum quantities,
sensitivities, ranges, alarms, and calibration frequencies and methods for all portable and laboratory
technical equipment and instrumentation mentioned above.  Include a description of the portable air
sampling and analysis system to determine airborne radionuclide concentrations during and following an
accident, in accordance with the requirements of 10 CFR 50.34(f)(2)(xxvii) and the criteria in Item
III.D.3.3 of NUREG-0737.  Types of equipment and instrumentation to be described include the
following:

• laboratory and fixed instrumentation
• portable monitoring instrumentation and equipment
• personnel monitoring instrumentation and equipment
• personnel protective equipment and clothing
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C.I.12.5.2.2  Facilities

This section of the FSAR need not include facilities that were previously described and reviewed
in an applicable design control document.  In addition, on the basis of company and site-specific
information, this section may be modified to indicate offsite facilities and functions that may be carried
out at another location or through a vendor.

Describe the instrument storage, calibration, and maintenance facilities.  These facilities should
be able to support program implementation during routine operations, refueling and other outages,
abnormal occurrences, and accident conditions.

Describe and identify the location of radiation protection facilities (including men’s and
women’s locker and shower rooms, offices, and access control stations); laboratory facilities for
radioactivity analyses; decontamination facilities (for both equipment and personnel); portable
instrument calibration facility; facility for issuing and storing protective clothing; facility for issuing,
storing, and maintaining respiratory protection equipment; machine shop for work on activated or
contaminated components and equipment; area for storing and issuing contaminated tools and equipment;
area for storing radioactive materials; facility for dosimetry processing and bioassay; laundry facility; and
other contamination control equipment and areas.

Indicate whether and, if so, how the applicant has followed the guidance provided in
Regulatory GuidesRGs 1.97, 8.4, 8.6, 8.8, 8.9, 8.15, 8.20, 8.26, and 8.28.  Conversely, if the applicant
has not followed that guidance, describe the specific alternative methods used.

C.I.12.5.3  Procedures

For each of the categories listed below, describe the radiation protection procedures and methods
of operation that have been developed to ensure that occupational radiation exposures are ALARA. 
Radiation protection procedures should provide the means for adequate control over the receipt,
handling, possession, use, transfer, storage, and disposal of sealed and unsealed byproduct, source, and
special nuclear material, and should ensure compliance with applicable requirements in 10 CFR Part 19,
10 CFR Parts 19,Part 20, 10 CFR Part 50, 10 CFR Part 70 and 7110 CFR Part 71.  Regulatory
GuidesRGs 1.8, 1.33, 8.2, 8.7, 8.8, and 8.10 and the applicable portions of NUREG-1736, provide
guidance for use in developing procedures for radiation protection.  Indicate whether and, if so, how the
plant will follows that guidance.  Conversely, if the plant willdoes not follow that guidance, describe the
specific alternative approaches to be used.  Reference Chapter 13 of the FSAR as appropriate.
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C.I.12.5.3.1  Radiological Surveillance

Describe the policy, methods, frequencies, and procedures for conducting radiation surveys. 
Describe the procedures that provide for use of portable monitoring systems to sample and analyze for
radioiodine in plant areas during and following an accident, in accordance with the requirements of 10
 CFR  50.34(f)(2)(xxvii) and the criteria in Item III.D.3.3 of NUREG-0737.  Also, indicate compliance
with 10 CFR 20.1501, and consistency with Regulatory GuidesRGs 8.2, 8.8 and 8.10.

C.I.12.5.3.2  Access Control

Describe the physical and administrative measures for controlling access to and work within
radiation areas, high radiation areas, and very high radiation areas.  This discussion may reference
Section 12.1 of the FSAR, as appropriate.  Include a description of the additional administrative controls
for restricting access to each very high radiation area, as required by 10 CFR 20.1902.  Also, describe
how these measures comply with 10 CFR 19.12, Subpart G of 10 CFR Part 20, and 10 CFR 20.1903, as
well as how they are consistent with the guidance of Regulatory GuidesRGs 8.13, 8.27, 8.29, and 8.38. 
Conversely, if the plant willdoes not follow such guidance, describe the specific alternative approaches to
be used.

C.I.12.5.3.3  Radiation Work Permits

Describe the information included in radiation work permits, as well as the criteria for their
issuance.  Also, indicate whether the permit contents and issuance criteria are consistent with Regulatory
GuideRG 8.8.  Conversely, if the plant willdoes not follow such guidance, describe the specific
alternative approaches to be used.

C.I.12.5.3.4  Contamination Control

Describe the bases and methods for monitoring and controlling surface contamination (including
loose discrete radioactive particles) for personnel, equipment, and surfaces.  This description should
include the surveillance program to ensure that licensed materials willare not released inadvertently be
released from the controlled area.  Describe decontamination procedures for personnel and areas, as well
as decontamination and/or disposaldisposition procedures for equipment.

In accordance with the requirements of 10 CFR 20.1406, describe how operating procedures will
minimize, to the extent practicable, contamination of the facility and the environment, facilitate eventual
decommissioning, and minimize, to the extent practicable, the generation of radioactive waste.

Describe how contamination control measures comply with 10 CFR 20.1406, 2010 CFR 20.1701,
and 10 CFR 20.1801.

C.I.12.5.3.5  Personnel Monitoring and Dose Control

Describe the methods and procedures for internal and external personnel monitoring, including
methods to record, report, and analyze results.  Describe the program for assessing internal radiation
exposure (whole body counting and bioassay), including the bases for selecting personnel who will beare
included in the program, the frequency of their whole-body counts and bioassays, and the basis for any
non-routine bioassays that will be performed.

Describe the methods and procedures to ensure that personnel doses are maintained within
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the dose limits established in 10 CFR 20.1201 for adult workers; 10 CFR 20.1207 and 20and 10 CFR
20.1208, “Dose Equivalent to an Embryo/Fetus,” for minors and declared pregnant workers, respectively;
and 10  CFR  20.1301 for members of the public.  Describe the procedures for permitting an individual to
participate in a planned special exposure, in accordance with the requirements of 10 CFR 20.1206
and 20, and 10 CFR 20.2104, and consistent with the guidance in Regulatory GuideRG 8.35.

Describe the procedures and methods of operation that have been developed to ensure that
occupational radiation exposures will be ALARA.  Include a description of the ALARA aspects of the
radiation protection procedures used in refueling, inservice inspectionISI, radwaste handling, spent fuel
handling, loading and shipping, normal operation, routine maintenance, and sampling and calibration,
where such procedures are specifically related to ensuring that radiation exposures will be ALARA.

Describe how personnel monitoring and dose control measures comply with 10 CFR Parts 19 and
10 CFR Part 20, and are consistent with Regulatory GuidesRGs 8.2, 8.7, 8.8, 8.9, 8.10, 8.13, 8.20, 8.26,
8.32, 8.34, 8.35, and 8.36.  Conversely, if the plant willdoes not follow such guidance, describe the
specific alternative approaches to be used.

C.I.12.5.3.6  Respiratory Protection

Describe the engineering controls to limit airborne radioactivity.  Describe the methods
and procedures for evaluating and controlling potential airborne radioactivity concentrations.  Discuss
any provisions for special air sampling, and the issuance, selection, use, and maintenance of respiratory
protection devices, including training and retraining programs and programs for fitting respiratory
protection equipment.  Discuss the use of process and engineering controls in lieu of respirator use to
limit intakes.

Describe the methods and procedures for the following activities:

• monitoring, including air sampling and bioassays

• supervision and training of respirator users

• fit-testing

• respirator selection, including provisions for vision correction, adequate communications,
extreme temperature conditions, and concurrent use of other safety or radiological protection
equipment

• breathing air quality

• inventory, control, storage, issuance, use, maintenance, repair, testing, and quality assuranceQA
of respiratory protection equipment, including self-contained breathing apparatuses

• recordkeeping

• limitations on periods of use and relief from respirator use

Describe how respiratory protection measures comply with Subpart H of 10 CFR Part 20, as well
as how they are consistent with Regulatory Guides 8.15 and 8.25 and NUREG/CR-0041.  Conversely, if
the plant willdoes not follow such guidance, describe the specific alternative approaches to be used.

C.I.12.5.3.7  Radioactive Material Control

Describe the procedures governing the accountability and storage of radioactive sources that are



RG 1.206, Page C.III.1-189

not affixed to, or installed in, plant systems.  Describe the procedures governing the packaging and
transportation of licensed radioactive materials and the transfer of low-level radioactive waste.  Describe
the procedures to ensure positionve control of licensed radioactive material so that unnecessary or
inadvertent exposures do not occur and to ensure that such material is not released into uncontrolled
areas in a manner that is not authorized by NRC regulations or the license.

Describe how radioactive material control measures comply with 10 CFR 20.1801–18021801,
10 CFR 20.1802, 20.1902, 20.1904–1906, 20.2001, and 20.2005–2007, and 10 CFR Part 71, Subpart G
10 CFR 20.1902, 10 CFR  20.1904, 10 CFR 20.1905,10 CFR 20.1906, 10 CFR 20.2001,
10 CFR 20.2005, 10 CFR 20.2006, 10 CFR 20.2007, Subpart G, of 10 CFR Part 71, and 10 CFR 71.5.

C.I.12.5.3.8  Posting and Labeling

Describe the criteria and procedures for posting areas and marking items (e.g., tools
and equipmentand equipment) to indicate the presence of fixed or removable surface contamination.

Describe how posting and labeling will complycomplies with 10 CFR 20.1901–201901, 10 CFR
20.1902, 10 CFR 20.1903, and 10 CFR 20.1905.

C.I.12.5.3.9  Radiation Protection Training

Describe the procedures that ensure the selection, qualification, training, and periodic retraining
of radiation protection staff and radiation workers.

Describe how radiation protection training will complycomplies with 10 CFR Parts 19,
10 CFR Part 20, and 10 CFR Part 50 (10 CFR 50.120), and will beis consistent with the guidance of
Regulatory GuidesRGs 1.8, 8.13, 8.15, 8.27, and 8.29.  Conversely, if the plant willdoes not follow such
guidance, describe the specific alternative approaches to be used.

C.I.12.5.3.10  Quality Assurance

Describe the quality assuranceQA procedures that implement the applicable requirements of 
10 CFR 20of 10 CFR 20.1101, Appendix B to 10 CFR Part 50, Subpart H of 10 CFR Part 71, and
the guidance in Regulatory GuideRG 1.33.  Reference Chapter 17 of the FSAR as appropriate.
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Chapter 13
C.I.13  Conduct of Operations

The regulatory requirements for the content of an application for a combined licenseCOL
pursuant to 10 CFR  Part  52, Subpart C, are provided in §5210 CFR 52.79.  SectionIn particular, 10 CFR
52.79(b) specifies further that the application must contain the technically relevant information required
of applicants for an operating license by 10  CFR  50.34.  The requirements contained in 10 CFR 50.34
specify that each application shall include a final safety analysis report (n FSAR) that provides
information concerning facility design, construction, and operation.  This chapter provides guidance on
the information that the NRC considers to be necessary in a combined licenseCOL application for the
NRCagency to perform its review of proposed facility design, construction, and operation in accordance
with the regulatory requirements above.

This chapter of the FSAR should provide information relating to the preparations and plans for
design, construction, and operation of the plant.  Its purpose is to provide adequate assurance that the
combined licenseCOL applicant will establish and maintain a staff of adequate size and technical
competence and that the licensee’s operating plans to be followed by the licensee are adequate to protect
public health and safety.

C.I.13.1  Organizational Structure of Applicant

C.I.13.1.1  Management and Technical Support Organization

A combined licenseCOL applicant should provide a description in this section of the corporate or
home office organization, its functions and responsibilities, and the number and the qualifications of
personnel and should be directed to activities that include facility design, design review, design approval,
construction management, testing, and operation of the plant.

The descriptions of the design and construction and pre-operational responsibilities should
include the following:

(1) Howthe method by which these responsibilities are assigned by the hHeadquarters staff and
implemented within the organizational units

(2) Tthe responsible working- or performance-level organizational unit

(3) Tthe estimated number of persons to be assigned to each unit with responsibility for the project

(4) Tthe general educational and experience requirements for identified positions or classes of
positions

(5) Educationthe educational and experience requiredrequirements for management and supervisory
positions

(6) Ffor identified positions or classes of positions that have functional responsibilities other than for
the COL application, the expected proportion of time assigned to the other activities

(7) Eearly plans for providing technical support for the operation of the facility

The followingapplication should also include the specific information should be
includeddescribed in the following sections.

C.I.13.1.1.1  Design, Construction, and Operating Responsibilities
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The combined license applicant’sCOL applicant should describe its past experience in the
design, construction, and operation of nuclear power plants and its past experience in activities of similar
scope and complexity should be described.  The applicant’sapplicant should also describe its
management, engineering, and technical support organizations should also be described.  The description
should include organizational charts for the current headquarters and engineering structure and planned
modifications and additions to those organizations to reflect the added functional responsibilities with the
nuclear plant.  The following section present additional details:

(1) Design and Construction Responsibilities

The extent and assignment of these activities are generally contractual in nature and determined
by the combined licenseCOL applicant.  The application should describe the following aspects of
the implementation or delegation of design and construction responsibilities should be described
(quality assurance aspects should be described in Chapter 17):

(a) Principal(Chapter 17 should describe the QA aspects): 

(a) principal site-related engineering studies such as meteorology, geology, seismology,
hydrology, demography, and environmental effects,

(b) Ddesign of plant and ancillary systems, including fire protection systems,

(c) Rreview and approval of plant design features, including human factors engineering
(HFE) considerations,

(d) Ssite layout with respect to environmental effects and security provisions,

(e) Ddevelopment of safety analysis reports, and

(f) Rreview and approval of material and component specifications

(2) Pre-Ooperational Responsibilities

AThe application should include a description of the proposed plans for the development and
implementation of staff recruiting and training programs should be included andwhich should be
substantially accomplished before pre-operational testing begins.

(3) Technical Support for Operations

Technical services and backup support for the operating organization should be available before
the pre-operational and startup testing program begins and continue throughout the life of the
plant.  The applicant should include the following are special capabilities that should be
included:

(a) Nnuclear, mechanical, structural, electrical, thermal-hydraulic, metallurgy icandl
materials, and instrumentation and controlsI&C engineering,

(b) Pplant chemistry,

(c) Hhealth physics,

(d) Ffueling and refueling operations support,

(e) Mmaintenance support,

(f) Ooperations support,

(g) Quality assurance,QA

(h) Ttraining,

(Ii) Ssafety review,
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(j) Ffire protection,

(k) Eemergency coordination, and

(l) Ooutside contractual assistance

C.I.13.1.1.2  Organizational Arrangement

In the FSAR, the description should include organization charts reflecting the current
headquarters and engineering structure and any planned modifications and additions to reflect the added
functional responsibilities (described in Section 13.1.1.1 of the FSAR) associated with the addition of the
nuclear plant to the applicant’s power generation capacity.  The description should show how these
responsibilities are delegated and assigned or expected to be assigned to each of the working- or
performance -level organizational units identified to implement these responsibilities.

In the FSAR, the description should include organizational charts reflecting the current corporate
structure and the specific working- or performance -level organizational units that will provide technical
support for operation (Section 13.1.1.1 of the FSAR, item 3).  If these functions are to be provided from
outside the corporate structure, the FSAR should describe the contractual arrangements should be
described.

The information submitted should include a description of the activity (including its scope), an
organizational description, with chart lines of authority and responsibility for the project, the number of
persons assigned to the project, and qualification requirements for principal management positions for
the project.  For NSSSNuclear steam system supplier and AEarchitect-engineer organizations with
extensive experience, may provide a detailed description of this experience may be provided in lieu of
the details of their organization as evidence of technical capability.  However, the applicant should
describe how this experience will beis applied to the project.

The FSAR should provide the following information:

(1) Oorganizational charts of the applicant’s corporate -level management and technical support
organizations

(2) Tthe relationship of the nuclear-oriented part of the organization to the rest of the corporate
organization

(3) Aa description of the provisions for technical support for operations

For new, multi-unit plant sites, the combined licenseCOL applicant should describe the
organizational arrangement and functions to meet the needs of the multiple units.  The applicant should
include in this discussion the extent to which the organizational arrangement and functions are shared
between or among the units addressed in the application and describe the organizational arrangement and
functional divisions or controls that have been established to preserve integrity between individual units
and/or programs.

For plant sites with existing, operating nuclear units, the applicant should include in this
discussion the extent to which the organizational arrangement and functions are shared between the new
and existing units.  In addition, the applicant should include a discussion of the organizational
arrangement and functional divisions or controls that have been established to preserve integrity between
the new and existing, operational units and/or programs.

C.I.13.1.1.3  Qualifications
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The FSAR should describe general qualification requirements in terms of educational
background and experience requirements for positions or classes of positions identified in Section
 13.1.1.2 of the FSAR.  Personnel resumes should be provided for assigned persons identified in 13.1.1.2
of the FSAR holding key or supervisory positions in disciplines or job functions unique to the nuclear
field of this project.  For identified positions or classes of positions that have functional responsibilities
for other than the identified application, the applicant should describe the expected proportion of time
assigned to the other activities should be described.

The FSAR should identify qualification requirements for hHeadquarters staff personnel, which
should be described in terms of educational background and experience requirements, for each identified
position or class of positions providing headquarters technical support for operations.  In addition, the
FSAR should include resumes of individuals already employed by the applicant to fulfill responsibilities
identified in item 3 of Section 13.1.1.1 of the FSAR, including that individual whose job position
corresponds most closely to that identified as “engineer in charge.”

The FSAR should (1) give the approximate numbers of, and describe educational and experience
requirements for, each identified position or class of positions providing technical support for plant
operations, and (2) include specific educational and experience requirements for individuals holding the
management and supervisory positions in organizational units providing support in the areas identified
below:

(1) Nnuclear, mechanical, structural, electrical, thermal-hydraulic, metallurgical, materials, and
instrumentation and controlsI&C engineering

(2) Pplant chemistry

(3) Hhealth physics

(4) Ffueling and refueling operations support

(5) Mmaintenance support

(6) Ooperations support

(7) Quality assuranceQA (addressed in Section 17.5 of the FSAR)

(8) Ttraining

(9) Ssafety review

(10) Ffire protection

(11) Eemergency coordination

(12) Ooutside contractual assistance

C.I.13.1.2  Operating Organization

This section of the FSAR should describe the structure, functions, and responsibilities of the
onsite organization established to operate and maintain the plant.  It is recognized that during the early
stages of plant design and construction, many details of the plant organization and staffing have not been
finalized and may be modified following issuance of a combined licenseCOL, during construction, or in
preparation for plant operation.  The organizational information provided as part of a combined
licenseCOL application should include the following elements:

(1) the applicant’s commitment to meet the guidelines of Regulatory GuideRG 1.33 for its operating
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organization

(2) the applicant’s commitment to meet the guidelines of Regulatory GuideRG 1.33 for onsite review
and rules of practice (addressed in 17.5 of the FSAR)

(3) the applicant’s commitment to meet the applicable requirements for a Ffire Pprotection Pprogram

(4) the applicant’s commitment to meet the guidelines of Regulatory GuideRG 1.8 for its operating
organization

(5) the applicant’s commitment to be consistent with one of the options in the Commission’s Policy
Statement on Engineering Expertise on Shift

(6) the applicant’s commitment to meet TMI Action Plan iItems I.A.1.1 and I.A.1.3 of NUREG-0737
for shift technical advisor and shift staffing

(7) a schedule, relative to fuel loading for each unit, for filling all positions

(8) the applicant’s commitment to meet the applicable requirements for a physical protection
program

As applicable, the applicant should provide evidence that the initial personnel selections conform
to the commitments made in the application.

C.I.13.1.2.1  Plant Organization

Provide an organization chart showing the title of each position, the number of persons assigned
to common or duplicate positions (e.g., technicians, shift operators, repair technicians), the number of
operating shift crews, and the positions for which reactor operator and senior reactor operator licenses
are required.  For multi-unit stations, the organization chart (or additional charts) should clearly reflect
planned changes and additions as new units are added to the station.  The application should provide the
schedule, relative to the fuel loading date for each unit, for filling all positions should be provided.

C.I.13.1.2.2  Plant Personnel Responsibilities and Authorities

In addition, the applicant should provide the provide the following organizational information:

(1) the functions, responsibilities, and authorities of the following plant positions or their
equivalents:

(a) plant managers
(b) operations supervisors
(c) operating shift crew supervisors
(d) shift technical advisors
(e) licensed operators
(f) non-licensed operators
(g) technical supervisors
(h) radiation protection supervisors
(Ii) instrumentation and controlsI&C maintenance supervisors
(j) equipment maintenance supervisors
(k) fire protection supervisors
(l) quality assuranceQA supervisors (when part of the plant staff) (addressed in 17.5 of the

FSAR)
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For each position, where applicable, the application should describe the required
interfaces with offsite personnel or positions identified in Section 13.1.1 of the FSAR
should be described.  Such interfaces include defined lines of reporting responsibilities
(e.g., from the plant manager to the immediate supervisor), lines of authority, and
communication channels.

(2) TheThis section should describe the line of succession of authority and responsibility for overall
station operation in the event of unexpected contingencies of a temporary nature, and the
delegation of authority that may be granted to operations supervisors and to shift supervisors,
including the authority to issue standing or special orders.

(3) If the station contains, or there are plans that it contains power generating facilities other than
those specified in the application and including non-nuclear units, this section should also
describe interfaces with the organizations operating the other facilities.  The description should
include any proposed sharing of personnel between the units, a description of their duties, and
the proportion of their time they willare routinely be assigned to non-nuclear units.
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C.I.13.1.2.3  Operating Shift Crews

The applicant should describe the position titles, applicable operator licensing requirements for
each, and the minimum numbers of personnel planned for each shift should be described for all
combinations of units proposed to be at the station in either operating or cold shutdown mode.  Also
describe shift crew staffing plans unique to refueling operations.  In addition, the applicant should
describe the proposed means of assigning shift responsibility for implementing the radiation protection
and fire protection programs on a round-the-clock basis should be described.

C.I.13.1.3  Qualifications of Nuclear Plant Personnel

C.I.13.1.3.1  Qualification Requirements

This section of the FSAR should describe the education, training, and experience requirements
(qualification requirements) established for each management, operating, technical, and maintenance
position category in the operating organization described in Section 13.1.2 of the FSAR.  This includes
personnel who will do the pre-operational and startup tests.  Regulatory GuideRG 1.8, “Qualification and
Training of Personnel for Nuclear Power Plants,” contains guidance on selection and training of
personnel.  The FSAR should specifically indicate a commitment to meet the regulatory position stated in
this guide or provide an acceptable alternative.  Where a clear correlation cannot be made between the
proposed plant staff positions and those referenced by Regulatory GuideRG 1.8, each position on the
plant staff should be listed along with the corresponding position referenced by Regulatory GuideRG 1.8,
or with a detailed description of the proposed qualifications for that position.

C.I.13.1.3.2  Qualifications of Plant Personnel

As applicable, the applications should present the qualifications of the initial appointees to (or
incumbents of) plant positions should be presented in resume format for key plant managerial and
supervisory personnel through shift supervisory level.  The resumes should identify individuals by
position, and title and, as a minimum, describe the individual’s formal education, training, and
experience (including any prior NRC licensing).

C.I.13.2  Training

This section of the FSAR should contain the description and schedule of the training program for
reactor operators and senior reactor operators.  The licensed operator training program also includes the
re-qualification programs as required in 10 CFR 50.54(i)(I-1) and 10 CFR 55.59.

In addition, this section of the FSAR should contain the description and schedule of the training
program for non-licensed plant staff.

C.I.13.2.1  Plant Staff Training Program

The FSAR should provide a description of the proposed training program in nuclear technology
and other subjects important to safety for the entire plant staff.  Regulatory GuideRG 1.8, “Qualification
and Training of Personnel for Nuclear Power Plants,” provides guidance on an acceptable basis for
relating training programs to plant staff positions.  The FSAR should indicate whether this guidance will
beis followed.  If such guidance willis not be followed, the FSAR should describe specific alternative
methods that will be used should be described along withand provide a justification for their use. 
ASection 13.2.3 of the FSAR provides a list of Commission regulations, guides, and reports pertaining to
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training of licensed and unlicensed nuclear power plant personnel is provided in Section 13.2.3 of the
FSAR.

C.I.13.2.1.1  Program Description

The program description should include the following information with respect to the formal
training program in nuclear technology and other subjects important to safety (related technical training)
for all plant management and supervisory personnel, Llicensed Ssenior Ooperator (SRO) and Llicensed
Ooperator (RO) candidates, technicians, and general employees.

The training program descriptions for licensed plant staff should contain the following elements:

(1) A description ofThe applicant should describe the proposed training program, including the
subject matter of each initial licensed operator training course, the duration of the course
(approximate number of weeks personnel are in full-time attendance), the organization teaching
the course or supervising instruction, and the titles of the positions for which the course is given. 
The program descriptions should include a chart showing the proposed schedule for licensing
personnel prior to criticality.  The schedule should be relative to expected fuel loading and
should display the pre-operational test period.  The submittal should contain a commitment to
conduct formal licensed operator, on-the-job training, and simulator training before initial fuel
load.  The program should distinguish between classroomformal instruction, on-the-job, and
simulator training, before and after the initial fuel loading, and it should include provisions for
training on modifications to plant systems or functions.

CThe applicant should also describe its contingency plans for additional training for individuals
to be licensed prior to criticality should be described in the event fuel loading is subsequently
delayed until after the date indicated in the FSAR.

(2) The subjects covered in the training programs should include, as a minimum, the subjects in
10 CFR 55.31 (how to apply), 55.41 (written examination:  operators), 55.43 (written
examination:  senior operators), 55.45 (operating tests), and Regulatory Guide, 10 CFR 55.41,
10 CFR 55.43, 10 CFR 55.45 and RG 1.8 for reactor operators and senior reactor operators as
appropriate.  The training program should also include provisions for upgrading reactor operator
licenses and for licensing senior reactor operators who have not been licensed as reactor
operators per Regulatory GuideRG 1.8.  The training should be based on use of the systems
approach to training (SAT) as defined in 10 CFR 55.4.

(3) The licensed operator re-qualification program should include the content described in
10 CFR 55.59 or should be based on the use of a systems approach to training (SAT) as defined
in 10 CFR 55.4.

(4) Applicants should describe their program for providing simulator capability for their plants as
described in 10 CFR 55.31 (how to apply),, 10 CFR 55.45 (operating tests),, 10 CFR 55.46
(simulation facilities), 5010 CFR 50.34(f)(2)(I), and Regulatory GuideRG 1.149, and how their
program meets these requirements.  In addition, the applicant should describe how it will ensure
that itss the proposed simulator will correctly model itss the control room.

(5) The application should identify the means for evaluating training program effectiveness for all
licensed operators, in accordance with a systems approach to trainingSAT.

(6) For COL applicants, provide implementation milestones for the reactor operator training
program.

The training program description for non-licensed plant staff should include the following
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elements:

(1) AThe applicant should provide a detailed description of the training programs for non-licensed
personnel and the applicant’sa commitment to meet the guidelines of Regulatory GuideRG 1.8
for non-licensed personnel.

(2) AThe applicant should provide a detailed description of the training programs developed using a
systems approach to trainingSAT, as defined in 10 CFR 55.4, for all positions covered by 10
 CFR  50.120, and a commitment to meet the requirements of 10 CFR 50.120 at least 18 months
before fuel load.

(3) For programs not covered under 10 CFR 50.120, the application should describe the subject
matter of each course, including a syllabus or equivalent course description, the duration of the
course (approximate number of weeks personnel are in full-time attendance), the organization
teaching the course or supervising instruction, and the titles of the positions for which the course
is given.  The program is verified to distinguish between classroom training and on-the-job
training, before and after fuel loading.  The description should include contingency plans for
additional training in the event that fuel loading is significantly delayed until after the date
indicated in the FSAR.  The program should also include provisions for training on modifications
to plant systems or functions.

AThe applicant should explain any difference in the training programs for individuals based on
the extent of previous nuclear power plant experience.  The structuring of training based on
experience groups should appropriately address the following categories of personnel
experience:

(a) Iindividuals with no previous experience
(b) Iindividuals who have had nuclear experience at facilities not subject to licensing
(c) Iindividuals who have had experience at comparable nuclear facilities

AThe application should include a commitment to conduct an onsite formal training program and
on-the-job training such that the entire plant staff will beis qualified before the initial fuel
loading.

(4) AThe application should provide a detailed description of the fire protection training and
retraining for the initial plant staff and replacement personnel and a commitment to conduct an
initial fire protection training program.  The program should address the following:

(a) the training planned for each member of the fire brigade

(b) the type and frequency of periodic firefighting drills, including during construction

(c) the training provided for all remaining staff members, including personnel responsible
for maintenance and inspection of fire protection equipment

(d) the indoctrination and training provided for people temporarily assigned onsite duties
during shutdown and maintenance outages, particularly persons allowed unescorted
access

(e) the training provided for the fire protection staff members (the program description is
verified to include the course of instruction, the number of hours of each course, and the
organization conducting the training)

(f) provisions for indoctrination of construction personnel, as necessary

A commitment to verify that initial fire protection training will beis completed prior to receipt of
fuel at the site.
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(5) The applicant’s plans for conducting a position task analysis are reviewed to verify that the tasks
performed by persons in each position are defined, and that the training, in conjunction with
education and experience, is identified to provide assurance that the tasks can be effectively
carried outimplemented.

(6) For all plant personnel identified in Section 13.1.2 of the FSAR, the applicant should provide the
proposed subject matter of each course, the duration of the course (approximate number of weeks
personnel are in full-time attendance), the organization teaching the course or supervising
instruction, and the titles of the positions for which the course is given.

(7) A description of the provisions for training employees and non-employees whose assistance may
be needed in a radiological emergency, as required by 10 CFR Part 50, Appendix E, Section II.F.

A

The description of the training program for the individual(s) responsible for the formulation and
assurance of the implementation of the fire protection program should include the following:

(a) the proposed means for evaluating the training program effectiveness for all employees
in accordance with the systems approach to training

(b) for COL applicants provide, the implementation milestones for the training program

(7) The application should describe the provisions for training employees and nonemployees whose
assistance may be needed in a radiological emergency, as required by Section II.F of Appendix E
to 10 CFR Part 50.

C.I.13.2.1.2  Coordination with Pre-operational Tests and Fuel Loading

The FSAR should include a chart that shows the schedule of each part of the training program for
each functional group of employees in the organization in relation to the schedule for pre-operational
testing, expected fuel loading, and expected time for examinations prior to plant criticality for licensed
operators following plant criticality.  In addition, the applicant should include contingency plans for
individuals applying for licenses prior to criticality in the event fuel loading is substantially delayed from
the date indicated in the FSAR.

C.I.13.2.2  Applicable NRC Documents

The NRC regulations, regulatory guides, and reports listed below provide information pertaining
to the training of nuclear power plant personnel.  The FSAR should indicate the extent to which the
applicant uses applicable portions of the guidance provided will be used and should justify any
exceptions.  MThe application may reference material discussed elsewhere in the FSAR may be
referenced:.

(1) 10 CFR Part 19, “Notices, Instructions and Reports to Workers:  Inspections and Investigations.”
(2) 10 CFR Part 26, “Fitness for Duty Programs.”
(3) 10 CFR Part 50, “Domestic Licensing of Production and Utilization Facilities.”
(4) 10 CFR Part 50, Appendix E, “Emergency Planning and Preparedness for Production and

Utilization Facilities.”
(5) 10 CFR Part 52, “Early Site Permits; Standard Design Certifications; and Combined Licenses for

Nuclear Power Plants.”
(6) 10 CFR Part 55, “Operators’ Licenses.”
(7) Regulatory Guide 1.8, “Qualification and Training of Personnel for Nuclear Power Plants.”
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(8) Regulatory Guide 1.149, “Nuclear Power Plant Simulation Facilities for Use in Operator
Training and Licensing Examinations.”

(9) NUREG-0711, “Human Factors Engineering Program Review Model.”
(7) RG 1.8
(8) RG 1.149
(9) NUREG-0711
(10) NUREG-1021, “Operator Licensing Examination Standards for Power Reactors.”
(11) NUREG-1220, “Training Review Criteria and Procedures.”
(12) Generic Letter 86-04, “Policy Statement on Engineering Expertise on Shift,” February 1986.
(13) Regulatory Guide 1.134, “Medical Evaluation of Licensed Personnel at Nuclear Power Plants.”

13.3  
(12) GL 86-04
(13) RG 1.134

C.I.13.3  Emergency Planning

This section of the FSAR should describe the applicant’s plans for coping with emergencies
pursuant to Subpart C of 10 CFR Part 52, which sets out the requirements applicable to issuance of
combined licenses (COLs) for nuclear power facilities.  Specifically, 10  CFR  52.77, 10 CFR 52.79, and
10 CFR 52.80 identify the requirements related to emergency plans that should be addressed in the COL
application.  TIn addition, 10 CFR 52.81, 10 CFR 52.83 and 10 CFR 52.97 provide the NRC’s standards
for review of applications and issuance of COLs are provided in 10 CFR 52.81, 10 CFR 52.83, and
10 CFR 52.97.  The COL application, which includes the FSAR and other information (e.g., State and
local emergency plans), should also address the emergency planning requirements contained in 10  CFR
50.33(g), 10 CFR 50.34(f), and 10  CFR  52.79(a)(21).  In addition, tThe COL application should also
address 10 CFR 50.54(t)(1), as it relates to implementation of the emergency preparedness programEP.

In addition, the application should address the requirements of 10 CFR 50.47, including the
sixteen standards16 standards in 10 CFR 50.47(b), 10 CFR 50.72(a)(3), 10 CFR 50.72(a)(4), 10  CFR
 50.72(c)(3), 10 CFR 73.71 the requirements in Appendix E ofto 10 CFR Part 50, and the Commission
Orders of February 25, 2002, relating to security events, in order for the staff to make a positive finding
that there is reasonable assurance that adequate protective measures can and will beare taken in the event
of a radiological emergency, including a security event.  NUREG-0654/FEMA-REP-1, Rev. 1, “Criteria
for Preparation and Evaluation of Radiological Emergency Response Plans and Preparedness in Support
of Nuclear Power Plants,”Revision 1 (supplemented by the March 2002 addenda), which is a joint NRC
and Department of Homeland Security (DHS)FEMA document, establishes an acceptable basis for NRC
licensees and State and local governments to develop integrated radiological emergency plans and
improve their overall state of emergency preparedness.  Regulatory Guide 1.101, “Emergency Planning
and Preparedness for Nuclear Power Reactors,”EP.  RG 1.101 endorses the criteria and recommendations
in NUREG--0654/FEMA-REP-1, Rev.Revision 1, as methods acceptable to the NRC staff for complying
with the standards in 10 CFR 50.47.  The applicant should specify the revision number and date of
Regulatory GuideRG 1.101 used.

The requirements of 10 CFR 50.47(b)(4) requiresinclude a standard emergency classification and
action level scheme.  Section IV.C, “Activation of Emergency Organization,” of Appendix E to 10 CFR
 CFR Part 50 identifies the four emergency classes.  Section C.IV.B, “Assessment Actions,” of Appendix
E also requires emergency action levelsEALs.  The emergency plan should include the emergency
classification level scheme described in Appendix I and Supplement 3 to NUREG-0654.  It is expected
that any new application will use an emergency action levelEAL scheme similar to that described in
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Revision 4 of NEI 99-01, “Methodology for Development of Emergency Action Levels,” dated January
2003, which was endorsed in Revision 4 of Regulatory GuideRG 1.101, “Emergency Planning and
Preparedness for Nuclear Power Reactors,” dated October 2003.  However, Revision 4 of NEI 99-01 is
not considered to be entirely acceptableapplicable to advanced light water reactorLWR designs.  Even
though the majority of Revision 4 of NEI 99-01 may be applicable to any reactor design and should be
used, the unique characteristics of the new reactor should be addressed in the development of emergency
action levelsEAL specific to the plant and the site.  Section IV.B, “Assessment Actions,” of Appendix E
to 10 CFR Part 50 also requires that the initial emergency actions be discussed and agreed on by the State
and local governmental authorities.  The applicant should provide some form of confirmation of the
agreement, such as a letter signed by State and local governmental authorities, in the emergency plan, if
the applicant provides emergency action levels different thanEAL that differ from those for the existing
reactor(s) on the site.
     

As addressed in Section C.I.2, the information provided in the application should also contribute
to a determination that the exclusion area and the low population zone (LPZ) for the site comply with
10 CFR Part 100, and should address whether there are significant impediments to the development of
emergency plans, as required by 10 CFR 100.21(g).  In addition, the application should provide a
projection of the population within the 10-mile EPZ throughout the requested duration of the application;
including a discussion of the sources of information and methodology that supports the population
projection.  The application should specifically address whether the projected population creates a
significant impediment to the development of emergency plans over the requested duration of the ESP
application, including how it would affect the ETE.  If a significant impediment is created, then the
applicant should identify measures that would, when implemented, mitigate or eliminate the significant
impediment.

DHSFEMA is the Federal agency with the lead responsibility for oversight of offsite nuclear
emergency planning and preparedness.  These responsibilities are now executed by the Radiological
Emergency Preparedness (REP) Program [formerly held by the Federal Emergency Management Agency
(FEMA)].  The REP Program now resides within the Preparedness Directorate of DHS.  While the
responsibility for evaluating the emergency plans and procedures is shared between the DHSFEMA and
the NRC under a Memorandummemorandum of understanding, “Memorandum of Understanding
(MOU), which is reflected in 44 CFR Part 353,between NRC and FEMA Relating to Radiological
Emergency Planning and Preparedness,” the final decision-makingdecision making authority on the
overall adequacy of emergency planning and preparedness rests with the NRC.  In addition to the NRC’s
regulations (described above), the COL application needs to include the applicable State, Tribal, and
local plans and procedures that address the relevant DHSFEMA requirements contained in
44 CFR Parts44 CFR          Part 350, 10 CFR Part 351, and 10 CFR Part 352, as well as associated REP
guidance documents.

Wheren an applicant is unable to make arrangements with State and local governmental agencies
with emergency planning responsibilities and obtain the certifications required by 10  CFR
 52.79(a)(22)(i), due to non-participation of State and/or local governments, the applicant should discuss
its efforts to make such arrangements and describe any compensatory measures the applicant has taken or
plans to take because of the lack of such arrangements.  To the extent that State and local governments
fail to participate, the application must contain information and a utility plan in accordance with
10 CFR 52.79(a)(22)(ii) and 10 CFR 50.47(c)(1).  The utility plan must demonstrate compliance with the
offsite emergency planning requirements, sufficient to show that the proposed plans nonetheless provide
reasonable assurance that adequate protective measures can and will beare taken in the event of a
radiological emergency at the site.  Supplement 1 to NUREG-0654/FEMA-REP-1, Rev.Revision 1,
“Criteria for Utility Offsite Planning and Preparedness issued November 1987,” should be consulted to
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develop offsite plans and preparedness when State and/or local governments decline to participate in
emergency planning and preparedness.

Pursuant to 10 CFR 52.73, the FSAR may reference an early site permit (ESP) for the proposed
site or a certified design, or both, and thereby incorporate the emergency planning aspects approved in
those prior licensing actions into the COL application.  The FSAR should address any conditions or
requirements in the referenced ESP or certified design that relate to emergency planning, such as COL
action items, permit conditions, or ITAAC.11  For a referenced ESP, 10  CFR  52.79(b)(4) requires that
the applicant must include any new or additional information that updates or corrects the information that
was provided under 10 CFR 52.17(b), and discuss whether the new or additional information materially
changes the bases for compliance with the applicable requirements.  If the proposed facility emergency
plans incorporate existing emergency plans or major features of emergency plans, the application must
identify changes to the emergency plans or major features of emergency plans, following issuance of the
ESP, that have been incorporated into the proposed facility emergency plans, and that constitute a
decrease in effectiveness under 10  CFR  50.54(q).  As stated in 10 CFR 52.79(b)(5), if the NRC
approves complete and integrated emergency plans are approved as part of the ESP, new certifications
meeting the requirements of 10  CFR 52.79(a)(22) are not required; however, updates are requiredthe
agency does require updates to incorporate new and significant information.  It is acceptable to satisfy
this requirement by referencing the appropriate sections of the FSAR that address site characteristics.

C.I.13.3.1  Combined License Application and Emergency Plan Content

At the COL application stage, the applicant should submit a comprehensive (i.e., complete and
integrated) emergency plan should be submitted.  This plan should be a physically separate document
identified as Section 13.3 of the FSAR, and may incorporate by reference various State and local
emergency plans or other relevant materials.  The application should include a copy of all referenced
plans or other materials that serve to establish compliance with the emergency planning standards and
requirements, including an analysis of the time required to evacuate and for taking other protective
actions for various sectors and distances within the plume exposure pathway emergency planning zone
(EPZ) for transient and permanent populations;  (i.e., an evacuation time estimate (ETE).  The
application should also include a table of contents and a cross-reference to applicable regulatory
requirements, guidance documents, generic communications, and other criteria that are used to develop
the application and emergency plan.  The cross-reference should indicate where the applicant’s plans
address specific criteria in 10  CFR  50.72(a)(3), 10 CFR 50.72(a)(4), 10 CFR 50.72(c)(3), Appendix  E
to 10 CFR Part 50, 10  CFR  73.71(a), and NUREG-0654/FEMA-REP-1, Rev.Revision 1 are addressed in
the applicant’s plans.  The intent of this cross-reference is to be an aid in the review process, and
facilitate the coordinated development and review of emergency plans that are part of the application.

The emergency plan, including implementing procedures (if applicable), should address the
standards and requirements of 10 CFR 50.47 and Appendix E to 10 CFR Part 50.  Ordinarily, lower tier
documents such as emergency planning implementing procedures (EPIPs) are not considered to be part of
the emergency plan.  However, any relocation from an emergency plan of an emergency preparedness
(EP) requirement to a lower tier document mustshould be explained.12  The plan should describe the
location of relocated information; the applicant should be described in the plan, and administratively
controlledcontrol the plan to ensure that subsequent changes to those documents are reviewed in
accordance with 10 CFR 50.54(q).  If detailed EPIPs are not submitted at the time of the COL
application, the applicant may address this requirement in Part V of Appendix E for the submission of
detailed emergency plan implementing procedures may be addressedEPIPs as either a proposed license
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condition or an emergency planning ITAAC (see sSection 13.3.3, below, and ITAAC 157.1 in Table B1
of Section C.II.21, Appendix  B).

The applicant should address the various generic communications and Commission Oorders that
are in effect and applicable to emergency planning in support of an Ooperating Llicense (see the list of
Generic Communications identified in SubsectionSection 13.3.4, below).13  The emergency plan should
address any subsequently issued Ggeneric Lletters and Commission Oorders that pertain to emergency
planning and preparedness.  Sections C.I.1 and C.IV.8 provide additional guidance associated with
generic safety issuesGSI and generic communications.

Under 10 CFR 50.34(f), an application for a combined licenseCOL must demonstrate compliance
with the technically relevant portions of the requirements in 10 CFR 50.34(f)(1) through 10  CFR
 50.34(f)(3).  For those applicants that are subject to 10 CFR 50.34(f), the application must address the
TMI-related requirements in 10 CFR 50.34(f)(2)(iv), 10 CFR 50.34(viii), 10 CFR 50.34(xvii), and
10 CFR 50.34(xxv).  These requirements may be met by satisfying the comparable requirements in 10
 CFR  50.47 and Appendix E ofto 10 CFR Part 50.  The applicant should consult Supplement 1 to
NUREG-0737, “Requirements for Emergency Response Capability,” should be consulted regarding TMI-
related items.

The FSAR should also address an emergency classification and action level scheme, as required
by 10 CFR 50.47(b)(4).  The various emergency action level schemes that have been found acceptable by
the NRC staffRevisions 2, 3, and 4 of RG 1.101 address the various EAL schemes that the staff finds
acceptable for complying with NRC’s regulations are addressed Revisions 2, 3, and 4 of Regulatory
Guide 1.101.  The applicant may propose means other than those specified in Regulatory GuideRG
1.101.  The proposal should describe and justify how the proposed method meets the applicable
regulations.

The applicant should address the NRC Orders issued February 25, 2002, as well as any
subsequent NRC guidance (or any NRC -endorsed industry guidance developed in response to issues
related to implementation of the Oorders), to determine what security-related aspects of emergency
planning and preparedness must be addressed in the emergency plan.  Any information submitted to the
NRC that is proprietary, sensitive, or safeguards information should be marked appropriately.  (Security-
basedSection C.I.13.6 also addresses security-based events and considerations are also addressed in
Section C.I.13.6.)

In accordance with 10 CFR 52.79(a)(41), the application must include an evaluation of the
facility against the Standard Review PlanSRP (SRP) (i.e., NUREG-0800) revision in effect six6 months
prior to the docket date of the application.  For those aspects of the emergency plan that differ from the
SRP acceptance criteria, the applicant mustshould identify and describe the differences, and discuss how
the proposed alternative provides an acceptable method of complying with the applicable rules or
regulations that underlie the corresponding SRP acceptance criteria.

Emergency planning information (including supporting organization agreements) submitted in
support of a COL application, as well as incorporated elements of an existing emergency plan for multi-
unit sites (discussed below), should (1) be applicable to the proposed site, (2) be up-to-dateup to date
when the application is submitted, and (3) reflect use of the proposed site for possible construction of a
new reactor (or reactors).  The application should include adequate justification (e.g., an appropriate
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explanation or analysis) in support of the use of such information.  The application should also address
how the proposed plan incorporates existing elements have been incorporated into the proposed plan, as
it relates to expanding the existing program to include one or more additional reactors, and identify any
impact on the adequacy of the existing emergency preparednessEP program for the operating reactor(s).

CThe application should include copies of letters of agreement (or other certifications) from the
State and local governmental agencies with emergency planning responsibilities should be included in
the application.  The agreements should clearly address the future presence of an additional reactor (or
reactors) at the site.  The application should discuss any ambiguous or incomplete language in the
agreements.  If an existing letter of agreement is broad enough to cover an expanded site use and does not
need to be revised, the application should also include a separate correspondence (or other form of
communication with the organization) that addresses the new reactor(s) and the organization’s
acceptance of expanded responsibilities.

C.I.13.3.2  Emergency Plan Considerations for Multi-Uunit Sites

If the new reactor will beis located on, or near, an operating reactor site with an existing
emergency plan (i.e., multi-unit site), and the emergency plan for the new reactor will includes various
elements of the existing plan, the application should do the following:

• Address the extent to which the existing site’s emergency plan will beis credited for the new
unit(s), including how the existing plan would be able to adequately accommodate an expansion
to include one or more additional reactors, and include any required modification of the existing
emergency plan for staffing, training, EALs, etcand the like.

• Include a review of the proposed extension of the existing site’s emergency plan pursuant to
10 CFR 50.54(q), to ensure that the addition of a new reactor(s) would not decrease the
effectiveness of the existing plans and the plans, as changed, would continue to meet the
standards of 10 CFR 50.47(b) and the requirements of Appendix E to 10 CFR Part 50.

• Describe any required updates to existing emergency facilities and equipment, including the
Aalert Nnotification Ssystem (ANS).

• Incorporate any required changes to the existing onsite and offsite emergency response
arrangements and capabilities with State and local authorities, or private organizations;.

• Justify the applicability of the existing 10-mile plume exposure EPZ and 50-mile ingestion
control EPZ.

• Address the applicability of the existing ETE or provide a revised ETE, if appropriate;.

• If applicable, address the exercise requirements for co-llocated licensees, in accordance with
Section IV.F.2.c of Appendix E to 10 CFR Part 50, and the conduct of emergency
preparednessEP activities and interactions discussed in Regulatory GuideRG 1.101,
Rev.Revision 5.

• If applicable, include inspections, tests, analyses, and acceptance criteria (ITAAC) which will
address any changes to the existing emergency plans, facilities and equipment, and programs that
are to be implemented, along with a proposed schedule, with the application.

(9) •

Describe how emergency plans, to include security, will beis integrated and coordinated with emergency
plans of adjacent sites.



14 See SECY-05-0197, “Review of Operational Programs in a Combined License Application and Generic Emergency
Planning Inspections, Tests, Analyses, and Acceptance Criteria,” October 28, 2005; and SRM SECY-05-0197,  and its
associated SRM  dated February 22, 2006.  The generic emergency planning ITAAC in SECY-05-0197 formed the
basis for Table 13.3-1.
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(10) Describe the training program for employees and non-employees to assure the effective
implementation of the physical protection program.

C.I.13.3.3  Emergency Planning Inspections, Tests, Analyses, and Acceptance Criteria

As required by 10 CFR 52.80(ba) requires that, an application for a combined licenseCOL must
include proposed emergency planning ITAAC which are necessary and sufficient to provide reasonable
assurance that, if the licensee performs inspections, tests, and analyses are performed (by the licensee)
andnd meets the acceptance criteria met, the facility has been constructed and will operates in conformity
with the combined licenseCOL, the provisions of the Atomic Energy Act, and the NRC’s regulations.

The combined licenseCOL applicant shallshould develop emergency planning ITAAC to address
implementation of elements of the emergency plan, in accordance with the guidance provided in Sections
C.I.14 and C.II.21 of this Rregulatory Gguide.  AThis section of the FSAR should reference to the
emergency planning ITAAC developed for the combined license application should be provided in this
section of the FSAR.  Table C.II.2-B1COL application.  Table C.II.1-B1 of Section C.II.21, Appendix B,
provides an acceptable set of generic emergency planning ITAAC that an applicant may use to develop
application-specific ITAAC tailored to the specific reactor design and emergency planning program
requirements.  A smallershorter set of ITAAC is acceptable if the application contains information that
fully addresses emergency preparednessEP requirements associated with any of the generic ITAAC in
Table C.II.2-B11-B1 of Section C.II.21, Appendix B, that are not used.14  Table C.II.2-B1 is not all-
inclusive,all inclusive or exclusive of other ITAAC an applicant may propose.  AdditionalApplicants may
propose additional plant-specific emergency planning ITAAC (i.e., beyond those listed in Table C.II.2-
B11-B1) may be proposed, and they will be examined to determine their acceptability on a case-by-case
basis.

Section C.I.14.3 provides a discussion on ITAAC proposed in a COL application.  The COL
applicant should also refer to the guidance provided in Section C.II.21 for development of ITAAC
proposed for a COL application.

13.3.4  References

(1) 10 CFR Part 50, “Domestic Licensing of Production and Utilization Facilities”
(2) 10 CFR 50.33, “Contents of Applications; General Information”
(3) 10 CFR 50.34, “Contents of Applications; Technical Information”
(4) 10 CFR 50.47, “Emergency Plans”
(5) 10 CFR 50.54, “Conditions of Licenses”
(6) 10 CFR 50.72, “Immediate Notification Requirements for Operating Nuclear Power

Reactors”
(7) 10 CFR Part 50, Appendix A, “General Design Criteria for Nuclear Power Plants”
(8) 10 CFR Part 50, Appendix E, “Emergency Planning and Preparedness for Production and

Utilization Facilities”
(9) 10 CFR Part 52, “Early Site Permits; Standard Design Certifications; and Combined

Licenses for Nuclear Power Plants”
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(10) 10 CFR Part 52, Subpart C, “Combined Licenses”
(11) 10 CFR 52.77, “Contents of Application; General Information”
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(21) 44 CFR Part 352, “Commercial Nuclear Power Plants:  Emergency Preparedness
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Relating to Radiological Emergency Planning and Preparedness”
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“Meteorological Monitoring Requirements for Nuclear Power Plants,” August 17,
2006](ADAMS Accession No. ML003739962).

(24) Regulatory Guide 1.97, Rev. 3, “Instrumentation for Light-Water-Cooled Nuclear Power
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1983 (ADAMS Accession No. ML003740282).

(25) Regulatory Guide 1.70, Rev. 3, “Standard Format and Content of Safety Analysis Report
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(26) Regulatory Guide 1.101, Rev. 2, “Emergency Planning and Preparedness for Nuclear
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(27) Regulatory Guide 1.101, Rev. 3, “Emergency Planning and Preparedness for Nuclear
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“Methodology for Development of Emergency Action Levels,” Revision 4, Dated January
2003,” July 13, 2004 (ADAMS Accession No. ML041550395).

(114) RIS 2003-18, Supp. 2, “Supplement 2, Use of Nuclear Energy Institute (NEI) 99-01,
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Action Recommendations, Dated August 2004,” March 10, 2005 (ADAMS Accession No.
ML050340531).

(117) RIS 2004-15, “Emergency Preparedness Issues:  Post 9/11” (Official Use Only; see RIS
2006-02), October 18, 2004.

(118) RIS 2004-15, Supp. 1, “Emergency Preparedness Issues:  Post-9/11,” May 25, 2006
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2005 (ADAMS Accession No. ML042580404).

(120) RIS 2005-08, “Endorsement of Nuclear Energy Institute (NEI) Guidance, ‘Range of
Protective Actions for Nuclear Power Plant Incidents’,” June 6, 2005 (ADAMS Accession
No. ML050870432).

(121) RIS 2006-02, “Good Practices for Licensee Performance During the Emergency
Preparedness Components of Force-On-Force Exercises,” February 23, 2006 (ADAMS
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(123) RIS 2006-12, “Endorsement of Nuclear Energy Institute Guidance, ‘Enhancements to
Emergency Preparedness Programs for Hostile Action’,” July 19, 2006 (ADAMS Accession
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(124) Emergency Preparedness Position (EPPOS) Paper No. 1, Rev. 0, “Acceptable Deviations
from Appendix 1 of NUREG-0654 Based Upon the Staff’s Regulatory Analysis of
NUMARC/NESP-007, “Methodology for Development of Emergency Action Levels,” June
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Development of Emergency Action Levels’,” June 1, 1995.
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(128) EPPOS No. 5, Rev. 0, “Emergency Planning Information Provided to the Public,”
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(129) Circular (CR) 80-09, “Problems with Plant Internal Communications Systems,”
April, 28, 1980.

13.4 C.I.13.4  Operational Program Implementation

Operational programs are specific programs that are required by regulations.  FSection C.IV.4 of
this regulatory guide provides further guidance on programs that are classified as operational programs is
provided in Section C.IV.4 of this regulatory guide.  Operational.  The COL application should fully
describe operational programs should be fully described, as defined in SECY-05-0197, in an application
for a combined license.  In accordance with Commission direction in SRM-SECY-05-0197the SRM
associated with SECY-05-0197, COL applicants should also provide schedules for implementation of
these operational programs, as discussed below.

The combined licenseCOL applicant should provide commitments for implementation of
operational programs that are required by regulation.  An example, Table 13.4-X, has been provided on
the following page to demonstrates a suitable method of providing this information.  The attached table is
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an example only, and COL applicants should provide specific information relative to their operational
programs.  Descriptions of operational programs, consistent with the definition of “fully described” as
discussed in Section C.IV.4, should be provided in this chapter of the FSAR or in other, more applicable
sections of the FSAR.  The applicant should provide the implementation milestone commitments for
these operational programs (e.g., prior prior to fuel load, at fuel load, prior to exceeding 5%5-percent
power, etc.) should be provided in a table similar to the example table provided.  In some instances,
programs may be implemented in phases, where practical, and the applicant should include the phased
implementation milestones should also be provided in the attached table by the applicant.  For example,
radiation protection program implementation milestones may be based on radioactive sources on site,
fuel on site, fuel load, and first shipment of radioactive waste.

In lieu of providing implementation milestone commitments for operational programs required
by regulations, the combined licenseCOL applicant may propose ITAAC for implementation, using the
guidance contained in Section C.IV.4.  GSection C.II.1 of this regulatory guide provides guidance on
ITAAC development is provided in C.II.2 of this regulatory guide.
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Sample FSAR Table 13.4–X1
Operational Programs Required by NRC Regulation and Program Implementation 

Item Program Title Program Source
(Required By)

FSARF
SAR

(SRP)
Section

Implementation

Milestone Requirement

1. Inservice Inspection
Program

10 CFR 50.55a(g) 35.92.4
6.6

Commercial Sservice 10 CFR 50.55a(g)2 
ASME Section XI IWA
2430(b)

2. Inservice Testing
Program

10 CFR 50.55a(f)
10 CFR Part 50, App. A

3.9.6
5.2.4

Commercial
ServiceAfter
generator online on
nuclear heat

10 CFR 50.55a(f)3 
ASME OM Code

3. Environmental
Qualification
Program

10 CFR 50.49(a) 3.11 Authorization for
Fuel load10 CFR
50.49(a)4Preservice
Inspection
Program10 CFR
50.55a(g)5.2.4Fuel
loadNone specified

License Condition

54. Preservice Inspection
Program

10 CFR 50.55a(g) 5.2.4
6.6

Completion prior to
initial plant startup 

10 CFR 50.55a(g) 
ASME Code Section XI
IWB-2200(a)

5. Reactor Vessel
Material Surveillance
Program

10 CFR 50.60;
10 CFR 50.61;
10 CFR 50, App. A
(GDC 32);
10 CFR 50, App. G
10 CFRPart 50, App. H

5.3.1.6 None specified License Condition

6. Preservice Testing
Program

10 CFR 50.55a(f) 53.49.8
6

Fuel loadNone
specified

License Condition

7. Containment Leakage
Rate Testing
Program

10 CFR 50.54(o);
10 CFR 50, App. A
(GDC 32);
10 CFR 50, App. J
10 CFR 52.47(a)(1)

6.2.6 Fuel load 10 CFR Part 50,
AppendixApp. J 
Option A-Section III
Option B-Section III.A

8. Fire Protection
Program

10 CFR 50.48 9.5.1 Prior to fuel being
onsiteNone specified

License Condition



Item Program Title Program Source
(Required By)

FSARF
SAR

(SRP)
Section

Implementation

Milestone Requirement
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9. Process and Effluent
Monitoring and
Sampling Program:

Radiological Effluent
Technical
Specifications/Standa
rd Radiological
Effluent Controls

Offsite Dose
Calculation Manual

Radiological
Environmental
Monitoring Program

Process Control
Program 

10 CFR 20.1301 and
20.13.2
10 CFR 50.34a
10 CFR 50.36a
10 CFR 50, App. I, Sect.
II and IV

Same as above

Same as above

Same as above

11.5

11.5

11.5

11.4

Fuel load

None specified

None specified

None specified

None specified

License Condition

License Condition

License Condition

License Condition

10. Radiation Protection
Program

10 CFR 20.1101 12.5 1. Radioactive sources
onsite
2. Fuel onsite
3. Fuel load
4. First shipment of
radioactive
wasteNone specified

License Condition

11. Nonlicensed Plant
Staff Training
Program

10 CFR 50.120
10 CFR 502.12078

13.2.12 18 mos. prior to
scheduled fuel load

10 CFR 50.120(b)

12. Reactor Operator
Training Program

10 CFR 55.13;
10 CFR 55.31;
10 CFR 55.41;
10 CFR 55.43;
10 CFR 55.45

13.2.1 Within 3 mos. after
COL issuance None
specified

License Condition
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13. Reactor Operator
Requalification
Program

10 CFR 50.34(b);
10 CFR 50.54(Ii);
10 CFR 55.59

13.2.21 Within 3 mos. after
authorization for fuel
loadissuance of an
operating license or
the date, the
Commission makes
the finding under
10 CFR 52.103(g)

Proposed 10 CFR 50.54
(Ii-1)
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14. Emergency
PlanPlanning

10 CFR 50.47; 
10 CFR Part 50, App. E

13.3 fFull participation
exercise conducted
within 2 yrs before
the issuance of first
full power operating
license  

Onsite exercise
conducted within 1 yr
before issuance of full
power operating
license  

Applicants detailed
implementing
procedures for its
emergency plan
submitted no less
than 180 days prior to
scheduled issuance of
an operating license  

Full participation
exercise conducted
within 2 years of
scheduled date for
initial fuel load

loading of fuel  

Onsite exercise
conducted within 1 yr
before the schedule
date for initial
loading of fuel  

Applicant’s detailed
implementing
procedures for its
emergency plan
submitted no less
than within 180 days
prior to
authorizationschedule
d date for initial

Proposed 10 CFR Part
50, 
App. E.IV.F.2.a

10 CFR 50, Appendix
E.V2a(i)
(10 CFR Part 50
applicant)

Proposed 10 CFR Part
50,
App. E.IV.F.2a(i)
(10 CFR Part 50
applicant)

Proposed 10 CFR Part
50, 
App. E.V
(10 CFR Part 50
applicant)

Proposed 10 CFR Part
50, 
App. E.IV.F.2a(ii)
(10 CFR Part 52
applicant)

Proposed 10 CFR Part
50, 
App. E.IV.F.2a(ii)
(10 CFR Part 52
applicant)
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Implementation
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15. Security Program:

Physical Security
Program

Safeguards
Contingency Program

Training and
Qualification
Program

• 10 CFR 50.34(c)
•

10 CFR 73.55
•
10 CFR 73.56
•
10 CFR 73.57
•
10 CFR Part 26

•
10 CFR 50.34(d)
•
10 CFR Part 73,
AppendixApp. C

•

10 CFR Part 73,
AppendixApp. B

13.6

• Prior to fuel
being onsite

• Prior to fuel
being onsite

• Prior to fuel
being
onsiteNone
specified

License Condition

License Condition

License Condition

16. Quality Assurance
Program -
—Operation

10 CFR 50.54(a);
10 CFR Part 50, App. A
(GDC  1);
10 CFR Part 50, App. B

17.25 30 days prior to
scheduled fuel
loaddate for the
initial loading of fuel

Proposed 
10 CFR 50.54(a)(1)

17. Monitoring the
Effectiveness of
Maintenance at
Nuclear Power
PlantsRule 

10 CFR 50.65 17.6 No later than 30 days
prior to scheduled
date for initial fFuel
load10 CFR
authorization per
10 CFR 52.103(g)

Proposed 
10 CFR 50.65(a)(1)

18. Motor-Operated
Valve Testing

10 CFR 50.55a(b)(3)(ii) 3.9.6 Fuel loadNone
specified

License Condition
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(SRP)
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139.4
.5 

Refe
renc

es

(1)

Initial Test Program 10 CFR 50.40(b),
“Common Standards.”
(2) Regulatory

Guide 1.33,
“Quality
Assurance
Program
Requirements
(Operation).”

(3) Regulatory
Guide 1.8,
“Qualification
and Training of
Personnel for
Nuclear Power
Plants.”

(4) NUREG-0737,
“Clarification of
TMI Action Plan
Requirements,”
November 1980.

(5) NUREG-0660,
“NRC Action
Plan Developed
as a Result of the
TMI 2
Accident,”
revised
August 1980.

(6) ANSI N18.7-
1976/ANS 3.2-
1976,
“Administrative
Controls and
Quality
Assurance for
the Operational
Phase of Nuclear
Power Plants,”
February 19,
1976.

(7) ANSI/ANS-3.1,
“Selection and
Training of
Nuclear Power

14.2 None specified License Application and
Generic Emergency
Planning Inspections,
Tests, Analyses, and
Acceptance Criteria”
Condition
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C.I.13.5  Plant Procedures

This section of the FSAR should describe administrative and operating procedures that will be
used by the operating organization (plant staff) use to ensure that routine operating, off-normal, and
emergency activities are conducted in a safe manner.  In general, the FSAR is not expected to include
detailed written procedures.  The FSAR should provide a brief description of the nature and content of
the procedures and a schedule for the preparation of appropriate written administrative procedures (see
Section 13.5.1.1 of the FSAR).  The FSAR should identify the persons (by position) who have the
responsibility for writing procedures and the persons who must approve the procedures before they are
implemented.

C.I.13.5.1  Administrative Procedures

This section of the FSAR should describe administrative procedures that provide administrative
control over activities that are important to safety for operation of the facility.  Regulatory GuideRG
1.33, “Quality Assurance Program Requirements (Operation),” contains guidance on facility
administrative policies and procedures.  The FSAR should specifically indicate whether the applicable
portions of Regulatory GuideRG 1.33 concerning plant procedures will beare followed.  If such guidance
willis not be followed, the FSAR should describe specific alternative methods that will be used and the
manner of implementing them.

C.I.13.5.1.1  Administrative Procedures — GeneralProcedures—General

This section of the FSAR should describe (a1) those procedures whichthat provide the
administrative controls with respect to procedures and (b2) those procedures whichthat define and
provide controls for operational activities of the plant staff as described below:

Category (a):  ControlsA—Controls

(1) procedures review and approval
(2) equipment control procedures
(3) control of maintenance and modifications
(4) fire protection procedures
(5) crane operation procedures
(6) temporary changes to procedures
(7) temporary procedures
(8) special orders of a transient or self-cancelling character

Category (b):  SpecificB—Specific Procedures

(1) standing orders to shift personnel including the authority and responsibility of the shift
supervisor, licensed senior reactor operator in the control room, control room operator, and shift
technical advisor

(2) assignment of shift personnel to duty stations and definition of “surveillance area”

(3) shift relief and turnover

(4) fitness for duty

(5) control room access

(6) limitations on work hours
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(7) feedback of design, construction, and applicable important industry and operating experience

(8) shift supervisor administrative duties

(9) verification of correct performance of operating activities

C.I.13.5.2  Operating and Maintenance Procedures

C.I.13.5.2.1  Operating and Emergency Operating Procedures

This section should describe primarily the procedures that are performed by licensed operators
perform in the control room.  Each suchThe application should identify each operating procedure should
be identified by title and included it in a described classification system.  The general format and content
for each class should be described.  The following categories should be included, but need not
necessarily form the basis for classifying these procedures:

(1) Procedure Classification

The FSAR or other submittal should describe the different classifications of procedures the
operators will use in the control room and locally in the plant for plant operations.  TheThis
section should identify the group within the operating organization responsible for maintaining
the procedures and should be identified anddescribe the general format and content of the
different classifications should be described.  It is not necessary that each applicant’s procedures
conform precisely to the same classification since the objective is to ensure that procedures will
be available to the plant staff to accomplish the functions contained in the listing of Regulatory
GuideRG 1.33.  For example, some licensees prefer a classification of abnormal operating
procedures, whereas others may use off-normal condition procedures.  EThe following are
examples of classifications are as follows:

(a) System Pprocedures.  P are procedures that provide instructions for energizing, filling,
venting, draining, starting up, shutting down, changing modes of operation, returning to
service following testing (if not given in the applicable procedure), and other instructions
appropriate for operation of systems important to safety.

(b) General Pplant Pprocedures.  P are procedures that provide instructions for the integrated
operation of the plant,  (e.g., startup, shutting down, shutdown, power operation and load
changing, process monitoring, and fuel handling).

(c) Off-normal Ccondition Pprocedures.  P are procedures that specify operator actions for
restoring an operating variable to its normal controlled value when it departs from its
normal range or to restore normal operating conditions following a transient.  Such
actions are invoked following an operator observation or an annunciator alarm indicating
a condition which, if not corrected, could degenerate into a condition requiring action
under an emergency operating procedure (EOP).

(d) Emergency Operating Procedures.  PEOPs are procedures that direct actions necessary
for the operators to mitigate the consequences of transients and accidents that cause plant
parameters to exceed reactor protection system or engineered safety featuresESF
actuation setpoints.

(e) Alarm Rresponse Pprocedures.  P are procedures that guide operator actions for
responding to plant alarms.

(2) Operating Procedure Program

The FSAR or other submittal should describe the applicant’s program for developing operating
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procedures (A.(1 - 5)(a)–(e), above).

(3) Emergency Operating ProcedureEOP Program

The FSAR or other submittal (e.g., the procedures generation package [PGP]) should describe
the applicant’s program for developing EOPs [(A.41)(d) above)] as well as the required content
of the EOPs.

The applicant should submit its procedure development program, as described in the PGP for
EOPs, should be submitted to the NRC at least 3 months prior to the date the applicant plans to
begin formal operator training on the EOPs.  The PGP should include the following:

(a) Plant-specific technical guidelines (P-STGs), which are guidelines based on analysis of
transients and accidents that are specific to the applicant’s plant design and operating
philosophy.  The P-STGs will, provide the basis for, and include reference to, generic
guidelines if used.

For plants not referencing generic guidelines, this section of the submittal should contain
the action steps necessary to mitigate transients and accidents in a sequence that allows
mitigation without first having diagnosed the specific event, along with all supporting
analyses, to meet the requirements of TMI Action Plan iItem I.C.1 (NUREG-0737 and
Supplement 1 to NUREG-0737).

For plants referencing generic guidelines, the submitted documentation should include
(ai) a description of the process used to develop plant-specific guidelines from the
generic guidelines, (bii) identification of significant deviations from the generic
guidelines (including identification of additional equipment beyond that identified in the
generic guidelines), along with all necessary engineering evaluations or analyses to
support the adequacy of each deviation, and (ciii) a description of the process used for
identifying operator information and control requirements.

(b) AThe PGP should include a plant-specific writer’s guide (P-SWG) that details the
specific methods to be used by the applicant in preparing EOPs based on P-STGs.

(c) AThe PGP should include a description of the program for verification and validation
(V&V) of EOPs.

(d) AThe PGP should include a description of the program for training operators on EOPs.

C.I.13.5.2.2  Maintenance and Other Operating Procedures

This section should describe how other operating and maintenance procedures are classified,
what group or groups within the operating organization have the responsibility for following each class
of procedures, and the general objectives and character of each class and subclass.  The categories of
procedures listed below should be included.  If their general objectives and character are described
elsewhere in the FSAR or the application, they may be described by specific reference thereto:

(1) Pplant radiation protection procedures
(2) Emergency preparednessEP procedures
(3) Iinstrument calibration and test procedures
(4) Cchemical-radiochemical control procedures
(5) Rradioactive waste management procedures
(6) Mmaintenance and modification procedures
(7) Mmaterial control procedures
(8) Pplant security procedures
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C.I.13.6  Security

13.6.1  Security Assessments

In 2003, the NRC staff proposed to the Commission various options for establishing
security requirements for new power reactors and recommended requirements to incorporate
security design and siting features at the design certification and combined license phases.  The
Commission responded by directing the staff to seek ways to codify security requirements related
to the design basis threat as part of the licensing and design regulations applicable to future power
reactor applications.

Subsequently, in SECY-05-0120, “Security Design Expectations for New Reactor Licensing
Activities,” dated July 6, 2005 (ADAMS No. ML051100233), the NRC staff proposed to initiate
rulemaking to 10 CFR Parts 50, “Domestic Licensing of Production and Utilization Facilities,” and
52, “Early Site Permits, Standard Design Certifications, and Combined Licenses for Nuclear
Power Plants,”  requiring applicants for new reactor licensing activities to submit a security
assessment.  In response to SECY-05-0120, the Commission issued on September 9, 2005, a Staff
Requirements Memorandum (ADAMS No. ML052520334) directing the staff, in part, to conduct a
rulemaking to require applicants to submit a safety and security assessment.

The Commission is publishing this proposed rule as a supplement to the proposed
rule,”Power Reactor Security Requirements,” published on September XX, 2006 (XX FR XXXX)
that would amend the current security regulations and add new security requirements pertaining
to nuclear power reactors.  These  requirements supplement the provisions of the “Power Reactor
Security Requirements” rulemaking by requiring applicants for new nuclear power reactors to
conduct a security assessment and include it with their application.  COL applicants should
anticipate this requirement and consider providing the subject security assessment with their
application in accordance with the proposed rulemaking, when it is issued.  In addition, applicants
should consider providing an

Describe the training program for employees and nonemployees to assure the effective implementation
schedule and milestones for the security programs in the table provided in Section 13.4.

13.6.1  Security Plansof the physical protection program.

C.I.13.6.1  Security Plans

This section of the combined licenseCOL application should include a discussion indicating that
a Ssecurity Pplan has been prepared and submitted separately to the NRC.  The details of the Ssecurity
Pplan should include a description of the elements of the Sindividual security Pplans (e.g., physical
security, training and qualification, and safeguards contingency - collectively the Security Plan) proposed
by a combined licenseCOL applicant, as required by 10  CFR  73.55.  In addition, the Ssecurity Pplan for
a combined licenseCOL applicant should describe the proposed site security provisions that will be
implemented during construction of a new plant that is either inside an existing protected area, or an
owner -controlled area, or is a greenfield site.

Licensees of nuclear power plants that are licensed to 10 CFR Part 50 requirements have
implemented security requirements based on a generic security plan template provided in NEI 03-12. 
The NRC considers the guidance provided in NEI 03-12 is consideredto be acceptable and has been
endorsed by the NRC (Ref. 12)it.  Combined licenseCOL applicants should provide information
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regarding their Ssecurity Pplan that is consistent with NEI 03-12.  In addition, NEI 03-01 provides
guidance acceptable to the NRC has been provided in NEI 03-01 for Aaccess Aauthorization and Ffitness
for Dduty programs, and in NEI 03-09 provides acceptable guidance for Ssecurity Oofficer Ttraining
Pprograms (Ref. 12).  The guidance provided in the above referenced NEI documents areis not a
requirements, and combined licenseCOL applicants may follow alternative approaches to provide
security information suitable for complying with the applicable regulations,; however, applicants
mustshould describe and provide justification for the suitability of any alternative approaches.

The combined licenseCOL applicant should refer to their Sits security Pplan and the security
assessment in Chapter 13 of the FSAR and incorporate it by reference into the combined licenseCOL
application.  The Sapplicant should submit separately to the NRC the security Pplan and security
assessment information referenced in the combined license application should be submitted separately to
the NRC.  The combined licenseCOL application.  The agency will withhold a COL applicant’s security
plan information will be withheld from public disclosure in accordance with the provisions of 10 CFR
73.21.

The combined licenseCOL applicant should identify the schedule implementation requirements
associated with the elements of their Sits security Pplan and security assessment, as discussed in Section
13.4, Operational Program Implementation.

In addition, the combined licenseCOL applicant should address, in this section, any COL action
items or information items applicable to the Ssecurity Pplan and security assessment that may have been
established for early site permitsESPs and/or certified designs that are referenced in the COL application.

The COL applicant should also submit the following information:

• a proposed schedule for implementing the site’s operational security programs, security systems
and equipment, and physical barriers, and 

• proposed ITAAC for physical security hardware (Sections C.I.14.3 and C.II.1 of this regulatory
guide provide guidance on development of ITAAC is provided in sections C.I.14.3 and C.II.2 of
this regulatory guide)
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Chapter 14
C.I.14  Verification Programs

In Chapter 14 of the final safety analysis report (FSAR), the combined license (COL)the COL
applicant should provide information concerning its initial test program for structures, systems,
components,SSCs and design features for both the nuclear portion of the facility and the balance-of-
plantbalance of plant.  The information provided should address major phases of the test program,
including pre-operational tests, initial fuel loading and initial criticality, low-power tests, and power-
ascension tests.  In so doing, the COL applicant should describe the scope of the initial test program,
as well as its general plans for accomplishing the test program in sufficient detail to demonstrate that the
applicant had given due consideration has been given to matters that normally require advance planning.

The COL applicant should also describe the technical aspects of the initial test program in
sufficient detail to show that (1) the test program will adequately verifyverifies the functional
requirements of plant structures, systems, and components (SSCs), and (2) the sequence of testing is such
that the safety of the plant willdoes not depend on untested SSCs.  In addition, the COL applicant should
describe measures to ensure that (1) the initial test program will beis accomplished with adequate
numbers of qualified personnel;, (2) adequate administrative controls will beare established to govern the
initial test program;, (3) the test program will beis used, to the extent practicable, to train and familiarize
the plant’s operating and technical staff in the operation of the facility;, and (4) the adequacy of plant
operating and emergency procedures will beare verified, to the extent practicable, during the period of
the initial test program.

In Chapter 14 of the FSAR, the COL applicant should also provide information on the
inspections, tests, analyses, and acceptance criteria (ITAAC) that it proposes to demonstrate that,
when performed and with the acceptance criteria met, the facility has been constructed
and will operateand operates in conformance with the combined licenseCOL, the Atomic Energy Act,
and NRC regulations.

C.I.14.1  Specific Information To Be Addressed Ffor Tthe Initial Plant Test Program

The COL applicant’s initial plant test program should be designed to address the relevant
requirements of the following regulations:

• 10 CFR 30.53, as it relates to testing radiation detection equipment and monitoring instruments

• 10 CFR 50.34(b)(6)(iii), as it relates to providing information associated with preoperational
testing and initial operations

• 10 CFR Part 50, Appendix B, Section XI, as it relates to test programs to demonstrate that SSCs
will perform satisfactorily

• 10 CFR Part 50, Appendix J, Section III.A.4, as it relates to preoperational leakage rate testing of
the reactor primary containment

• 10 CFR 52.79, as it relates to preoperational testing and initial operations

• 10 CFR Part 52, Subparts A, B, and C, as they relate to the ITAAC that must be submitted
by the applicant and reviewed by the NRC staff

C.I.14.2  Initial Plant Test Program

The combined licenseCOL applicant should provide detailed information in Section 14.2 to
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address the following areas associated with the initial plant test program:

(1) Ssummary of Ttest Pprogram and Oobjectives
(2) Oorganization and Sstaffing
(3) Ttest Pprocedures
(4) Cconduct of the Ttest Pprogram
(5) Rreview, Eevaluation, and Aapproval of Ttest Rresults
(6) Ttest Rrecords
(7) Ttest Pprogram’s Cconformance with Rregulatory Gguides
(8) Uutilization of Rreactor Ooperating and Ttesting Eexperiences in the Ddevelopment of the Ttest

Pprogram
(9) Ttrial Uuse of Pplant Ooperating and Eemergency Pprocedures
(10) Iinitial Ffuel Lloading and Iinitial Ccriticality
(11) Ttest Pprogram Sschedule and Ssequence
(12) Iindividual Ttest Ddescriptions

C.I.14.2.1  Summary of Test Program and Objectives

The COL applicant should describe how it applies the initial test program will be applied to the
nuclear portion of the facility, as well as the balance-of-plantbalance of plant.  In so doing, the COL
applicant should describe the major phases of the initial test program, as well as the general prerequisites
and specific objectives to be achieved for each phase.  The descriptions of the major phases and their
objectives should be consistent with the general guidelines and applicable regulatory positions contained
in Regulatory Guide 1.68, “Initial Test Programs for Water-Cooled Nuclear Power Plants.”  Justifications
should be provided forRG 1.68.  The applicant should justify any exceptions.

COL applicants that reference a certified design should incorporate into their Iinitial Ttest
Pprogram, and use the information that pertains to the initial test program as provided by the reactor
vendor for the referenced certified design.

C.I.14.2.2  Organization and Staffing

The COL applicant should provide a description of the organization that will manages,
supervises, or executes any phase of the test program.  This description should address the organizational
authorities and responsibilities, the degree of participation of each identified organizational unit, and the
principal participants.  The COL applicant should also describe how, and to what extent, the plant’s
operating and technical staff will participateparticipates in each major test phase.  This description
should include information pertaining to the experience and qualification of supervisory personnel and
other principal participants that will bewho are responsible for managing, developing, or conducting each
test phase.  In addition, the COL applicant should implement measures to ensure that personnel
formulating and conducting test activities are not the same personnel who designed or are responsible for
satisfactory performance of the system(s) or design feature(s) being tested.  This provision does not
preclude members of the design organization from participating in test activities.  In addition, the COL
applicant should develop a training program for each fundamental group in the organization, with regard
to the scheduled pre-operational and initial startup testing, to ensure that the necessary plant staff areis
ready for commencement of the test program.  The staff does not expect an applicant to provide specific
details of the participation of the plant operating and technical personnel in the initial test program. 
However, an application should include sufficient information for the staff to make a determination and
reasonable conclusion on the applicant’s plans for personnel participation in the initial test program.

C.I.14.2.3  Test Procedures
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The COL applicant should describe the system that will be used to develop, review, and approve
individual test procedures, including the organizational units or personnel that are involved in performing
these activities and their respective responsibilities.  In so doing, the COL applicant should describe the
designated functions of each organizational unit, as well as the general steps (including interfaces with
other participants involved in the test program) to be followed in conducting these activities.  The COL
applicant should also describe the types and sources of design performance requirements and acceptance
criteria that will be, or are being, used in developing detailed procedures for testing plant SSCs.  The
COL applicant should have controls in place to ensure that test procedures include appropriate
prerequisites, objectives, safety precautions, initial test conditions, methods to direct and control test
performance, and acceptance criteria by which the test will beis evaluated.  The applicant should also
utilize system designers to provide the objectives and acceptance criteria used in developing detailed test
procedures.  The participating system designers should include the nuclear steam supply system (NSSS)
vendorsupplier, architect-engineer, and other major contractors, subcontractors, and vendors, as
applicable.  Test procedures should be developed and reviewed by pPersonnel with appropriate technical
backgrounds and experience.  Final should develop and review test procedure review and approval
should be performed by ps.  Persons filling designated management positions within thewithin an
applicant’s organization should perform final procedure review and approval.  The COL applicant should
also describe the format of individual test procedures, and should include a discussion to demonstrate
that the individual test procedure format is similar to or consistent with that contained in Regulatory
GuideRG 1.68; alternatively, the COL applicant should provide justifications for any exceptions.  In
addition, approved test procedures should be in a form suitable for review by the NRC staff at least 60
days prior to their intended use.

COL applicants that reference a certified design should incorporate into their initial test program
and utilize the information on test procedures provided by the reactor vendor for the referenced certified
design.

C.I.14.2.4  Conduct of Test Program

The COL applicant should describe the administrative controls that will govern the conduct of
each major phase of the test program.  This description should include the specific administrative
controls that will be used to ensure that necessary prerequisites are satisfied for each major phase and for
individual tests.  The COL applicant should also describe the methods to be followed in initiating plant
modifications or maintenance that are determined to be necessary to conduct the test program.  This
description should include the methods that will be used to ensure retesting following such modifications
or maintenance.  In addition, the description should discuss the involvement of design organizations and
the applicant in reviewing and approving proposed plant modifications.  The description should also
include methods and identify provisions to ensure that retesting that is required for modifications or
maintenance remains in compliance with ITAAC commitments.  In addition, the COL applicant should
describe the administrative controls pertaining to adherence to approved test procedures during
the conduct of the test program, as well as the methods for effecting changes to approved test procedures. 
It is not expected that COL applicants will provide detailed procedures within the application.

C.I.14.2.5  Review, Evaluation, and Approval of Test Results

The COL applicant should describe the specific controls to be established for the review,
evaluation, and approval of test results for each major phase of the program by appropriate personnel
and/or organizations.  This description should include specific controls to be established to ensure
notification of affected and responsible organizations or personnel when test acceptance criteria are not
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met, as well as the controls established to resolve such matters.  The COL applicant should also provide a
discussion of plans pertaining to (1) approval of test data for each major test phase before proceeding to
the next test phase, and (2) approval of test data at each power test plateau (during the power-ascension
phase) before increasing the power level. 

C.I.14.2.6  Test Records

The COL applicant should describe its protocols pertaining to the disposition of test procedures
and test data following completion of the test program.  In addition, the COL applicant should have
provisions in place to retain test reports that include test procedures and results as part of the plant
historical records.  SThe applicant should prepare startup test reports should be prepared in accordance
with Regulatory Guide 1.16, “Reporting of Operating Information — Appendix A Technical
Specifications.”
14.2.6  Test Records

The COL applicant should describe its protocols pertaining to the disposition of test procedures
and test data following completion of the test program.
14.2.7  RG 1.16.

C.I.14.2.7  Conformance of Test Programs with Regulatory Guides

The COL applicant should provide a discussion of the initial test program, which demonstrates
consistency with the regulatory positions in Regulatory GuideRG 1.68.  In so doing, the COL applicant
should include a list of all regulatory guides applicable to development of the initial test programs.  If the
regulatory guidance is not followed, the COL applicant should identify any exceptions, and should
describe and justify specific alternative methods.

Regulatory GuideRG 1.68 provides information, recommendations, and guidance, and, in
general, describes a basis acceptable to the NRC that may be used to implement the requirements of the
regulations referenced in Section 14.1 above.  In addition, the list of Rregulatory Gguides provided in
Table 14.2-1 of Section C.I.14.2.7 provides more detailed information pertaining to the tests called for in
Regulatory GuideRG 1.68, and the applicant may use this supplementary information may be used to
help determine whether the objectives of certain plant tests are likely to be accomplished by performing
the tests in the proposed manner.

C.I.14.2.8  Utilization of Reactor Operating and Testing Experiences in Development of Test Program

The COL applicant should describe its program for reviewing available information on reactor
operating and testing experiences, and should discuss how the applicantit used this information in
developing the initial test program.  This description should include the sources and types of information
reviewed, the conclusions or findings, and the effect of the review on the initial test program.

The COL applicant should also provide a summary description of pre-operational and/or startup
testing that is planned for each unique or first-of-a-kind principal design feature that may be included
in the facility design.  This summary test description should include the test method, objective,
and frequency (e.g., first-plant-only test, first-three-plant tests, etc.) necessary to validate design or
analysis assumptions.  The COL application should also include the justification for not including pre-
operational and/or startup testing for any unique ofr first-of-a-kind design features.  In addition, the COL
applicant should provide information, as applicable, that is sufficient to credit previously performed
testing for identical unique or first-of-a-kind design features at other NRC-licensed production facilities.
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C.I.14.2.9  Trial Use of Plant Operating and Emergency Procedures

The COL applicant should provide a schedule for development of plant procedures, as well as a
description of how, and to what extent, the plant operating, emergency, and surveillance procedures will
beare use-tested during the initial test program.  In addition, the COL applicant should identify the
specific operator training to be conducted, as part of the use-testing, during the special low-power testing
program related to the resolution of TMI Action Plan Item I.G.1, described in NUREG-0660, NUREG-
0694, and NUREG-0737.
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C.I.14.2.10  Initial Fuel Loading and Initial Criticality

The COL applicant should describe the procedures that will guideits plans for initial fuel loading
and initial criticality, including the prerequisites and precautionary measures to be established to ensure
safe operation, consistent with the guidelines and regulatory positions contained in Regulatory GuideRG
1.68.  Prerequisites should include successful completion of all ITAAC associated with pre-operational
tests prior to fuel load, adherence to technical specificationTS requirements, and actions to be taken in
the event of unanticipated errors or malfunctions.

C.I.14.2.11  Test Program Schedule

The COL applicant should provide a schedule, relative to the fuel loading date, for conducting
each major phase of the test program.  If the schedule will overlaps initial test program schedules
for other reactors at the site, the COL applicant should also discuss the effects of such overlaps
on organizations and personnel participating in the initial test program.  The applicant should also
provide an overview of the initial test program and should identify each test required to be completed
before initial fuel loading.  In addition, the COL applicant should identify and cross-reference each test
(or portion thereof) required to be completed before initial fuel loading, which is and/or will be designed
to satisfy the requirements for completing ITAAC; this information should be provided with the COL
application or made available for audit during the NRC staff’s review of the application. in accordance
with 10 CFR 52.99(a).

The COL applicant should also include a schedule for development of test procedures for each
major phasemajor phase of the initial test program, including the anticipated time that will be available
for NRC field inspectors to review the approved procedures prior to their use.  In so doing, the COL
applicant should consider the following guidance for test program scheduling and sequencing:

• The applicant should allow at least 9 months to conduct pre-operational testing.

• The applicant should allow at least 3 months to conduct startup testing, including fuel loading,
low-power tests, and power-ascension tests.

• Overlapping test program schedules (for multi-unit sites) should not result in significant divisions
of responsibilities or dilutions of the staff provided to implement the test program.

• The sequential schedule for individual startup tests should establish, insofar as practicable, that
test requirements should be completed prior to exceeding 25%25 percent power for all plant
SSCs that are relied upon to prevent, limit, or mitigate the consequences of postulated accidents. 
The schedule should establish that, insofar as practicable, testing willshould be accomplished as
early in the test program as feasible, and the safety of the plant willshould not be entirely
dependent on the performance of untested systems, components, or features.

• Approved test procedures should be in a form suitable for review by regulatory inspectors at least
60 days prior to their intended use, or at least 60 days prior to fuel loading for fuel loading and
startup test procedures.  Licensees should provide timely notification to NRC of changes in
approved test procedures that have been made available for NRC review.

C.I.14.2.12  Individual Test Descriptions

The COL applicant should provide test abstracts for each individual test that willto be conducted
during theduring the initial test program.  Emphasis should be placed on SSCs and design features
that meet any of the following criteria:



RG 1.206, Page C.III.1-229

• will be used for safe shutdown and cooldown of the reactor under normal plant conditions, and
for maintaining the reactor in a safe condition during an extended shutdown period

• will be used for safe shutdown and cooldown of the reactor under transient (infrequent or
moderately frequent event) conditions and postulated accident conditions, and for maintaining
the reactor in a safe condition during an extended shutdown period following such conditions

• will be used to establish conformance with safety limits or limiting conditions for operation that
will beLCOs included in the facility’s technical specifications

(4) are classified as engineered safety features, or will beTS

• classified as ESFs, or used to support or ensure the operation of engineered safety featuresESFs
within design limits

• are assumed to function, or for which credit is taken in the facility’s accident analysis, as
described in the FSAR

• will be used to process, store, control, measure, or limit the release of radioactive materials

• will be used in the special low-power testing program to be conducted at power levels no greater
than 5%   5 percent for the purposes of providing meaningful technical information beyond that
obtained in the normal startup test program as required for resolution of TMI Action Plan Item
 I.G.1

• are identified as risk-significantrisk significant in the facility-specific probabilistic risk
assessmentPRA

The abstracts should (1) identify each test by title;, (2) specify the prerequisites and major plant
operating conditions necessary for each test (such as power level and mode of operation of major control
systems);, (3) provide a summary description of the test objectives and method, significant parameters,
and plant performance characteristics to be monitored;, and (4) provide a summary of the acceptance
criteria established for each test to ensure that the test will verifyverifies the functional adequacy of the
SSCs involved in the test.  The abstracts should also contain sufficient information to justify the
specified test method if such method does not subject the SSC under test to representative design
operating conditions.  In addition, the abstracts should identify pertinent precautions for individual tests,
as necessary (e.g., minimum flow requirements or reactor power level that must be maintained).

C.I.14.3  Inspections, Tests, Analyses, and Acceptance Criteria (ITAAC)

In accordance with 10 CFR 52.80(ba), a COL application must include the inspections, tests, and
analyses, including those applicable to emergency planning, that the applicant proposes to perform, as
well as the acceptance criteria that are necessary and sufficient to provide reasonable assurance that, if
the proposed inspections, tests, and analyses are performed and the acceptance criteria are met, the
facility has been constructed and will operates in conformance with the combined licenseCOL, the
provisions of the Atomic Energy Act, and NRC regulations.  Toward that end, the COL applicant should
provide its proposed selection methodology and criteria for establishing the ITAAC that are necessary
and sufficient to provide that reasonable assurance.  The proposed ITAAC should be provided as part of
the COL application should provide the proposed ITAAC; however, ITAAC are not considered as part of
the FSAR for the facility.  COL applicants that reference a certified design should use the selection
methodology provided in Section 14.3 of the DCD for the referenced certified design and supplement it,
as necessary, for site-specific selection criteria.  Additional guidance is provided in Section C.III.7 of this
regulatory guide provides additional guidance.
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Successful completion of all ITAAC is a prerequisite for fuel load and a condition of the license. 
Therefore, following the Commission’s finding, in accordance with 10 CFR 52.103(g), that the facility’s
ITAAC have been successfully completed and fuel load is authorized, the ITAAC will no longer exists
and the license condition will beis satisfied.  In recognition of the finite aspect of ITAAC, the COL
application content requirements in 10 CFR 52.80 identify ITAAC as “additional technical information
required in the application.”

Section C.II.21 of this regulatory guide provides guidance for developing ITAAC for a COL
application.  That guidance assumes that the COL application does not reference a design that the NRC
has certified in accordance with Subpart B of 10 CFR Part 52, Subpart B.  Nonetheless, the guidance
recognizes and discusses the format and content of ITAAC from previously certified designs as
acceptable to the NRC.

Since COL applications may incorporate by reference early site permits (ESPs), design
certification documents (DCDs)reference ESPs, DCDs, neither, or both, the scope of ITAAC
development will differs depending on which of these documents are referenced in the COL application
references.  However, the COL applicant should propose a complete set of ITAAC that addresses the
entire facility, including ITAAC on emergency planning and physical security hardwaredesign features. 
Section C.II.21 of this regulatory guide provides guidance specific to emergency planning ITAAC and
physical security ITAAC.  As previously discussed, the NRC incorporates the complete set of facility (or
COL) ITAAC will be incorporated into the COL as a license condition to be satisfied prior to fuel load. 
Section C.III.7 of this regulatory guide provides guidance on ITAAC for COL applicants that reference
an ESP, a DCD, or both.
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Chapter 15
C.I.15  Transient and Accident Analyses

C.I.15.1  Transient and Accident Classification

Identify design differences from the referenced certified design, including fuel design, design
parameter values, and operating conditions.  Confirm that the design differences are bounded by the
transient and accident analyses in the design certification document (DCD).  If not bounded, provide new
analysis for transients and accidents affected by the design difference per Section C.I.15 of this guide.

C.I.15.2  Frequency of Occurrence

COL applicants that reference a certified design do not need to include additional information.

C.I.15.3  Plant Characteristics Considered in the Safety Evaluation

COL applicants that reference a certified design do not need to include additional information.

C.I.15.4  Assumed Protection System Actions

COL applicants that reference a certified design do not need to include additional information.

C.I.15.5  Evaluation of Individual Initiating Events

COL applicants that reference a certified design do not need to include additional information.

C.I.15.6  Event Evaluation

C.I.15.6.1  Identification of Causes and Frequency Classification

COL applicants that reference a certified design do not need to include additional information.

C.I.15.6.2  Sequence of Events and Systems Operation

COL applicants that reference a certified design do not need to include additional information.

C.I.15.6.3  Core and System Performance

COL applicants that reference a certified design do not need to include additional information.

C.I.15.36.4  Plant Characteristics Considered in the Safety EvaluationBarrier Performance

COL applicants that reference a certified design do not need to include additional information.

15.4  Assumed Protection System Actions

COL applicants that reference a certified design do not need to include additional information.

15.5  Evaluation of Individual Initiating Events
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COL applicants that reference a certified design do not need to include additional information.

15.6  Event Evaluation

15.6.1  Identification of Causes and Frequency Classification

COL applicants that reference a certified design do not need to include additional information.

15.6.2  Sequence of Events and Systems Operation

COL applicants that reference a certified design do not need to include additional information.

15.6.3  Core and System Performance

COL applicants that reference a certified design do not need to include additional information.

15.6.4  Barrier performance

COL applicants that reference a certified design do not need to include additional information.

15.6.5  Radiological consequences

Show 
C.I.15.6.5  Radiological Consequences

Show that site-specific short-term χ/Qs for the exclusion area boundaryEAB, low population
zoneLPZ, and control room providesd in Section 2.3.4 of the FSAR, are within the χ/Qs assumed in the
DCD.



RG 1.206, Page C.III.1-233

Chapter 16
C.I.16  Technical Specifications

C.I.16.1  Technical Specifications and Bases

The regulatory requirements for the content of technical specificationsTS are contained in
10 CFR 5010 CFR 50.36 and 10 CFR 50.36a.  The technical specificationsTS are derived from the
analyses and evaluations in the safety analysis report.  In general, Technical SpecificationsTS must
contain (1) safety limits and limiting safety system settings, (2) limiting conditions for operationLCOs,
(3) surveillance requirements, (4) design features, and (5) administrative controls.  

10 CFR Part 52 requires that an applicant for a combined licenseCOL that wishes to reference
the appendices (an approved certified design listed in an appendix to 10 CFR Part 52, e.g., Appendix A
Tto Part 52, “Design Certification Rule for the USection IV.SA. Advanced Boiling Water Reactor”)2.c,
include as part of its application plant-specific technical specificationsTS, consisting of the generic and
site-specific technical specificationsTS, that are required by 10 CFR 50.36 and 10 CFR 50.36a.

10 CFR 50.36(a) requires that each applicant for a license authorizing operation of a production
facility shall include in the application proposed technical specificationsTS in accordance with the
requirements of 50.36.  A summary statement of the bases or reasons for such specifications, other than
those covering administrative controls, shall also be included in the application, but shall not become part
of the technical specifications.

16.2  TS.  A deviation from the generic TS bases for a certified design proposed in a COL application
requires an exemption from the referenced design certification rule, e.g., in accordance with Appendix A
to Part 52, Section XIII.C.4.

C.I.16.2  Content and Format of Technical Specifications and Bases

Neither 10 CFR Part 50 nor 10 CFR Part 52 specify detail in the content or format for the
technical specificationsTS.  In 1992, the NRC issued the improved Standard Technical Specifications
(STS) to clarify the content and format of requirements necessary to ensure safe operation of nuclear
power plants in accordance with 10 CFR 50.36.  Major revisions to the STS were published in April
2001 and June 2004.

The STS are contained in the following five NUREGs that differ according to the design of the NSSS. 
For each NUREG, Volume 1 contains the TS, and Volume 2 contains the associated TS bases.  The STS
include bases for safety limits, limiting safety system settings, LCOs, and associated action and
surveillance requirements.

• NUREG-1430
• NUREG-1431
• NUREG-1432
• NUREG-1433
• NUREG-1434

The format and content of the technical specificationsTS and bases for a COL or design
certificationreferencing a certified design should be based on the generic TS and bases for one of the
approved certified designs listed as appendices to 10  CFR Part 52 (e.g., Appendix A to Part 52, “Design
Certification Rule for the U.S. Advanced Boiling Water Reactor,” Appendix D to Part 52, “Design
Certification Rule for the AP1000,” etc.), or the following STS NUREGs developed for Part 50 licensees,
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as appropriate:
• NUREG-1430, Vol 1, Rev 3.1, “Standard Technical Specifications — Babcock and Wilcox

Plants, Specifications”
• NUREG-1430, Vol 2, Rev 3.1, “Standard Technical Specifications — Babcock and Wilcox

Plants, Bases”
• NUREG-1431, Vol 1, Rev 3.1, “Standard Technical Specifications — Westinghouse Plants,

Specifications”
• NUREG-1431, Vol 2, Rev 3.1, “Standard Technical Specifications — Westinghouse Plants,

Bases”
• NUREG-1432, Vol 1, Rev 3.1, “Standard Technical Specifications — Combustion Engineering

Plants, Specifications”
• NUREG-1432, Vol 2, Rev 3.1, “Standard Technical Specifications — Combustion Engineering

Plants, Bases”
• NUREG-1433, Vol 1, Rev 3.1, “Standard Technical Specifications — General Electric BWR/4

Plants, Specifications”
• NUREG-1433, Vol 2, Rev 3.1, “Standard Technical Specifications — General Electric BWR/4

Plants, Bases” 
• NUREG-1434, Vol 1, Rev 3.1, “Standard Technical Specifications — General Electric BWR/6

Plants, Specifications”
• NUREG-1434, Vol 2, Rev 3.1, “Standard Technical Specifications — General Electric BWR/6

Plants, Bases”

The STSsetc).  Generic TS and associated bases developed and approved for a certified design
contain general requirements on use and application, and conventions regarding formatting and
organization that were adapted from the most recent version of the STS appropriate to the NSSS design
at the time of certification.

Major revisions to the STS were published in 1995 (Rev 1), 2001 (Rev 2), and 2004 (Rev 3). 
The STS continue to evolve to incorporate improvements identified from experience in their use. 
OneThe usual process used to initiatefor initiating changes to the STS involves the industry--sponsored
Technical Specifications Task Force (TSTF) submitting STS change proposals (called TSTF travelers) to
the NRC for review, approval, and subsequent incorporation into the next revision of the STS.  Once a
TSTF traveler is approved by the NRC staff, the associated changes are considered to be a part of the
STS and are available for adoption by applicable reactor plant licensees and applicants.  Consistent with
the Commission's policy statement on technical specificationsTS and the use of PRA, the NRC and the
industry continue to develop more fundamental risk--informed improvements to the current system of
technical specifications.  In developing technical specifications for a COL or a design certification the
applicant should also consider incorporating NRC approved TSTF Travelers where appropriate.

Certain plant-specific information may need to be provided with the COL or design certification
application to demonstrate compliance with 10 CFR 50.36.  This information may include but should not
be limited to:
• Any plant-specific departure from the appendices to Part 52 or the NUREGs listed above to

fulfillSTS.  
For a COL application that references a certified design, the plant-specific TS and bases may

deviate from the certified generic TS and bases to incorporate approved TSTF travelers adapted to the
certified design combined license information items.  Alternatively, the plant-specific.  The COL
applicant may propose such deviations concurrently with the COL application through a separately
submitted exemption request, such as in accordance with Appendix A to Part 52, Section VIII.C.4.  The
exemption request need to include justification for each deviation from the certified generic TS and
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bases.

When a TSTF traveler is approved during the NRC review of the COL application, the applicant
may elect to add the traveler to its application.  After the COL is issued, the COL licensee may adopt
approved TSTF travelers through the license amendment process in accordance with 10 CFR 50.90 and
the TS bases control program set forth in the administrative controls section of the plant-specific TS.

The proposed plant-specific TS and bases may include appropriate plant-specific deviations
mayfrom the referenced certified generic TS and bases when warranted.  These deviations, if included
with the COL application, needs to be justified in a separately submitted exemption request.

The COL application should include information required for plant-specific adoption of topical
reports referenced by the certified generic TS bases.  Any deviations from the referenced topical reports
or the required information should be addressed by a separately submitted exemption request. 
Information required for plant-specific adoption of Topical Reports referenced by the NUREGs above
and which is needed to fulfill the certified design combined license should be provided with the COL
application.
•

Manuals, reports, and program documents identified in the technical specifications
administrative controls section.
• Plant-specific technical specification of the TS or applicable governing regulations, are not

considered to be part of the FSAR, TS, or TS bases.  These documents, such as the Offsite Dose
Calculation Manual, Core Operating Limits Report, and the Reactor Coolant System Pressure
and Temperature Limits Report, are to be prepared and submitted to the NRC as required by the
associated TS administrative control requirements and any applicable governing regulations. 
Such documents may be, but are not required to be submitted with the COL application.

Plant-specific TS numerical values identified in brackets in the DCD (ifcertified generic TS
should be included in the TS proposed in the COL application to the extent such information is available
when the application is submitted).
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Chapter 17.  Quality.  Applicant supplied information to fulfill COL information items for a certified
design, as discussed in Section C.IV.3.3.3, to replace bracketed information in the referenced certified
generic TS, is not considered a deviation from the generic TS, and does not require an exemption;
however, such information should be justified in the COL application.
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Chapter 17
C.I.17  Quality Assurance &and Reliability Assurance

Consistent with the approach taken in the new update to Chapter 17 of the Standard Review
PlanNUREG-0800, Sections C.I.17.1, C.I.17.1.1, C.I.17.2, and C.I.17.3 of this chapter direct applicants
referencing a design certification or both a design certification and an early site permit to C.III.1, Chapter
17, Section point the reader to Section C.I.17.5 for the required format and content of a QA program
during design, fabrication, construction, testing and operation.

C.I.17.1  Quality Assurance During the Design and Construction Phase

COL applicants referencing a Design Certification (DC) should refer to Section C.I.17.5, below,
for a complete discussion of the required format and content of a QA program during design, fabrication,
construction, testing and operation.

C.I.17.1.1  Early Site Permit Quality Assurance Measures

COL applicants referencing a DC should refer to Section C.I.17.5, below, for a complete
discussion of acceptable format 
and content of a QA program during design, fabrication, construction, and testing operation.  This section
will identifyidentifies those 
aspects of a QAPD associated with Early Site Permits,ESP versus other applications, such as Ddesign
Ccertification and COL.

C.I.17.2  Quality Assurance dDuring the Operations Phase

COL applicants referencing a DC should refer to Section C.I.17.5, below, for a complete
discussion of acceptable format and content of a QA program during design, fabrication, construction,
and testing operation.

C.I.17.3  Quality Assurance Program Description

COL applicants referencing a DC should refer to Section C.I.17.5, below, for a complete
discussion of acceptable format and content of a QA program during design, fabrication, construction,
and testing operation.

C.I.17.4  Reliability Assurance Program Guidance

C.I.17.4.1  New Section 17.4 in the Standard Review Plan

The Office of Nuclear Reactor Regulation (NRR) revised NUREG-800, Standard Review Plan
(SRP) to add new Section 17 The NRC staff revised the SRP to add the new Section 17.4, “Reliability
Assurance Program (RAP).”  This new SRP section addresses the Commission’s Ppolicy for the RAP
that is presented in SECY 95-132, “Policy and Technical Issues Associated with the Regulatory
Treatment of Non-Safety Systems (RTNSS) in Passive Plant Designs (SECY 94-084),” Item E,
Reliability Assurance Program, dated June 28, 1995.  SRP Section 17.4 is the principleItem E of SECY-
95-132.  Section 17.4 of the SRP is the principal guidance for NRC reviews of a RAP submitted by a
COL applicant.
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C.I.17.4.2  Reliability Assurance Program Scope, Stages, and Goals

The scope of the RAP includesapplies to those plant SSCs that are identified as being risk-
significant structures, systems and components (SSCs), both safety related and non-safety related SSCs,
that provide defense-in-depth or result in significant improvement in the probabilistic risk assessment
(PRA) evaluations.  (or significant contributors to plant safety), as determined by using a combination of
probabilistic, deterministic, or other methods of analysis, including information obtained from sources
such as plant- and site-specific PRA, nuclear plant operating experience, relevant component failure
databases, and expert panels.  The purpose of the RAP is to provide reasonable assurance of the
following four considerations:

(1) A reactor is designed, constructed, and operated in a manner that is consistent with the
assumptions and risk insights for these risk-significant SSCs.

(2) The risk-significant SSCs do not degrade to an unacceptable level during plant operations.

(3) The frequency of transients that challenge SSCs is minimized.

(4) These SSCs function reliably when challenged.  

The RAP is implemented in two stages.  The first stage, the design RAP (D-RAP), applies to
reliability assurance activities that occur before the initial fuel load.  The objective of the D-RAP is to
design reliability into the plant consistent with PRA assumptionsgoal of the RAP during this stage is to
ensure that the reactor design meets the considerations identified above, through the reactor design,
procurement, fabrication, construction, and preoperational testing activities and programs.  The second
stage, the operational RAP (O-RAP), applies to reliability assurance activities for the operations phase of
the plant life cycle.  The goal of the combined license (COL) applicant’s O-RAP is to maintain reliability
consistent with the overall PRA assumptionsobjective during this stage is to ensure that the reliability for
the SSCs within the scope of the RAP is maintained during plant operations.  Reliability assurance
activities are integrated into existing operational programs (i.e., Maintenance Rule, surveillance testing,
ISI, IST, maintenance, and quality assurance).  Note that for the Maintenance Rule program to be
credited in the implementation of  the RAP in the operational phase, all operational phase/site-specific
RAP SSCs must be included in the high-safety-significant (HSS) category within the scope of the
Maintenance Rule program.  Individual component reliability values are expected tomay change
throughout the course of plant life because of a number of factors, including aging and changes in
suppliers and technology.  Changes in individual component reliability values are acceptable as long as
overall plant safety performance is maintained within the PRA assumptions and deterministic licensing
design basis.

C.I.17.4.3  D-RAP and O-RAPReliability Assurance Program Implementation

The D-RAPRAP is implemented in several phases.  The first phase implements the aspects of the
program that apply to the design process.  During this phase, risk-significant SSCs are identified for
inclusion in the program by using probabilistic, deterministic, and other methods.  The design
certification document addresses this phase.  The design certification document also addresses a non-
system based Tier 1 inspection, test, analysis, and acceptance criteria (ITAAC) requirement for D-
RAPreactor design process.  The second phase is the site--specific phase, which introduces the plant’s
site-specific SSCs to the D-RAP process.  The COL applicant performs this phase.  At this stage, the D-
RAP is modified or appended based on considerations specific to the sitesite-specific design information
to the RAP process.  Tier 1 ITAAC are required for these phases.  The COL applicant establishes the
PRA importance measures, the expert panel processprobabilistic, and other deterministic, and other
methods to determine and maintain the site-specific list of SSCs under the scope of the RAP and ITAAC. 
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The COL applicant is also responsible for implementing the O-RAP using existing operational programs.

17.4.4  describing how it integrates reliability assurance activities into existing programs
(e.g., Maintenance Rule, surveillance testing, ISI, IST, maintenance and QA).

C.I.17.4.4  Reliability Assurance Program Information nNeeded in a COL Application

Provide

The provisions of 10 CFR 50.34(h) and 10 CFR 52.79(a)(41) require that COL applicants include
an evaluation of the facility against the NRC’s application and review guidance SRP that is in effect
6 months prior to the docket date of the application of a new facility.  A COL applicant should provide
the following information:

• The process for identifyingin Chapter 17 of the safety analysis report in accordance with the
provisions in SRP Section 17.4:

• a description of the RAP, including scope, purpose, and objectives

• the deterministic or other methods used for evaluating, identifying, and prioritizing the site-
specific, risk-significant SSCs

• A list of site-specific, risk-significant SSCs

• TheSSCs according to their degree of risk significance (probabilistic/PRA methods and results
for evaluating, identifying, and prioritizing SSCs to be addressed in Section C.I.19)

• a prioritized list of SSCs designated as risk-significant based on deterministic or other methods (a
prioritized list of SSCs designated as risk-significant based on probabilistic/PRA methods to be
addressed in Section C.1.19)

• the quality controls (organization, design control, procedures and instructions, records, corrective
action, and audit plans) for developing and implementing the RAP 

• The role of the expert panel in categorizing site-specific, risk-significant SSCs

• The design and operational information used for plant reliability assurance activities

• Procurementhow procurement, fabrication, installationconstruction, and test specifications for
the SSCs within the scope of the RAP ensure that significant assumptions, such as equipment
reliability, are realistic and achievable

• how QA requirements are implemented during the procurement, fabrication, construction and
testing requirements for risk-significant SSCs

• Maintenance assessments or recommendations for risk-significant SSCs to enhance reliability,
and testing of SSCs within the scope of the RAP

• The integration of the O-RAPRAP into existing programs

• Thethe applicant’s existing operational programs (i.e., Maintenance Rule, surveillance testing,
IST, ISI, maintenance and QA).  Note that for the Maintenance Rule program to be credited in
the implementation of  the RAP in the operational phase, all operational phase/site-specific RAP
SSCs must be included in the HSS category within the scope of the Maintenance Rule program.

• the process for providing corrective action for design and operation errors that degrade
nonsafety-related, risk-significant SSCs
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17.5  non-safety-related SSCs within the scope of the RAP

• ITAAC for the RAP

• expert panel qualification requirements, if an expert panel is used

If other sections or chapters of the applicant’s FSAR provide more detailed information
regarding particular aspects of the RAP (e.g., the use of the plant- and site-specific PRA, the methods
used in identifying and prioritizing SSCs in accordance with their risk significance), it is acceptable to
provide a cross-reference to the specific section or chapter.  Describing these aspects of the applicant’s
RAP in Chapter 17 of the FSAR in accordance with the provisions in SRP Section 17.4 is an acceptable
method for meeting the Commission’s policy for a RAP in SECY-95-132.

C.I.17.5  Quality Assurance Program Guidance

C.I.17.5.1  COL Applicant QA Program Responsibilities

An applicant is responsible for the establishment and implementation of a quality assurance (QA)
program applicable to activities during design, fabrication, construction, testing, and operation of the
nuclear power plant.  The minimum QA Information required to be provided in the FSAR is described in
10 CFR 50.34 (referenced from 10 CFR 52.79).

17.5.2  regulation at 10 CFR 52.79(a)(25) describes the QA information that the application should
contain.

C.I.17.5.2  Updated SRP Section 17.5 and the QA Program Description

The Office of Nuclear Reactor Regulation (NRR) revised NUREG-800, Standard Review Plan
(SRP) to add The NRC staff revised the SRP to add the new Section 17.5, “Quality Assurance
Program Description - —Design Certification, Early Site Permit and New License Applicants.”  This
new SRP section addresses QA program description (QAPD) provisions for combined license (COL)
applicants.  NRRThe NRC staff reviews and evaluates QAPDs in accordance with the applicable sections
of the SRP.  SRP Section 17.5 of the SRP is the principleprincipal guidance for NRC reviews of a QAPD
submitted by a COL an applicant.  A COL applicant’s QAPDapplicant may be submitted submit its
QAPD in two phases.  The first phase could apply to design, fabrication, construction, and testing QA
activities, and the second phase could apply to operational QA activities.  The requirements for the two
phases are fully defined in SRP 17.5.  Regardless of the approach, the QAPD(s)NRC would be reviewed
and evaluated by the NRC prior toevaluate QAPDs before issuing the COL.  The QAPD (or QAPDs)
should be incorporated by reference in Chapter 17 of the FSAR should incorporate the QAPD (or
QAPDs) by reference.

C.I.17.5.3  Evaluation of the QAPD Against the SRP and QAPD Submittal Guidance

COL applicants may use an existing QAPD that isthe NRC has approved by the NRC for current
use for either or both phases, provided that they identify and justify alternatives to, or differences from,
the SRP in effect 6  months prior to the docket date of the application of a new facility are identified and
justified.

.
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If not addressed by an NRC approved QAPD, Chapter 17 of the FSAR should also describe the
extent to which the applicant will delegates the work of establishing and implementing the QA program
or any part thereof to other contractors.  The FSAR should clearly delineate those QA functions
whichthat are implemented within the applicant’s QA organization and those whichthat are delegated to
other organizations.  The FSAR should describe how the applicant will retains responsibility for, and
maintain control over, those portions of the QA program delegated to other organizations.  The FSAR
should identify the responsible organization and the process for verifying that delegated QA functions are
effectively implemented.  The FSAR should identify major work interfaces for activities affecting quality
and should describe how clear and effective lines of communication between the applicant and its
principal contractors are maintained to assure coordination and control of the QA program.
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C.I.17.6  Description of the Applicant'’s Program for Implementation of 10 CFR
50.65, the Maintenance Rule

For requested information that is not known at the time of COL application, explain why it is not
known and estimate when the information will become available.

C.I.17.6.1  Program Procedures
Describe program procedures

The applicant should describe its program for Maintenance Rule implementation in accordance
with NUMARC 93-01, “Industry Guidance for Monitoring the Effectiveness of Maintenance at Nuclear
Power Plants,” as endorsed by Regulatory GuideRG 1.160, including, but not limited to, the following
areas:

(1) Note 1: DThe applicant should explain and justify deviations from the guidance in NUMARC
93-01 and RG 1.160 should be explained and justified

Note 2: While.

(2) At the time of the review, the NRC-endorsed version of the industry guidance on implementation
of 10 CFR 50.65(a)(4) may still be contained in the February 22, 2000, revision to Section 11 of
NUMARC 93-01, which was endorsed by RG 1.182.  This is the effective guidance for 10 CFR
50.65(a)(4) until the NRC endorses a later revision of NUMARC 93-01 (later than Revision
2) that incorporates this guidance through a later revision of RG 1.160 (later than Revision 2)
which will supercede RG 1.182.  RG 1.182 will then be cancelled.

(3) Applicants referencing a certified design should address the COLA information or action items
relevant to the Maintenance Rule does not require procedures or documentation, the NRC needs
this information to obtain reasonable assurance of consistent compliance.

Note 3: Include procedures' status in procedural hierarchy, whether treated as safety-related or
non-safety-related, level of compliance expected, responsibility for preparation, review,
approval, use, compliance oversight, and disposition.  in Chapter 17 of the SER-approved generic
design certification document.

(4) Submission of actual procedures or software for review is not desiredrequired or
requiredexpected for the COL application, but needs to be available for inspection by the time
the program is required to be implemented, i.e., by the time fuel load is authorized.

(5) If an applicant proposes to use the existing Maintenance Rule program used for its operating
plants for new plants, applicability to, and adjustments required by the new plant design should
be addressed.

C.I.17.6.1.1  Scoping per 10 CFR 50.65(b)

List and provide information on theThe applicant should describe its process for determining
which plant structures, systems, or components (SSCs) within the scope of your proposed Maintenance
Rule (MR) program to the extent that this information is known at the time of the COL application. For
each SSC in scope, provide the following:

(1) Specific MR requirement(s) in 50.65(b) that require it to be in scope.  Provide data for each
subparagraph, i.e., (b)(1)(i), (b)(1)(ii), (b)(1)(iii), (b)(2)(i), (b)(2)(ii), (b)(2)(iii).

(2) For each SSC, indicate for each applicable paragraph (b) scoping criterion the function(s) that
require the SSC to be in scope.
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(3) For each SSC, indicate for each applicable paragraph (b) scoping criterion, the failure modes and
effects that required the SSC to be in scope, as applicable.

(4) For each SSC scoping function or vulnerability, indicate the functional performance
requirements/success criteria and/or functional failure definitions and implications.

17.6.1.2  Reactor Safety Significance Classification and Other Factors Considered by Expert Panel

Describe the process for safety significance classification (i.e., HSS or LSS) of in-scope SSCs
and the bases thereof, including risk metrics/importance measures and values, operating experience,
vendor information, and any other factors to be considered by the expert panel.

17.6.1.3  Scoping Procedures

Identify and describe the program procedures and documents (including computer software and
data) that prescribe or govern scoping, including the items above. 

17.6.2  Monitoring per 10 CFR 50.65(a) and (a)(2)

For each SSC, indicate its standby or continuously operating status and associated type (i.e.,
availability, reliability, or condition) and level (i.e., component, system, pseudo-system, train, or plant) of
monitoring/tracking.  Describe the process for determining which SSCs' performance or condition will be
monitored initially per paragraph 50.65(a)(1) and which will be tracked per 50.65(a)(2).

17.6.3  Periodic Evaluation per 10 CFR 50.65(a)(3)

Identify the plant's refueling cycle.  Identify and describe the program procedures and documents
(including computer software and data) that prescribe or govern periodic evaluation, included in the
scope of the Maintenance Rule program in accordance with 50.65(a)(3).  Ensure the followingparagraph
(b) of the rule and the NRC-endorsed guidance.  The program description should identify that additional
SSC functions may be added to or subtracted from the Maintenance Rule scope prior to fuel load, as
appropriate, as additional information is developed (e.g., EOPs) after the license is issued.  The
description of the Maintenance Rule scoping process should address:

(1) The criteria for including safety-related SSCs relied upon to remain functional during and
following DBE in accordance with 50.65(b)(1)

(2)  The criteria for including nonsafety-related SSCs in accordance with 50.65(b)(2)

(a) The accidents or transients referred to in 50.65(b)(2)(i) are those described in the FSAR

(b) SSCs that are “used in plant emergency operating procedures (EOPs)” per 50.65(b)(2)(i), 
are as described in Paragraph 1.1.2 of RG 1.160, Rev. 2.  Note that this differs from the
corresponding description in NUMARC 93-01, Rev. 2.  The applicant’s program should
reflect the description in RG 1.160, Rev. 2, until this description, currently under review
for revision, is changed in a future revision of NUMARC 93-01 and RG 1.160.  The
latest revision of RG 1.160 in effect at the time of the COL application should be
followed.

NOTE:  The NRC’s interpretation of the meaning of the phrase “used in ...EOPs” is explained
in the statements of considerations are included:
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(1) how procedures govern the scheduling and timelyfor the Maintenance Rule and amplified and
clarified in a future revision to RG 1.160 and this is expected to be reflected in a future revision
to NUMARC 93-01.  The amplified and clarified definition is expected to be as follows:  SSCs
used in the EOPS that are required to be in the scope of the Maintenance Rule program are those
that are directly used to mitigate the accident or transient (explicitly mentioned in the EOPs or in
steps of referenced procedures needed to accomplish the EOP step) and those whose use is
implied and that provide a significant portion of the mitigating function.  For the purposes of this
definition, significant proportion of the mitigating function means that the implied-use SSC is
essential to the performance of one or more EOP steps and there are no reliable and consistently
readily available (under EOP conditions) alternatives.  SSCs that do not provide or support a
mitigating function, but are included in the EOPs for other reasons, for example, operator
convenience or simplifying EOP compliance, equipment protection, etc., are not necessarily
required to be in the Maintenance Rule scope under 50.65(b)(2)(i).

If the amplified and clarified definition is in effect at the time of the COL application, the
applicant should describe the process for identifying SSCs explicitly mentioned in the EOPs
(including those mentioned in referenced procedures), but that are proposed not to be included
in the Maintenance Rule scope.  The process for exclusion from scope should address the bases
for exclusion from scope (e.g., not used for accident or transient mitigation), the bases for
inclusion in the EOPs (e.g., operator convenience, equipment protection), the portion of any
and all mitigating functions provided, the expectation of reliability in EOP application(s), and
the means by which operators are alerted (e.g., procedural warnings, cautions, disclaimers,
signs, etc.) to reduced assurance or expectation of reliability.

(c) SSCs whose failure could prevent safety-related SSCs from fulfilling their safety-related
functions per 50.65(b)(2)(ii).  Describe how the process considers system
interdependencies, including failure modes and effects of nonsafety-related SSCs (e.g.,
support systems) that could directly affect safety-related functions.

(d) SSCs whose failure could cause scrams or unwanted engineered safeguard feature
actuations and those whose failure caused a reactor SCRAM or actuation of safety-
related systems at your plant or plants of similar design per 50.65(b)(2)(iii).  Describe the
process for identifying and using relevant utility-specific and industry-wide operating
experience.

NOTE:  If at the time of the COLA, the Commission has approved the applicant’s program for
implementing 10 CFR 50.69 for its new reactor plant, the requirements of 50.69 may be followed
instead of those of 50.65 for RISC-3 and RISC-4 SSCs in the scope of the Maintenance Rule
except for  the purposes of 50.65(a)(4).  In this case, the applicant should describe its process for
identifying RISC-3 SSCs among those in Maintenance Rule scope under 50.65(b)(1), and RISC-4
SSCs among those in Maintenance Rule scope under 50.65(b)(2) and for treatment under 50.69
of those RISC-3 and RISC-4 SSCs that would otherwise be treated in accordance with 50.65. 
Deviations in this process from SSC risk classification and treatment in accordance with
NUMARC 93-01, as endorsed by RG 1.160, where it would result in classifying an SSC as
RISC-3 or RISC-4 that otherwise would be classified as HSS under NUMARC 93-01, as
endorsed by RG 1.160, or would otherwise be classified as HSS consistent with a new reactor
design, should be identified and explained.

(3) Specific information on the actual SSCs within the scope of the Maintenance Rule program is
reviewed as part of the operational program implementation inspection by the NRC, including,
for each SSC in scope, the following:

(a) Specific Maintenance Rule requirement(s) in 50.65(b) that require the SSC to be in
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scope.

(b) For each SSC, for each paragraph (b) scoping criterion, the function(s) that require the
SSC to be in scope.

(c) For each SSC, for each paragraph (b) scoping criterion, as applicable, the failure modes
and effects that require the SSC to be in scope.

(d) For each SSC scoping function or vulnerability, the functional performance
requirements/success criteria and/or functional failure definitions and implications.

(4) The applicant’s submittal should describe the process for determining the safety/risk significance
classification of SSCs within the scope of the Maintenance Rule program, including risk
metrics/importance measures and values, operating experience, vendor information, D-RAP
scope (modified for the operations phase as necessary), and any other factors considered by the
expert panel.  The Maintenance Rule  program description should address the criteria for risk
ranking of passive components in the new plant designs, especially if it involves a deviation from
NUMARC 93-01 and RG 1.160.

(5) If the applicant proposes to credit its Maintenance Rule program (along its with QA, testing,
surveillance and underlying maintenance programs) in implementing reliability assurance in the
operations phase, the applicant should include a description of how the D-RAP SSCs (as
identified in Section 17.4.1) is included in the Maintenance Rule program scope and also
included in the HSS category.

In addition, the process and procedures controlling how the D-RAP SSC list may be modified by
site-specific requirements and information (e.g., SSCs included in the EOPs) should be
described.  Because not all modifications (if  any) to the D-RAP list are expected to be available
at the time of the COLA (e.g, the EOPs are not be expected to be fully developed at this time), it
is important that information provided in the FSAR clearly identifies the scope, purpose and
essential elements of the program, such that there is assurance that the design reliability
established by the D-RAP is maintained.

The safety/risk classification and treatment of SSCs in the Maintenance Rule program scope,
including those in the D-RAP scope, and the modified RAP scope for the operations phase, is
reviewed during NRC inspection.

(6) The applicant’s submittal should describe the process for determining the type of monitoring
(i.e., performance (availability and/or reliability), and/or condition) and level (e.g, component,
system, classes of components, train, or plant) of monitoring/tracking.  Classes of components
means SSCs or equipment (e.g., circuit breakers, motorized valve actuators, etc.) that may need
to be monitored/tracked at the component level or in special component classes or "pseudo
systems" that may involve applications in multiple systems and the bases thereof (e.g., industry
operating experience (IOE), common failure modes, etc.)

The standby or continuously operating status and associated type of monitoring and level of
monitoring/tracking and the basis thereof of each SSC within the scope of the Maintenance Rule
program is reviewed by NRC inspection.

C.I.17.6.2  Monitoring per 10 CFR 50.65(a)

Specific SSCs, if any, whose performance or condition is monitored initially per paragraph
50.65(a)(1) and the basis thereof is reviewed by NRC inspection.

The program description for monitoring in accordance with 50.65(a)(1) should address the
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following:

(1) The process for establishing performance or condition monitoring goals for SSCs in (a)(1) status,
including how goals are ensured to be commensurate with safety and how IOE is taken into
account.

For each SSC to be in (a)(1) status, the performance monitoring (availability and reliability) or
condition monitoring goals established, the basis thereof, how the goals are commensurate with
safety and how IOE was taken into account is reviewed during NRC inspection.

(2) The process for disposition of SSCs in (a)(1) status that do not meet goals, including
administration of corrective action.  The applicant should describe how the program ensures
prompt, comprehensive and thorough corrective action that (a) addresses the proximate and
ultimate causes of degraded performance or condition, (b) encompasses the extent of condition,
and (c) institutes preventive measures, including changes that may be required in maintenance
and/or maintenance support practices, procedures and training.  This discussion should also
address how failures are evaluated against Maintenance Rule functions, since not all failures that
cause loss of some function are Maintenance Rule functional failures (MRFFs), and also how
maintenance-preventable functional failures (MPFF) are identified and dispositioned.

Any plant management policies, procedures or practices that involve the (a)(1) status of
Maintenance Rule SSCs, e.g., for Maintenance Rule staff performance evaluation, etc., are
reviewed during inspection.

The process for determining which SSCs within the scope of the Maintenance Rule program is
tracked to demonstrate effective control of their performance or condition in accordance with paragraph
50.65(a)(2).  The (a)(2) process should address the following:

(1) The process for developing performance criteria or condition monitoring criteria used to
demonstrate effective control of performance or condition for SSCs in (a)(2) status.  The
applicant’s submittal should explain how the program ensures that performance criteria are
commensurate with safety (including PRA insights) and good engineering practice, take industry
operating experience into account, and are reasonable and verifiable, i.e., achievable and
sufficiently sensitive to degraded performance or condition such that meeting them could
adequately demonstrate effective control of the performance or condition of the SSC through
appropriate preventive maintenance and such that the SSC would remain capable of performing
its function(s) and not fail in a manner adverse to safety.

The program description should address how effective control of performance or condition of
SSCs in (a)(2) status is demonstrated including condition monitoring of passive SSCs (e.g.,
structures) and SSCs for which the reliability performance criterion has been set to zero failures
allowed, if any.

For each SSC to be in (a)(2) status, performance (availability and/or reliability) criteria or
condition monitoring criteria are reviewed during NRC inspection.

(2) For reliability performance criteria, the process for defining and determining and treating
functional failures, MRFFs, MPFFs, and repetitive MPFFs.

(3) For availability performance criteria, the process for defining and tracking availability or
unavailability (planned and unplanned), including exceptions and credits and the basis thereof.

(4) For condition monitoring criteria, the process for addresses sensing, surveillance, tracking &
trending, action levels (predictive maintenance), etc..

(5) The process for disposition of SSCs for which effective control of performance or condition is



RG 1.206, Page C.III.1-247

not demonstrated (including not meeting performance criteria or condition monitoring criteria). 
Conditions under which the expert panel may justify not placing an SSC in (a)(1) status when
performance criteria are not met or are exceeded as appropriate should be described.

(6) The process for identification and treatment of SSCs categorized in a "run-to-failure" status

NOTE:  The NRC is considering amplification and clarification of the guidance on run-to-failure SSC
screening and treatment considerations (also be reviewed during inspection) as follows:

(a) SSC function(s) and success/failure criteria

(b) ability to detect degradation in performance or condition prior to failure

(c) ability to predict failure based on IOE (e.g., average failure rates, application
vulnerabilities, mean times between failure, etc.) and vendor information

(d) consequences of failure (modes, effects, safety significance), both with and without
prompt detection and correction/repair or replacement (e.g., single point vulnerabilities)

(e) ability promptly to detect failure (e.g., self revealing)

(f) means to ensure prompt identification and resolution

(g) procedures for identification and disposition of excessive failure rates (including vendor
interaction).

C.I.17.6.3  Periodic Evaluation per 10 CFR 50.65(a)(3)

Identify and describe the program for periodic evaluation of the Maintenance Rule program in
accordance with 10 CFR 50.65(a)(3).  Ensure that this information includes the following considerations:

• scheduling and timely performance of 10 CFR 50.65(a)(3) evaluations

• documenting, reviewing, and approving evaluations, as well as providing and implementing
results

• making adjustments to achieve or restore balance between reliability and availability

• applying industry operating experience (IOE), including the following:

C.I.17.6.4  Risk Assessment and Management per 10 CFR 50.65(a)(4)

Identify and dDescribe the program procedures and documents (including computer software and
data) that prescribe or governfor maintenance risk assessment and management in accordance with
50.65(a)(4) including, but not limited to10 CFR 50.65(a)(4).  The program description should address
how removing SSCs from service are evaluated, since it is important to be aware of what Maintenance
Rule function(s) is/are being lost so the impact of removing multiple SSCs from service can be
determined.  For qualitative risk assessments, the program description should explain how the risk
assessment and management program preserves plant-specific key safety functions.  The 50.65(a)(4)
program description should address (but not be necessarily limited to) the following areas:

• determination of the scope (or limited scope) of SSCs to be included in 10 CFR 50.65(a)(4) risk
assessments

• risk assessment and management during work planning, addressing as a minimum: qualitative,
quantitative or blended approach in different modes of plant operation, pre-established plant risk
categories or bands and basis (e.g., baseline core damage frequency multiples (address time
limits), incremental conditional core damage probability), defense in depth, preservation of key
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safety functions, standard risk management actions for the various risk bands, provisions for
configuration-specific risk management plans.

• risk assessment and management of emergent conditions and updating risk assessments as
maintenance situations and plant conditions and configurations are changed

• assessment (quantitative and qualitative capabilities) and management of risk of external events
or conditions, including

NOTE:  The NRC is considering amplification and clarification of the guidance on consideration
and management of the risk of external events or conditions to better address fire (internal,
external, and fire-risk-sensitive maintenance activities), severe weather, internal and external
flooding, landslides, seismic activity and other natural phenomena;, and grid/offsite power
reliability for grid-risk-sensitive maintenance activities (respond to or refer to responses to MR-
related questions in NRC GL 2006-02), and internal flooding

.  The need for this amplification and clarification is expected to be explained in an NRC generic
communication.  Improved guidance is expected to be provided in a future revision of NUMARC 93-01.

• assessment and management of risk of maintenance activities affecting containment integrity

• assessment and management of risk of maintenance activities when at low power or when shut
down (including implementation of NUMARC 91-06)

• assessment and management of risk associated with the installation of plant modifications and
assessment and management of risk associated with temporary modifications in support of
maintenance activities (in lieu of screening in accordance with 10 CFR 50.59), in accordance
with latest revision of  NEI 96-07, as endorsed by the latest revision of RG 1.187

• risk assessment and management associated with risk-informed technical specifications
(9) If known at the time of COL application, describe the scope and level of the probabilistic risk

analysis (i.e., operational modes, Level I or II, internal or external events, etc.) and risk
assessment tool or process to be used forTS that uses the existing (a)(4) risk assessments and its
capabilities and limitations (otherwise, this information will be reviewed during inspection)

17.6.5  assessment process

C.I.17.6.5  Maintenance Rule Training and Qualification

Describe the program, including procedures and documentation for selection, for Maintenance
Rule training and qualification of personnel with Maintenance Rule-related responsibilities consistent
with the provisions of Section C.I.13 of this guide as applicable.  Training should be commensurate with
maintenance rule responsibilities, including Maintenance Rule program administration, the expert panel
process, operations, engineering, maintenance, licensing, and plant management.

C.I.17.6.6  Maintenance Rule Program and OperationalRole in Implementation of Reliability
Assurance Program Interface

Describe (RAP) in the Operations Phase

As discussed in detail above, the applicant should describe the relationship and interface between
MRMaintenance Rule and the Operational Reliability Assurance Program (ORAP)RAP (See Section
C.I.17.4), including how functions are coordinated and procedures overlap and/or are cross referenced. 
Note:  If the scope of the ORAP is enveloped by.  The NRC has determined that the reliability assurance
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program may be implemented in the operations phase by (a) the 10 CFR Part 50, Appendix B, QA
program, (b) the maintenance and surveillance program, and (c) the Maintenance Rule Program's SSCs
classified as HSS,program.  If the applicant’s maintenance rule program is to be used in implementation
of RAP, in conjunction with the QA program and the underlying maintenance and surveillance programs,
the COL application submittal should describe how the maintenance rule program ensures all RAP SSCs
(consistent with operational and plant-specific considerations) are included within the Maintenance Rule
Program is an acceptable method of implementation ofscope in the ORAPHSS category.

C.I.17.6.7  Maintenance Rule Program Implementation

Describe the plan or process for implementing the MRMaintenance Rule program as described in
the COL application, including sequence and milestones for establishing program elements, and
commencing monitoring or tracking of the performance and/or condition of SSCs as they become
operational.
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Chapter 18.  The Maintenance Rule requires that the program be implemented by the time that fuel load
is authorized.
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Chapter 18
C.I.18  Human Factors Engineering

This chapter of DG 1145 Section C.III.1 provides guidance for the human factors engineering
(HFE) information that COL applicants should include in their application when they reference a design
certification (DC) (also referred to as a design control document, or DCD).

This chapter of the FSAR should describe how HFE principles are incorporated into (1) the
planning and management of HFE activities;, (2) portions of the plant design processes that were not
closed with the DCdesign certification (A DCa design certification may have brought to closure some of
the elements of an HFE program);, (3) the characteristics, features, and functions of the human-system
interfaces (HSIs), procedures, and training; and, (4) plans for the implementation of the design and
design changes, and for providing a strategy to monitor and determine that changes made to the plant
over time do not degrade human performance.

, and (5) monitoring of performance at the site.

The NRC regulations in 10 CFR Parts 50 and 10 CFR Part 52 require a variety of controls and
displays to be used by operators (e.g., 10 CFR Part 50, Appendix A, GDC 13.  They also require a
control room that reflects state-of-the-art human factors principles.  Chapter 18 of the FSAR should
illustrate, via the 12 elements discussedlisted below, how human characteristics and capabilities are
successfully integrated into the nuclear power plant design, in such a way that they result in a state-of-
the-art design and support successful performance of the required job tasks by plant personnel.

The principal review references for any HFE reviews of license applications are SRP Chapter 18
and NUREG -0711, the Human Factors Engineering Program Review Model.  The abstract of the current
revision of NUREG -0711 notes its purpose as follows.

NUREG 0711 and NUREG 0800, the Standard Review Plan, are used by the staff of the Nuclear
Regulatory Commissionthat the NRC staff uses the document to review the HFE programs of applicants
for construction permits, operating licenses, standard design certifications, combined operating
licensesCOLs, and for license amendments.  The purpose of these reviews is to verify that the applicant’s
plant and HFE program has incorporated accepted HFE practices and guidelines are incorporated into the
applicant's HFE program.

COL applicants can anticipate the HFE review of the COL application to include the design
process, the final design, its implementation, the final design, and ongoing performance monitoring.  The
applicant’s program as described in the combination of the DCD and the COL application should be sure
to address/include normal and emergency operations, maintenance, test, inspection, and surveillance
activities.  It should address the main control room, remote shutdown facility, TSC, EOF, and LCO,
including the CAS and SAS.

For each of the elements listed below, the FSAR and/or the DCD should describe the objectives
and scope of the applicant’s activities related to the element, the methodology used to perform the
analyses, and the results of the analyses:

• HFE Pprogram Mmanagement
• Ooperating Eexperience Rreview
• Ffunctional Rrequirements Aanalysis and Ffunction Aallocation
• Ttask Aanalysis
• Sstaffing
• Hhuman Rreliability Aanalysis
• Human-System Ihuman-system interface Ddesign
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• Pprocedure Ddevelopment
• Ttraining Pprogram Ddevelopment
• Hhuman Ffactors Vverification and Vvalidation
• Ddesign Iimplementation
• Hhuman Pperformance Mmonitoring

COL applicants are expected to provide detailed information necessary to fully describe each of
the twelve12 elements in the DCD and/or the FSAR.  The degree to which a COL applicant’s HFE
program is already described in theirits design certification, will determines the extent of the information
needed in the COL application in addition to that already provided in the DCD.  Some DCDs may
provide more or lessa varied amount of information than other DCDs, ranging from a programmatic
description of the element, to a description of detailed implementation plans, to completed results.

If an HFE element has not been completed at the time of the COL application, the FSAR and/or
the DCD should describe the objective and scope of the applicant’s activities related to the element, the
methodology that will be used to perform the activities, and the expected results of the activities.

For elements whichthat have a detailed implementation plan which was reviewed and approved
as part of DCthe design certification, such plan(s)the applicant should be referenced reference such a
plan(s) in the FSAR and describe any intended changes to the plan(s).  If the COL intends to change the
plan(s), the changes should be described and justified.  Implementation plans and details should be
sufficient to allow the staff to conduct appropriate reviews, inspections, and analyses, during the COL
review period and the construction time frametimeframe, such that all elements, with the exception of
human performance monitoring, an operational programdesign implementation, will beare in place and
functioning prior to loading fuel.

When the COL application is submitted, all of the HFE Program Review Model elements may
not have been completed.  The design implementation element, for example, will not be completed until
the plant is constructed.  The human performance monitoring element is an operational.  Therefore, the
NRC would approve the implementation plan for the human performance monitoring program would be
approved by the time of fuel load, and the applicant would subsequently implemented it in accordance
with the approved plan.

The COL applicant referencing a DCdesign certification should, therefore, provide information
not already closed by the DCdesign certification.  Thus, in the COL application, describe each element of
the HFE program such thatbased on the following guidelines:

• If the DCdesign certification element was described at a programmatic level only, then provide
all the information described in the guidance for COL’s without a DCdesign certification, shown
in Section C.I.18 of this regulatory guide.

• If the DCdesign certification element resulted in an approved implementation plan, then provide
the information described in the “Results”Results section of the guidance for COL applications
without a DCdesign certification, shown in sSection C.I.18 of this regulatory guide.  Include a
description of any changes in, or proposed to, the methodology.  (Note, it is a requirement forThe
NRC tomust review and pre-approve, as appropriate, any changes to methodology.)

• If the DCdesign certification element was completed and closed, then simply refer to the
DCdesign certification and describe and justify any changes that may have resulted from later
design activities.

Again, the applicant should clearly identify the combination of information in the DCD and the
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COL application (FSAR) should be clearly identified and shouldensure that it covers the information
requirements provided in Section C.I.18 of this regulatory guide.



15 References in this guide to the plant-specific PRA includes both PRA techniques and alternative approaches
for addressing contributors to risk, per the Commission direction provided in the SRM, dated July 21, 1993,
for SECY-93-087.
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Chapter 19
C.I.19  Probabilistic Risk Assessment (PRA)

19.1  Plant-Specific PRA

A combined license (COL) application should include a plant-specific probabilistic
risk assessment (PRA),15 inand Severe Accident Evaluation

In accordance with the NRC’s requirements of Title 10, Section 52.80(a), of the Code of
Federal Regulations [10 CFR 52.80(a)].  The NRC intends to use10 CFR Part 52, a COL
application is required to contain a description of the plant-specific PRA15 and its results.  In
addition, if the COL application references a design certification, then the plant-specific PRA
information should use the PRA information for the design certification and updated to account
for site-specific design information and any design changes or departures.

Applicants should use a systematic process to develop the plant-specific PRA to conclude
that requirements related to the site, construction, testing, inspection, and operation of the plant
are or will be met prior to initial fuel load (e.g., support the resolution of PRA-related “COL
action items” identified in the certified design).

Applicants referencing a certified design can meet this requirement by updating and
upgrading, as appropriate, the certified design PRA (i.e., the “design-specific” PRA submitted
pursuant to 10 CFR 52.47(b)(1), which has been evaluated and found acceptable by the NRC), to
address relevant site- and plant-specific information, as well as changes to the certified design
pursuant to 10 CFR 52.63(b) (e.g., refinements in design detail, resolution of COL action items,
design changes or deviations, technical specifications, and plant-specific emergency operating
procedures).  The COL applicant may use, or incorporate by reference, the certified design PRA,
however, the COL applicant should ensure the provided information is current, complete, and
accurate relative to site- and plant-specific conditions and parameters.

The certified design PRA, in the absence of a specific site and plant, necessarily includes
generic information and bounding assumptions to address site- and plant-specific conditions
(e.g., service water systems, multi-unit sites, external events such as high winds and flooding). 
Due to the use of such generic information and bounding assumptions, the NRC’s evaluation of
the Certified design PRA typically identifies a number of “COL action items” (i.e., specific
information to be provided or actions to be taken by a COL applicant).  The applicant should
identifyfrom the design certification PRA.  This process should include the following activities:



16 The certified design PRA, in the absence of a specific site and plant, necessarily includes generic information
and bounding assumptions to address site-specific and plant-specific conditions (e.g., service water systems,
multi-unit sites, external events such as high winds and flooding). Due to the use of such generic information
and bounding assumptions, the NRC's evaluation of the certified design PRA typically identifies a number of
"COL action items" (i.e., specific information to be provided or actions to be taken by a COL applicant). 

17 In the context of the PRA, the phrase "assumption" is intended to be consistent with its usage in RG 1.200.
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• Identify and resolve the COL action items16 applicable to the PRA for the certified design.
 For cases where the resolution of a COL action item requires information that is not
available at the time of the COL application (e.g., the requirement to review differences
between the as--built plant and the certified design to determine whether there is any
significant adverse affect on the results of the internal fire and flood analyses), the
applicant should commit to address such items as soon as the information becomes
available prior to initial fuel load.

The COL applicant should include updated risk insights, identify

• Identify all differences between the updated risk insights andny design changes or
departures from the certified design risk insights, indicate which differences are
important, and explain why the important differences have occurred (e.g., due to design
changes, changes in PRA assumptions, or changes to PRA methodology).  In this context,
the “differences in risk insights” includes changes (either detrimental or beneficial) to the
significant16 cutsets relative to sequences, significant cutsets relative to core damage
frequency (CDF), significant cutsets relative to large release frequency (LRF), significant
accident sequences, significant accident progression sequences, significant basic events,
significant contributors, and significant containment challenges.  The phrase “difference
in risk insights” also includes any changes to the PRA-based insights.17  When identifying
important differences between.

• Map the design changes and departures onto specific PRA elements, recognizing that
some design changes and departures may be unrelated to any PRA element (i.e., have no
potential for affecting the results of the PRA).

• Develop screening criteria to determine which of the remaining design changes and
departures should be included in the plant-specific risk insights and the certified design
risk insights, applicants should consider both quantitative changes (e.g., changes in risk
metrics) and qualitative changes (e.g., revised or additional accident sequences).

The COL applicant should consider developing systematic screening approaches to
ensure that all differences in risk insights are identified and that all important differences are
indicated.  Such a process should also define the criteria used in screening for determining
“important differences.”  It is the responsibility of the COL applicant to demonstrate that the
Certified design PRA can be used to assess the impact of each of these differences independently. 
Otherwise,PRA model.  In cases where it can be shown that assumptions17 in the certified design
PRA should be updated and upgraded, as appropriate, by incorporating important differences
before it can be used to assess the impact of additional differences on(1) bound certain
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site-specific and plant-specific parameters, and (2) do not have a significant impact on the PRA
results and insights, no change to the design certification PRA is necessary.  Similarly, certain
changes or deviations from the certified design or the certified design PRA need not be reflected
in the plant-specific PRA as long as it can be shown that (1) they are not important changes or
deviations, and (2) do not have a significant impact on the PRA results and insights.  In addition,
the certified design PRA should be updated and upgrade, as appropriate, prior to initial fuel load
to reflect all changes in plant design and operational programs so that it reflects the as-built, as-
to-be-operated plant.

The COL applicant should also address (1) differences between assumptions made in the
certified design PRA and site- or plant-specific information, (2) the impact of these differences
on

• Develop the plant-specific PRA model by revising the design certification PRA to reflect
the remaining design changes and departures

• Develop revised results and, including revised risk insights, and (3) howfor the plant-
specific PRA information is used to conclude the requirements related to the site,
construction, testing, inspection, and operation of the plant are or will be met prior to
initial fuel load.

The COL applicant should adhere to the guidance provided in Section C.III.19 of this
guide for presenting the plant-specific PRA and severe accident evaluation, including the format
and content identified in Appendix BA to Section C.III.19 of this guide.  In cases where it can be
shown that assumptions in the certified design PRA (1) bound certain site-site-specific and plant-
-specific parameters, and it can be shown that they are not important differences and(2) do not
have a significant impact on the PRA results and insights, it is acceptable to simply state “No
significant change from the certified design PRA” in the appropriate subsection.  The same is
true for any changes or deviations from the certified design or the certified design PRA, as long
as it can be shown that (1) they are not important differenceschanges or deviations, and (2) do not
have a significant impact on the PRA results and insights.  If an entire section does not change
from the certified design PRA, it is acceptable to state “No significant change from the certified
design PRA” at the section--level and delete the subsections.

19.2  Final Safety Analysis Report (FSAR)

A COL applicant should document the plant-specific PRA in Chapter 19 of the
applicant’s FSAR consistent with the guidance provided in Section C.I.19 of this guide.  To
support the NRC staff’s timely review and assessment When presenting the revised risk
insights, the applicant should adhere to the recommended format and content identified in
Section C.I.19.

identify all differences between the updated risk insights and the certified design risk insights,
indicate which differences are important, and explain why the important differences have



18 ITAAC – Inspections, Tests, Analyses, and Acceptance Criteria In the context of the PRA results and insights, the
term "significant" is intended to be consistent
with its usage in the American Society of
Mechanical Engineers (ASME) PRA Standard,
ASME RA-Sb-2005 Addenda to ASME
RA-S-2002.

19 References in this guide to the plant-specific probabilistic risk assessment (PRA) includes both PRA techniques and
alternative approaches for addressing contributors to risk, per the Commission direction “PRA-based insights” are

those insights identified
during the DC process that
ensure that assumptions made
in the PRA will remain valid
in the as-to-be-built,
as-to-be-operated plant and
include assumptions
regarding SSC and operator
performance and reliability,
ITAAC, interface
requirements, plant features,
design and operational
programs, and others.  The
usage of this phrase is
intended to be consistent with
its use in referring to the
information provided in the
staff requirements
memorandum (SRM), dated
July 21, 1993, for SECY-93-
087.Table 19.59-29 in the
AP600 design control
document.
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occurred (e.g., due to design changes, changes in PRA assumptions, or changes to PRA
methodology). In this context, the “differences in risk insights” includes changes (either
detrimental or beneficial) to the significant18 accident sequences relative to core damage
frequency, significant accident sequences relative to large release frequency, significant basic
events, significant contributors, and significant containment challenges. The phrase “difference
in risk insights” also includes any changes to the PRA-based insights.19 When identifying
important differences between the plant-specific risk insights and the certified design risk
insights, applicants should consider both quantitative changes (e.g., changes in risk metrics) and
qualitative changes (e.g., revised or additional accident sequences).

The applicant should also address (1) differences between assumptions made in the
certified design PRA and site-specific or plant-specific information, (2) the impact of these
differences on the plant-specific PRA results and insights, and (3) how the plant-specific PRA
information is used to conclude the requirements related to the site, construction, testing,
inspection, and operation of the plant are met prior to initial fuel load.
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