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CHAPTER 19 
PROBABILISTIC RISK ASSESSMENT AND 

SEVERE ACCIDENT EVALUATION 
 
Chapter 19, “Probabilistic Risk Assessment and Severe Accident Evaluation,” of this safety 
evaluation report (SER) provides the results of the review by the United States Nuclear 
Regulatory Commission (NRC) staff (hereinafter referred to as the staff) of the probabilistic risk 
assessment (PRA) and the severe accident evaluation presented in Chapter 19, “Probabilistic 
Risk Assessment and Severe Accident Evaluation,” of the Combined License (COL) Final 
Safety Analysis Report (FSAR), Revision 3, for Comanche Peak Nuclear Power Plant (CPNPP), 
Units 3 and 4, submitted by Luminant Generation Company, LLC. and Comanche Peak Nuclear 
Power Company, LLC (hereinafter referred to as the applicant).  Chapter 19 of the FSAR 
describes the methodologies used in performing the PRA and the severe accident evaluation, 
and presents the analytical results and safety insights derived from these analyses.  Section 
19.1, “Probabilistic Risk Assessment,” of this SER documents the staff’s review of CPNPP, 
Units 3 and 4, PRA.  Section 19.2, “Severe Accident,” documents the staff’s review of the 
CPNPP, Units 3 and 4, severe accident evaluation.   
 
The staff is reviewing the information in the United States – Advanced Pressurized Water 
Reactor (US-APWR) Design Control Document (DCD), Chapter 19 under Docket Number 52-
021.  The results of the staff’s technical evaluation of the information related to DCD Chapter 
19, incorporated by reference in the CPNPP, Units 3 and 4, FSAR, will be documented in the 
staff’s safety evaluation (SE) of the design certification (DC) application for the US-APWR 
design.  The SE for the US-APWR is not yet complete and this is being tracked as part of Open 
Item [1-1].  The staff will update Chapter 19 of this SE to reflect the final disposition of the DC 
application. 

 
19.1   PROBABILISTIC RISK ASSESSMENT 
 
19.1.1 Introduction 
 
The PRA performed for CPNPP, Units 3 and 4, is described in Section 19.1 of the FSAR.  COL 
application (COLA), FSAR Chapter 19, incorporates by reference, DCD Chapter 19 with some 
departures and supplements.  These departures and supplements are needed to address site- 
and plant-specific factors, such as design changes and external hazards.  The departures and 
supplements are documented in the FSAR together with its impact on the design-specific PRA 
information documented in the DCD.  In addition, the FSAR addresses the COL information 
items identified in DCD Chapter 19. 
 
The plant-specific PRA information provided by the applicant in support of its COLA follows the 
guidance provided in Section C.I.19 of Regulatory Guide (RG) 1.206, “Combined License 
Applications for Nuclear Power Plants (LWR Edition).” The plant-specific PRA information 
includes: (1) design-specific information (incorporated by reference (IBR) from DCD Chapter 
19), and (2) information related to departures and supplements needed to address site- and 
plant-specific factors, such as design changes, external hazards, and COL information items.   
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19.1.2 Summary of Application 
 
COLA, FSAR, Revision 3, Section 19.1, incorporates by reference, US-APWR DCD, Revision 3, 
Section 19.1, with the following departures and/or supplements: 
 
DCD Section 19.1.1, “Design Phase,” which describes the uses and applications of PRA in the 
design, COLA, construction phase, and operation phase, is incorporated by reference with 
supplemental information in COLA FSAR Subsections 19.1.1.2.1, “Uses of Probabilistic Risk 
Assessment in Support of Licensee Programs,” 19.1.1.4.1, “Uses of Probabilistic Risk 
Assessment in Support of Licensee Programs,” and 19.1.1.4.2, “Risk-Informed Applications,” to 
address COL information items.  
 
DCD Section 19.1.4, “Safety Insights from the Internal Events PRA for Operations at Power,” 
which addresses the Level 1 and Level 2 PRA for internal events during operations at power, is 
incorporated by reference with supplemental information in FSAR Subsections 19.1.4.1.2, 
“Results from the Level 1 PRA for Operations at Power,” and 19.1.4.2.2, “Results from the Level 
2 PRA for Operations at Power,” to address both design changes and site-specific items that 
could affect the PRA results and insights.  
 
DCD Section 19.1.5, “Safety Insights from the External Events PRA for Operations at Power,” 
which addresses the Level 1 and Level 2 PRA for external events during operations at power, is 
incorporated by reference with supplemental information to address COL information items 
related to site-specific external hazards other than earthquakes.  In addition, supplemental 
information is provided in FSAR Subsections 19.1.5.1.1, “Description of the Seismic Risk 
Evaluation,” 19.1.5.2.2, “Results from the Internal Fires Risk Evaluation,” and 19.1.5.3.2, 
“Results from the Internal Flooding Risk Evaluation,” to address COL information items and site-
specific design changes.   
 
DCD Section 19.1.6, “Safety Insights from the PRA for Other Modes of Operations,” which 
addresses the Level 1 and Level 2 PRA for events occurring during low power and shutdown 
(LPSD) operations, is incorporated by reference with supplemental information to address site-
specific items that could affect the PRA model. 
 
DCD Section 19.1.7, “PRA-Related Input to Other Programs and Processes,” which provides 
PRA-related input to programs and processes (e.g., reliability assurance and technical 
specifications (TS)), is incorporated by reference with supplemental information to address 
applicable COL information items. 
 
19.1.3 Regulatory Basis 
 
The regulatory basis for the information, incorporated by reference, from the US-APWR DCD is 
addressed in the SER for the US-APWR DC.   
 
In addition, the relevant requirements of the Commission’s regulations are given in NUREG-
0800, “Standard Review Plan for the Review of Safety Analysis Reports for Nuclear Power 
Plants:  LWR Edition,” (hereafter referred to as NUREG-0800 or the SRP).  The supplemental 
information to be provided for this area of review and the associated acceptance criteria are 
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prescribed in SRP Section 19.0, “Probabilistic Risk Assessment and Severe Accident 
Evaluation for New Reactors,” below: 
 
1. 10 CFR 52.79(a)(17), as it relates to the information necessary to demonstrate 

compliance with any technically relevant portions of the Three Mile Island (TMI) 
requirements set forth in 10 CFR 50.34(f),” specifically 10 CFR 50.34(f)(1)(i), which 
requires a “plant/site-specific PRA, the aim of which is to seek such improvements in the 
reliability of core and containment heat removal systems as are significant and practical 
and do not impact excessively on the plant.” 
 

2. 10 CFR 52.79(a)(38), which requires an applicant to provide a description and analysis 
of design features for the prevention and mitigation of severe accidents. 

 
3. 10 CFR 52.79(a)(46), which requires an applicant to provide a description of the plant-

specific PRA and its results. 
 

4. 10 CFR 52.79(c)(1) and (d)(1), which define the requirements for FSAR contents of 
COLAs.  Specifically, subparagraph (d)(1) states that if the COLA references a standard 
DC, then the FSAR need not contain information or analyses submitted to the 
Commission in connection with the DC, provided, however, that the FSAR must either 
include or incorporate by reference the standard DC final safety analysis report (DCD for 
the US-APWR design center) and must contain, in addition to the information and 
analyses otherwise required, information sufficient to demonstrate that the site 
characteristics fall within the site parameters specified in the DC.  In addition, the plant-
specific PRA information must use the PRA information for the DC and must be updated 
to account for site-specific design information and any design changes or departures. 

 
5. 10 CFR 52.79(a)(2), which requires an applicant to demonstrate an extremely low 

probability of accidents that could result in the release of significant quantities of 
radioactive fission products. 

 
6. 10 CFR 52.79(a)(5), which requires an applicant to assess the risk to public health and 

safety resulting from operation of the facility, determine the margins of safety during 
normal operations and transient conditions, and determine the adequacy of structures, 
systems, and components (SSCs) provided for the prevention and mitigation of 
accidents. 

 
7. 10 CFR Part 50, “Domestic licensing of production and utilization facilities,” Section 

50.71 (10 CFR 50.71), “Maintenance of records, making of reports,” includes additional 
requirements as follow: 

 
a) 10 CFR 50.71(h)(1):  The holder of a COL shall develop a Level 1 and Level 2 

PRA covering those initiating events and modes for which NRC-endorsed 
consensus standards on PRA exist one year prior to scheduled initial fuel 
loading. 
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b) 10 CFR 50.71(h)(2):  Each holder of a COL shall maintain and upgrade the PRA 
required by 10 CFR 50.71(h)(1); the PRA must be upgraded every four years 
until permanent cessation of operations. 

 
The related acceptance criteria are specified in SRP Section 19.0, “Probabilistic Risk 
Assessment and Severe Accident Evaluation for New Reactors,” and detailed acceptance 
criteria are provided in the following RGs, commission (SECY) papers, and associated staff 
requirements memoranda (SRMs): 
 
1. RG 1.200, “An Approach for Determining the Technical Adequacy of Probabilistic Risk 

Assessment Results for Risk-Informed Activities,” Revision 1, January 2007, as it 
pertains to the technical adequacy of the PRA, and as it relates to the scope and uses of 
the PRA. 

 
2. RG 1.206, “Combined License Applications for Nuclear Power Plants (LWR Edition),” 

which provides guidance regarding COLAs.  Section C.I.19 of RG 1.206 states that the 
applicant should use a systematic process to develop the plant-specific PRA from the 
referenced DC PRA.  This process should include the following activities: 

 
a) Identify and resolve the COL information items applicable to the PRA for the 

certified design.  For cases where the resolution of a COL information item 
requires information that is not available at the time of the COLA, the applicant 
should address such items as soon as the information becomes available prior to 
initial fuel load. 

 
b) Identify any design changes or departures from the certified design. 
 
c) 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). 

 
d) Develop screening criteria to determine which of the remaining design changes 

and departures should be included in the plant-specific PRA model.  In cases 
where it can be shown that assumptions in the certified design PRA (1) bound 
certain site-specific and plant-specific parameters, and (2) do not have a 
significant impact on the PRA results and insights, no change to the DC 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. 

 
e) Develop the plant-specific PRA model by revising the DC PRA to reflect the 

remaining design changes and departures. 
 
f) Develop revised results, including revised risk insights, from the plant-specific 

PRA. 
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g) In using the above described systematic process, Section C.I.19 of RG 1.206 
provides the following additional guidance: 

 
(1) In the revised risk insights, the applicant should 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 occurred (e.g., due to design changes, changes in PRA 
assumptions, or changes to PRA methodology). 

 
(2) 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). 

 
(3) 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. 

 
3. RG 1.206, Section C.I.1.8, “Site and Plant Design Interfaces and Conceptual Design 

Information,” which states that the requirements of 10 CFR 52.79(d) specify that COLAs 
referencing a certified design must provide sufficient information to demonstrate that the 
characteristics of the site fall within the site parameters specified in the DC and must 
contain information sufficient to demonstrate that the interface requirements established 
for the design under 10 CFR 52.47, “Contents of Applications,” have been met.  In 
addition, Section IV of the appendices to 10 CFR Part 52 codifying the certified designs 
requires that COL applicants referencing the certified designs provide information that 
addresses the COL information items and reports regarding generic changes and plant-
specific departures from the referenced certified design. 

 
4. RG 1.174, “An Approach for Using Probabilistic Risk Assessment in Risk-Informed 

Decisions on Plant-Specific Changes to the Licensing Basis,” Revision 1, November 
2002. 
 

5. SECY-90-016, “Evolutionary Light Water Reactor (LWR) Certification Issues and its 
Relationships to Current Regulatory Requirements.” 

 
6. SECY-93-087, “Policy, Technical, and Licensing Issues Pertaining to Evolutionary and 

Advanced LWR Designs,” for guidance regarding the application of seismic margin 
analysis. 

 
7. SECY-00-0162, “Addressing PRA Quality in Risk-Informed Activities.” 
 
8. Staff Requirements Memorandum for SECY-10-0121, “Modifying the Risk-Informed 

Regulatory Guidance for New Reactors,” March 2, 2011. 
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9. SECY-12-0081, “Risk-Informed Regulatory Framework for New Reactors,” June 6, 2012. 
 
10. Interim Staff Guidance (ISG) DC/COL-ISG-08, “Necessary Content of Plant-Specific 

Technical Specifications When a Combined License is Issued” (ADAMS Accession 
Number ML082520707). 
 

11. NUREG-0800, Standard Review Plan, Chapter 19.0, “Probabilistic Risk Assessment and 
Severe Accident Evaluation for New Reactors.” 
 

12. RG 1.76, “Design-Basis Tornado and Tornado Missiles for Nuclear Power Plants,” 
Revision 1, March 2007. 

 
 
19.1.4 Technical Evaluation 
 
The staff reviewed the PRA information contained in FSAR Section 19.1 and verified it against 
the corresponding section of the DCD to ensure that the combined information of the DCD and 
FSAR represents a complete scope of PRA.   DCD Section 19.1 is being reviewed under 
Docket Number 52-021 and the staff’s technical evaluation of the information incorporated by 
reference related to the PRA will be documented in the staff’s final SER of the DC application 
for the US-APWR design.  Due to the presence of open items in the current US-APWR DC 
SER, the staff cannot confirm at this time whether the information contained in the COLA has 
fully addressed the required information related to PRA. 
 
In addition to reviewing the combined PRA information for adequate scope, the staff reviewed 
the PRA information contained in FSAR Section 19.1 and checked the corresponding section of 
the DCD to ensure the technical adequacy of the combined PRA information (i.e., information 
included in the FSAR as well as information incorporated by reference from the DCD).  In 
reviewing the content and objectives of the submitted PRA information, the staff followed the 
guidance provided in SRP Section 19.0.  Based on this guidance, the general objectives of the 
staff’s review of the plant-specific PRA for CPNPP, Units 3 and 4 included the following: 
 
• Assessment of the quality of the plant-specific PRA information to ensure that essential 

attributes (e.g., scope, completeness, technical adequacy, level of detail, and 
development of risk insights) are adequate for using the PRA to provide risk-informed 
input to COL and post-COL activities. 

 
• Verification of adequate use of the PRA during the COLA phase to identify and address 

potential vulnerabilities associated with site-specific or plant-specific features, to reduce 
or eliminate significant known risk contributors of existing operating plants that are 
applicable to new designs, and to select among alternative features, operational 
strategies, and design options. 

 
• Identification of risk-informed safety insights based on systematic evaluations of the risk 

associated with as-to-be-built and as-to-be-operated CPNPP, Units 3 and 4, and its 
operation. 
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• Demonstration whether the as-to-be-built and as-to-be-operated CPNPP, Unit 3 and 4, 
would represent a reduction in risk compared to the existing operating plants. 

 
• Demonstration whether the balance of preventive and mitigative features of the design is 

maintained for the as-to-be-built and as-to-be-operated CPNPP, Units 3 and 4. 
 

• Assessment of the reasonableness of the risk estimates documented in the plant-
specific PRA information. 

 
• Determination of how the risk associated with the as-to-be-built and as-to-be-operated 

CPNPP, Units 3 and 4, compares against the Commission’s goals for new reactors of 
less than 1E-04/yr for core damage frequency (CDF) and less than 1E-06/yr for large 
release frequency (LRF). 

 
• Identification and support the development of specifications and performance objectives 

for the design, construction, inspection, and operation regarding site and plant-specific 
characteristics and features, such as Inspections, Tests, Analyses and Acceptance 
Criteria, Reliability Assurance Program, TS, and COL information items and interface 
requirements. 

 
The staff’s review of the US-APWR DCD found that the COL information items in DCD Section 
19.3, “Open, Confirmatory, and COL Action Items Identified as Unresolved,” had not yet been 
finalized.  As such, the COL applicant would need to re-evaluate and fully address, in its FSAR, 
all COL information items identified in the US-APWR DCD.    
 
Section C.I.1.8 “Site and Plant Design Interfaces and Conceptual Design Information” of RG 
1.206 states: 
 

“The requirements of 10 CFR 52.79(d) specify that COL applications 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 10 CFR 52.47, “Contents 
of Applications,” have been met.  In addition, Section IV of the appendices to 10 
CFR Part 52 codifying the certified designs requires that COL applicants 
referencing the certified designs provide information that addresses the COL 
action items and reports on generic changes and plant-specific departures from 
the referenced certified design.” 

 
In its RAI 6913, Question 19-24, dated November 9, 2012, the staff requested the applicant to 
describe how the FSAR will be revised to fully address all COL information items listed in US-
APWR DCD Section 19.3 in light of the US-APWR DC RAI 6790, Question 19-574, dated 
October 9, 2012.  The staff has not completed its evaluation of the applicant’s response to RAI 
6913, Question 19-24.  This is identified as Open Item 19-1. 
 
19.1.4.1 Uses and Applications of PRA 
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DCD Section 19.1.1, “Uses and Applications of the PRA,” is incorporated by reference except 
for changes in the following sections: 
 

• Section 19.1.1.2.1, “Uses of Probabilistic Risk Assessment in Support of 
Licensee Programs” 

 
• Section 19.1.1.4, “Operational Phase” 
 
• Section 19.1.1.4.1, “Uses of Probabilistic Risk Assessment in Support of 

Licensee Programs” 
 
• Section 19.1.1.4.2, “Risk-Informed Applications” 

 
According to the SRP and guidance in Appendix C.I.19-A to RG 1.206, a COL applicant that 
references a certified design should clearly describe the uses of PRA in support of licensee 
programs, include FSAR cross-references to specific program descriptions, and identify and 
describe risk-informed applications being implemented during the COLA phase and construction 
phase.  In its review, the staff could not find such information in the FSAR.  Thus, in RAI 6913, 
Question 19-25, dated November 9, 2012, the staff requested that the applicant identify and 
describe the use of PRA and risk-informed applications during the COLA phase and 
construction phase in accordance with RG 1.206 guidance.  The staff has not completed its 
evaluation of the applicant’s response to RAI 6913, Question 19-25.  This is identified as Open 
Item 19-2. 
  
In its response to COL Information Item 19.3(8), dated June 28, 2012, the applicant replaced 
the content of DCD Section 19.1.1.4.2, “Risk-Informed Applications,” with the following 
information:    
 

CP COL 19.3(8).  “The PRA will be updated to reflect the risk-informed technical 
specifications in accordance with RG 1.174 and RG 1.177, including Initiative 4b, 
RMTS, in accordance with NEI [Nuclear Energy Institute] 06-09 and Initiative 5b, 
risk-informed method for control of surveillance frequencies in accordance with 
NEI-04-10, as described in Subsection 16.1.1.2.” 

 
 
The applicant, in its COLA, requested NRC approval to implement Nuclear Energy Institute 
(NEI) Topical Report 06-09, “Risk Managed Technical Specifications  Initiative 4b Risk-
Managed Technical Specifications (RMTS) Guidelines,” Revision 0; and NEI Topical Report 04-
10, “Risk Informed Technical Specifications Initiative 5b, Risk Informed Method for Control of 
Surveillance Frequencies,” Revision 1. 
 
The NRC issued its SEs that approved of NEI Topical Reports 06-09, Revision 0 and NEI 04-10, 
Revision 1 on May 17, 2007 and September 19, 2007, respectively.  The NRC staff’s SEs for 
NEI Topical Reports 04-10, Revision 1 and 06-09, Revision 0 are shown under Agencywide 
Documents Access and Management System (ADAMS) Accession Numbers (ML072570267) 
and (ML071200238), respectively.   
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The staff finds that PRA upgrades, in addition to PRA updates, will be necessary so that the 
plant-specific PRA model can be used to support risk-informed programs, such as RMTS.  In 
addition, since NRC approval is requested to implement RMTS at the COLA stage (i.e., before 
the applicant can develop a detailed plant-specific PRA model and before all applicable 
guidance requirements can be met), it is necessary to develop a well-defined roadmap that 
would be used to ensure that all requirements in the applicable guidance will be met on time for 
plant operation.  In RAI 3287, Question 19-3, dated August 11, 2009, the staff requested that 
the applicant provide a roadmap with specific steps and supporting information, as necessary, 
that addressed the following information: 
 
• A list of potential improvements of the DC PRA models, whose implementation will be 

considered before fuel load if it is necessary to meet guidance requirements. 
 

• The inclusion of site-specific models (e.g., essential service water system (ESWS)), 
detailed design and as-built information as it becomes available and peer review 
recommendations. 

 
• A Capability Category 2 PRA which meets all American Society of Mechanical Engineers 

supporting requirements except for the ones that need plant-specific operational 
experience, once all necessary updates and upgrades are implemented. 

 
• The process for developing a list of modeling uncertainties and weaknesses as well as 

strategies for addressing them, (e.g., through bounding assumptions or specific 
compensatory actions) to be considered in conjunction with the specific risk-informed 
programs. 

 
In its September 22, 2009, response to RAI 3287, Question 19-3, the applicant provided the 
following statements/commitments: 
 

“The PRA for RMTS must basically meet Capability Category 2 for the supporting 
requirements of the ASME/ANS internal events at power PRA standard.  The 
scope of the PRA model must include Level 1 (CDF) plus Large Early Release 
Frequency (LERF).  Contributions from external events, internal flooding events, 
and internal fire events must also be considered.  The PRA for RMTS will be 
updated to satisfy the PRA technical adequacy described in the NEI guideline 
and will be available one year prior to fuel load.” 

 
PRA upgrades and updates to be performed by the applicant to support RMTS were provided in 
the September 22, 2009, response and have been reproduced in Table 19-1, “PRA Upgrades 
and Updates for Risk-Managed Technical Specifications,” below. 
 

Table 19-1 - PRA Upgrades and Updates for Risk-Managed Technical Specifications 
 

Item Task Name Content 

A Internal Events PRA Incorporate operating procedures, PRA update and 
design changes. 
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Item Task Name Content 

B Fire PRA Upgrade of Fire PRA to meet PRA Standard using 
NUREG/CR 6850 methodology enhancements. 

C Internal Flood PRA Upgrade internal flooding PRA to meet PRA 
Standard. 

D Seismic PRA Finalize PRA-based seismic margin analysis 
(SMA) for DC and perform seismic PRA for COL to 
meet PRA Standard 

E Other External Events PRA Perform PRA of high winds, tornados, and other 
external hazards to meet PRA Standard 

F PRA Standards Upgrade Upgrade internal events PRA to meet PRA 
standard changes.  Update the PRA reflecting 
design changes. 

G Level 2 PRA Upgrade Level 2 PRA to recalculate Level 2 risk 
metrics and support applications; meet LRF/LERF 
requirements in PRA Standard. 

H Configuration Risk 
Management (CRM) Model 

Expand the PRA capabilities to support CRM, 
select and develop an appropriate CRM tool that is 
capable of supporting risk informed TS. 

I PRA Peer Review and 
Address Findings 

Perform PRA Peer Review in time for the findings 
to be resolved prior to the initial fuel load. 

J Remaining update Account for PRA standard requirements in effect 1 
year prior to the initial fuel load. 

 
 
In its response dated September 22, 2009, the applicant also noted that: 
 
(1) Site-specific models will be included in the first series of PRA upgrades shown as Items 

A through E in Table 1 of the response.  Detailed design information will be included 
when the plant is under construction and detailed design information is available.  The 
update is shown in Item F above.  Peer review will be performed in time for the findings 
to be resolved prior to the initial fuel load. 

 
(2) The PRA model that meets Capability Category 2 for all ASME supporting requirements 

except for the ones that need plant-specific operational experience is planned in the 
second series of PRA upgrades that will be performed approximately three years prior to 
fuel load.  Emergency operating procedures and detailed design information will be 
reflected in the PRA during this upgrade.  The PRA model will then be peer-reviewed. 
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(3) Modeling uncertainties and weaknesses will be identified during the first series of PRA 
upgrades.  Strategies for addressing them will be developed along with the 
implementation of procedures for RMTS that would take place when the second series 
of PRA upgrades are performed. 

 
According to the ISG, DC/COL-ISG-08, “Necessary Content of Plant-Specific Technical 
Specifications When a Combined License is Issued,” (ADAMS Number ML083310259) the 
complete plant-specific TS are required for a COLA.  Therefore, in compliance with the one-step 
licensing approach of Title 10 of the Code of Federal Regulations (10 CFR) Part 52, “Licenses, 
Certifications, and Approvals for Nuclear power Plants,” there are three options for determining 
the “completeness of plant-specific TS” with respect to value and limit requirements:  (1) use of 
the plant-specific value; (2) use of a value that bounds the plant-specific value; and (3) use an 
NRC-approved “TS methodology” for assessing the plant-specific value.  Due to the nature of 
risk-informed TS programs (e.g., RMTS) and because some criteria addressed in application-
specific guidance (e.g., availability of a plant-specific Capability Category 2 PRA) could not be 
met at the time of COL issuance, the applicant chose Option (3) (i.e., an NRC-approved “TS 
methodology”) to meet the TS completeness requirement for a COLA.    
 
Following the issuance of RAI 3287 Question 19-3, the issue of PRA adequacy to support risk-
informed TS programs at CPNPP, Units 3 and 4, and other related issues, were discussed at 
several public meetings between the staff and the applicant.  At the November 3, 2010, public 
meeting, the staff and the applicant agreed that although the existing application-specific 
guidance applicable to operating reactors (e.g., NEI Topical Report 06-09) should be applicable 
to new reactors, changes to the existing application-specific guidance may be needed (1) to 
address issues related to “completeness of plant-specific TS” for COL applicants, and (2) to 
ensure that the enhanced safety incorporated in new reactor designs is not significantly eroded 
by the implementation of the proposed risk-informed programs.  The staff identified the following 
five potential issues that need to be addressed in applying the existing application-specific 
guidance to new reactors: 
 
 
1. The need to assess the potential for significant erosion of the enhanced safety 

incorporated in new reactor designs by increasing operational flexibility with respect to 
operating reactors when implementing risk-informed operational programs, such as 
RMTS (e.g., extended completion times and surveillance testing intervals). 

 
2. The need for a roadmap in the COLA to provide reasonable assurance that a plant-

specific PRA, with the required capability to support the approved risk-informed 
applications, will be available prior to the initial fuel load. 

 
3. The need for a roadmap in the COLA to provide reasonable assurance that an 

application-specific infrastructure (e.g., tool to calculate configuration-specific impacts) 
will be available prior to the initial fuel load. 

 
4. The need to revise currently available application-specific guidance (applicable to 

operating reactors) regarding the treatment of initiating events and modes of operation 
lacking detailed PRA modeling in accordance with 10 CFR 50.71(h)(1) (i.e., for new 
reactors, the PRA models must cover those initiating events and modes of operation for 
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which NRC-endorsed consensus standards on PRA exist one year prior to the initial 
loading of fuel). 

 
5. The need to expand the scope of existing guidance regarding the identification of key 

sources of uncertainty (applicable to operating reactors) to include the lack of plant-
specific experience and the lack of significant experience with some novel design 
features. 

 
The first issue stems from the Commission’s expectation to maintain the enhanced safety 
incorporated into new reactor designs during plant operation.  If the potential for significant 
erosion of safety is likely, means for preserving the enhanced safety of new reactors must be 
identified and implemented though appropriate regulatory guidance.  In SECY-10-0121, dated 
September 14, 2010, the staff proposed options to the Commission for addressing this issue.  In 
its SRM, dated March 2, 2011, the Commission directed the staff to engage with external 
stakeholders in a series of tabletop exercises to test whether there are realistic cases where 
significant erosion of the enhanced safety of new reactors can take place when risk-informed 
applications are implemented without changing the existing regulatory guidance.  In SECY-12-
0081, dated June 6, 2012, based on the results of the tabletop exercises for licensing 
applications and considering the Commission’s decision reaffirming the existing safety goals, 
the staff did not identify any potentially significant decreases in the enhanced safety margins for 
new reactors.  Therefore, the staff had no specific list of options with regard to the changes to 
existing guidance in this category to propose to the Commission.    
  
The second and third issues stem primarily from the differences in timing of the review and 
approval process between new and operating reactors.  Typically, operating reactors requesting 
NRC approval of risk-informed programs (e.g., RMTS) should have plant-specific PRA models 
with the required capability and application-specific infrastructure available.  As is the case with 
all new reactors requesting NRC approval of risk-informed programs as part of the COL, 
CPNPP, Units 3 and 4, cannot have a PRA model that is sufficient to support these programs or 
the application-specific infrastructure needed for such programs at the time of the COL 
issuance.  The main reasons are: 
 
• Lack of a plant-specific and peer-reviewed PRA that is adequate for the proposed 

applications (due to the unavailability of “as-built, as-operated” information at the time of 
COL issuance). 

 
• The referenced design-specific PRA and the plant-specific PRA are not detailed enough 

to meet application-specific requirements (e.g., for RMTS the PRA must be capable of 
assessing configuration-specific impacts). 

 
• Lack of an application-specific infrastructure, such as procedures, training, software, and 

programs (e.g., for RMTS, a tool to calculate configuration-specific impacts) at the time 
of COL issuance. 

The fourth issue concerns new regulations (10 CFR 50.71(h)(1)) that require COL licensees to 
upgrade their PRA model to cover initiating events and modes of operation for which NRC- 
endorsed consensus standards on PRA exist one year prior to the initial loading of fuel.  
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The fifth issue concerns the treatment of uncertainties associated with novel design features of 
new reactors (e.g., digital Instrumentation and Controls software, Class 1E gas turbine 
generators, and advanced accumulators) and the initial lack of plant-specific operational 
experience.    

Changes to existing application-specific guidance resulting from the resolution of these five 
issues are incorporated into an NRC-approved “TS methodology” document that the applicant 
agreed to include in FSAR Chapter 16, Section 16.1.1.2, “Technical Specifications Content.”  
The NRC-approved “TS methodology” document ensures (1) the completeness of plant-specific 
TS for COL applicants (per DC/COL-ISG-08) and (2) the preservation of the enhanced safety 
incorporated in new reactor designs. 

Following public meeting discussions between the staff and the applicant on June 30, 2011, the 
applicant submitted a document, entitled “Comanche Peak Nuclear Power Plant, 3&4, Technical 
Specification Methodology for Risk-Managed Technical Specifications and Surveillance 
Frequency Control Program” (ADAMS Accession Number ML1118232229).  In its review of this 
document, the staff found that although most of the issues discussed in the public meetings had 
been resolved, some changes to the existing application-specific guidance have been omitted or 
required a more detailed description. 
 
In RAI 6001, Question 19-16, dated September 19, 2011, the staff requested clarification and 
additional information regarding the methodologies proposed by the applicant to address how 
the RMTS and Surveillance Frequency Control Program (SFCP) will be implemented for 
CPNPP, Units 3 and 4.  Note that, the applicant developed these methodologies based on the 
guidance and concepts provided in NEI 06-09, Revision 0, and NEI 04-10, Revision 1. 
 
In its October 21, 2011, response to RAI 6001, Question 19-16, the applicant committed to 
revise the “Technical Specification Methodology for Risk-Managed Technical Specifications and 
Surveillance Frequency Control Program.”  The applicant stated, in part:  
 

(1) Delete the statement from SRM SECY-10-0121 from Sections 2.1, “NEI 06-09, 
Revision 0, “Risk Managed Technical Specifications (RMTS) Guidelines,” and 
2.2, “NEI 04-10, Revision 1, “Risk-Informed method for Control of Surveillance 
Frequencies.”  Delete the sixth bullet in Sections 3.1, “CRMP Description,” and 
3.2, “SFCP Description,” and all of Section 4. 

 
(2) Revise the methodology document to ensure that the detailed PRA available at 

the time the plant transitions into operation is used in Section 2.3.1, 
“Configuration Risk Management Process & Application of technical 
Specifications,” Item 7, of NEI 06-09, Revision 0, and Section 4.0,”Surveillance 
Frequency Control Program,” Step 10, of NEI 04-10, Revision 1. 

 
(3) Revised the methodology document to ensure the success criteria for multiple-

train systems in NEI 06-09, Revision 0, Section 2.3.1, Items 9 and 10, and 
Section 3.2.2, “RMTS Implementation Process,” Item 3. 

 
(4) Revise the methodology document to require documentation of how the 

uncertainty associated with the lack of operating experience and lack of reliability 
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data for innovative design features has been considered in decision making in 
Section 2.3.2, “Documentation,” Items 2 and 6, of NEI 06-09, Revision 0, and in 
Section 4, Step 15, of NEI 04-10, Revision 1. 

 
(5) Revise the methodology document to specifically require training on the 

treatment of uncertainty associated with lack of operating experience and lack of 
reliability data for innovative design features in NEI 06-09, Revision 0, Section 
2.3.3, “Training,” Item 2.2. 

 
(6) Revise the methodology document to address requirements of 10 CFR 

50.71(h)(1), (h)(2), and (h)(3) and the use of conservative or bounding 
assumptions in NEI 06-09, Revision 0, Section 2.3.4, “PRA Technical Adequacy,” 
Item 3, and two locations in Section 4.1, “PRA Attributes.”  Change Sections 
3.2.1, “RMTS Process Control and Responsibilities,” and 3.3.5, “External Events 
Consideration,” to address the use of the full scope PRA.  Change the 
description related to the initial assessment for fire and other external events in 
Section 4.0, Step 10 of NEI 04-10, Revision 1, in conjunction with the response 
to Item 2 above. 

 
(7) Revise the methodology document to delete the words “important to RMTS” from 

the proposed changes to NEI 06-09, Revision 0, Section 2.3.4, Item 2. 
 

(8) Revise the sentence proposed to be inserted in Item 10 under Section 2.3.4, 
“Technical Adequacy,” and in Item 1 under Section 3.3.4, "Uncertainty 
Consideration in a RMTS Program.”  Incorporate new bullets describing the 
treatment of uncertainties specific to new build plants into Section 4, Steps 14 
and 15 of NEI 04-10, Revision 1. 

 
(9) Revise the methodology document to ensure that the common-cause failures 

(CCFs) are appropriately treated in the CRM tool in NEI 06-09, Revision 0, 
Section 3.3.6, “Common Cause Failure Consideration.”  A change was made to 
the methodology document to state that adjustment of the CCF term is necessary 
when the CRM tool does not consider contribution of CCF terms that directly 
result in a system's failure for configurations where equipment is removed from 
service. 

 
(10) Incorporate certain editorial changes in the methodology document.  For 

example, change the words “should be” in the last sentence in Item 10 of NEI 06-
09, Revision 0, Section 2.3.4, “PRA Technical Adequacy,” to “shall be.” 

 
The NRC staff has reviewed the applicant’s proposed changes to the “Technical Specification 
Methodology for Risk-Managed Technical Specifications and Surveillance Frequency Control 
Program” and has found these changes to be acceptable.  This methodology supplements the 
staff approved templates for NEI Topical Reports 06-09, Revision 0, and NEI 04-10, Revision 1.  
In addition, the staff has determined that the applicant’s response is consistent with the 
guidance in SRP Chapter 19.  The NRC staff has verified that the applicant has implemented 
these changes into COLA Revision 3.  As such, RAI 6001, Question 19-16 is resolved and 
closed.   
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In addition, the staff has determined that the applicant’s response to RAI 3287, Question 19-3 
is consistent with the guidance in SRP Chapter 19.  As such, RAI 3287, Question 19-3 is 
resolved and closed.  
 
The staff further examined the response to RAI 6001, Question 19-16 and issued follow-up RAI 
6441, Question 19-20, dated May 29, 2012, requesting that the applicant revise (1) the 
methodology relative to NEI 04-10, Revision 1, Section 4.0, “Surveillance Frequency Control 
Program,” Step 10 "Initial Assessment for Seismic Events" similar to the revision to the "Initial 
Assessment for Fire Events," and (2) the methodology relative to NEI 06-09, Revision 0, to 
specifically include seismic, high wind, and external flood events in addition to the term "other 
external events" mentioned in Sections 3.3.5, “External Events Consideration,” and 4.1, “PRA 
Attributes.” 
 
In its June 21, 2012, response to RAI 6441, Question 19-20, the applicant agreed (1) to revise 
the methodology document with respect to “Initial Assessment for Seismic Events” similar to the 
revision relative to “Initial Assessment for Fire Events,” and (2) to revise the methodology 
document to explicitly include seismic, high-wind, and external flood events in addition to the 
term “other external events.”  The staff has determined that the applicant has adequately 
addressed this issue in accordance with the guidance provided in the SRP Chapter 19 and RG 
1.200 and, therefore, the staff considers RAI 6441, Question 19-20, to be resolved.  The staff 
will confirm that the proposed revision to “Technical Specification Methodology for Risk-
Managed Technical Specifications and Surveillance Frequency Control Program” is 
incorporated into the next revision of the CPNPP, Units 3 and 4, COLA.  RAI 6441, Question 
19-20 is identified as Confirmatory Item 19-1.     
 
The staff reviewed the supplemented methodologies regarding RMTS and SFCP, proposed by 
the applicant to be implemented for CPNPP, Units 3 and 4, TS, that were developed according 
to the staff approved templates for NEI Topical Reports 06-09, Revision 0, and NEI 04-10, 
Revision 1, and determined that they are acceptable.  In its response dated June 30, 2011, the 
applicant stated that these methodologies will be referenced in Sections 5.5.18, “Configuration 
Risk Management Program,” and 5.5.19, “Surveillance Frequency Control Program,” of the 
CPNPP, Units 3 and 4, TS.  In addition, the staff found that the information provided by the 
applicant to address CP COL 19.3(8) is acceptable.   
 
19.1.4.2 Quality of the PRA 
 
FSAR Section 19.1 incorporates by reference DCD Section 19.1.2, “Quality of PRA.”  In its 
response to COL Information Item 19.3(9), the applicant provided supplemental information in 
FSAR Section 19.1.2.4, “PRA Maintenance and Upgrade,” as follows: 
 

CP COL 19.3(9).  “Changes to PRA inputs and discovery of new information will 
be evaluated to determine whether a PRA maintenance or upgrade is warranted. 
Changes to the PRA impacting risk insights or key assumptions will be prioritized 
to ensure that the most significant changes are incorporated as soon as practical 
and associated documentation is updated accordingly. Other changes will be 
incorporated during the next PRA update.” 
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The staff’s review found that US-APWR DCD Section 19.1.2.3, “PRA Technical Adequacy,” was 
developed to only address the quality of US-APWR design-specific PRA in support of the US-
APWR DC.  Thus, the COL applicant should have provided the supplemental information in its 
FSAR to address plant-specific PRA technical adequacy including the justification that the PRA 
is sufficient to support the CPNPP, Units 3 and 4, COLA.  In RAI 6913, Question 19-26, the 
staff requested that the applicant revise Section 19.1.2.3, “PRA Technical Adequacy,” 
accordingly.  The staff has not completed its evaluation of the applicant’s response to RAI 6913, 
Question 19-26.  This is identified as Open Item 19-3. 
 
19.1.4.3 Special Design and Operational Features 
 
FSAR Section 19.1 incorporates by reference, US-APWR DCD Section 19.1.3, “Special 
Design/Operational Features.” 
 
19.1.4.4 Safety Insights from the Internal Events PRA for Operation at Power 
 
FSAR Section 19.1, incorporates by reference, DCD Section 19.1.4, “Safety Insights from the 
Internal Events PRA for Operations at Power,” with supplemental information in FSAR Sections 
19.1.4.1.2, “Results from the Level 1 PRA for Operations at Power,” and 19.1.4.2.2, “Results 
from the Level 1 PRA for Operations at Power,” to address the COL information items CP COL 
19.3(4) and STD COL 19.3(4), which were identified in the DCD.  The COL information items 
direct the COL applicant to develop a plant-specific PRA and the severe accident evaluation by 
updating the related DC information as necessary to account for site- and plant-specific 
information, such as site-specific parameters and design features, any design and operational 
changes to the certified design made by the COL applicant, and site-specific external hazards 
which could not be addressed during the DC phase.   
 
19.1.4.4.1 Approach Used to Develop a Plant-Specific PRA 
 
As provided in the supplemental information, a systematic process was performed by the 
applicant to determine which plant-specific design and operational changes or departures from 
the certified design must be considered in developing the CPNPP, Units 3 and 4, plant-specific 
PRA from the design-specific PRA.  This systematic process includes the following activities:   
 

• Identification of design or operational changes and departures from the certified 
design. 

 
• Determination whether an identified change or departure can be linked to specific 

PRA elements. 
 
• Linking of an identified change or departure to specific PRA elements, if 

applicable. 
 
• Use of screening criteria to determine which of the identified changes or 

departures that are linked to one or more specific PRA elements should be 
included in the plant-specific PRA model.  The following two screening criteria 
are used: 
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 Assumptions in the certified design PRA bound the related site-specific 
and plant-specific parameters or they are shown not to have a significant 
impact on PRA results and insights. 

 
 Changes and departures are not important as they do not have a 

significant impact on PRA results and insights. 
 
The staff finds that this approach consistent with the guidance provided in RG 1.206, and is, 
therefore, acceptable. 
 
The applicant identified the site-specific and plant-specific information related to the 
assumptions used in the DC PRA that has a potential effect on PRA results and insights.  The 
plant-specific design and operational changes or departures from the certified design are 
described in FSAR Table 1.8-1R, “Significant Site-Specific Interfaces with the Standard         
US-APWR Design.”  Using the systematic process described above, the applicant concluded 
that all plant-specific changes and deviations listed in FSAR Table 1.8-1R would have no 
potential impact on the PRA results and insights, except the ones related to the ESWS and the 
ultimate heat sink (UHS).  The staff finds that several site-specific or plant-specific factors, such 
as the frequency of loss of offsite power, offsite power recovery probability, the maximum 
ambient temperature used in the heating, ventilation and air conditioning design calculations, 
were not addressed by the applicant.  In RAI 3214, Question 19-4, dated August 14, 2009, the 
staff requested a systematic search for assumptions (explicit or implicit) made in the US-APWR 
DC PRA regarding site-specific or interface design features, parameters and characteristics, 
which may need to be re-evaluated for the site.  In its response to RAI 3214, Question 19-4, 
dated September 24, 2009, the applicant provided results of the systematic search showing that 
all important assumptions and values of plant-specific parameters (other than those related to 
the external events) are enveloped by assumptions made in the referenced design.   
 
In its response dated September 24, 2009, the applicant provided the justification that the offsite 
power reliability and maximum ambient temperature assumed for the DC PRA envelopes the 
site-specific conditions.  The applicant also provided the results of its review of site-specific 
interfaces and its potential impact on the DC PRA, which are reproduced in Table 19-2, “Site-
Specific Interface and Potential Impact on PRA,” below. 

 
Table 19-2 - Site-Specific Interface and Potential Impact on PRA 

(Reproduced from Applicant’s September 24, 2009 response)  
 

No. Site-Specific 
Interface 

Description of the Interface in the 
FSAR 

Potential Impact on 
PRA 

1 Circulating 
Water System 
(CWS) 

CWS is cooled by non-safety-related 
mechanical draft cooling towers. 
The makeup water and blowdown 
system is provided to supply water to 
the cooling tower to compensate for 
losses due to evaporation and wind 
drift, and control water chemistry of 
cooling tower basins. 
 

This system is not 
modeled in the PRA. 
Site-specific design 
has no impact on 
PRA. 
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No. Site-Specific 
Interface 

Description of the Interface in the 
FSAR 

Potential Impact on 
PRA 

The makeup water and blowdown 
system final configuration and design 
parameters are determined as follows, 
subject to site-specific. 
• Makeup water system configuration 

and intake structure are specified 
and water source is Lake Granbury. 

• Means for blowdown is determined 
as gravity drain into Lake Granbury. 

• A spare makeup pump is common 
to both units. 

2 Essential 
Service Water 
System (ESWS) 
and Ultimate 
Heat Sink (UHS) 

The UHS consists of four 50-percent-
capacity, mechanical draft cooling 
towers, one for each Essential Service 
Water (ESW) train, four 33-1/3-percent-
capacity basins, and four transfer 
pumps. 
 
ESW pumps are located in each basin 
with adequate submergence to assure 
the required net positive suction head. 
 
A portion of the basin water is 
discharged through the blowdown via 
the ESWS when the makeup water is 
available to maintain an acceptable 
water chemistry composition.  The 
blowdown water is discharged to Lake 
Granbury. 

This system is 
modeled in the PRA. 
 
Site-specific design 
may impact the PRA. 
 
Fault tree analysis 
was performed to 
assess the impact of 
site-specific design on 
the PRA. 

3 Electric Power Interface to transmission system is the 
low-voltage terminals of the main and 
reserve auxiliary transformers in the 
transformer yard.  
 
Main generator voltage is stepped up to 
345 kV and transmitted through 
overhead transmission tie lines to the 
345-kV plant switching station. 
 
Reserve transformer steps down 345 
kV to onsite medium-voltage bus 
voltage. 

Site-specific design 
may impact the PRA.  
Site-specific loss-of-
offsite-power 
frequency and its 
duration has been 
estimated.  It has 
been confirmed that 
the reliability of offsite 
power used in the DC 
PRA envelopes the 
site-specific condition. 

4 Potable and 
Sanitary Water 
Systems 

Potable water supply to CPNPP, Units 3 
and 4, is from the Somervell County 
Water District.  
 

This system is not 
modeled in the PRA. 
Site-specific design 
has no impact on 
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No. Site-Specific 
Interface 

Description of the Interface in the 
FSAR 

Potential Impact on 
PRA 

Sanitary/domestic wastes generated in 
the plant are transferred to the domestic 
waste treatment facility.  Treated liquid 
effluent is discharged into Squaw Creek 
Reservoir (SCR) and dewatered sludge 
is bagged for disposal. 

PRA. 

5 Communications 
Systems  
 

Onsite and offsite communications, and 
general alarm for emergency 
evacuation of the site, are 
accomplished by a multi-tiered 
communications and notification 
system.  

This system is not 
modeled in the PRA. 
Site-specific design 
has no impact on 
PRA. 

6 Administrative, 
Emergency 
Response and 
Training 
Facilities 

Operations, administration, training, and 
emergency preparedness functions are 
conducted in dedicated spaces around 
the plant site. 

This system is not 
modeled in the PRA.  
Site-specific design 
has no impact on 
PRA. 

7 Security 
Systems 
 
 

Security systems and procedures are 
discussed separately in the CPNPP 
Physical Security Plan and Safeguards 
Contingency Plan, and Security 
Training and Qualification Plan.  

This system is not 
modeled in the PRA. 
Site-specific design 
has no impact on 
PRA. 

8 General Site 
Improvements 
 

A site arrangement plan is provided in 
FSAR Figure 1.2-1 R, which shows site-
specific features and improvements, as 
well as the standard US-APWR 
buildings and features.  

The site-specific 
design has no impact 
on the internal events 
PRA. 

9 Fire Protection  
 

Site-specific fire protection systems are 
provided throughout the plant. 
 
Each of the ESWS lines in the reactor 
building and in the ESWS pump house 
is tapped to supply water to the fire 
protection system. 

Fire protection system 
is modeled in the 
PRA. 
 
The fire protection 
system design does 
not impact the PRA 
assumptions in the 
DCD. 
 
Site-specific design 
has no impact on 
PRA. 

10 Effluent 
Monitoring and 
Sampling 

The Offsite Dose Calculation Manual is 
implemented as part of the operational 
program. 

This site-specific 
feature has no impact 
on PRA. 

11 Compressed  
Gases  
 

Bulk and bottled nitrogen (N2) are 
provided to equipment that requires N2.  
Bulk hydrogen (H2) is supplied to 

Compressed nitrogen 
is required for 
pressurization of the 
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No. Site-Specific 
Interface 

Description of the Interface in the 
FSAR 

Potential Impact on 
PRA 

equipment that requires H2. 
 
Carbon dioxide gas cylinders supply 
gas to equipment that requires carbon 
dioxide. Miscellaneous gases are 
delivered to gas analyzers that require 
the gases.  
 
 

Component Cooling 
Water System 
(CCWS) when 
performing alternate 
containment cooling.  
 
The site-specific 
design satisfies the 
function credited in the 
PRA. 
 
 
This site-specific 
design has no impact 
on PRA assumptions. 

         
Since the applicant has conducted a systematic search to identify the potential impact on the 
PRA and clearly documented the results, the staff concluded that the response to RAI 3214, 
Question 19-4, is acceptable.  Accordingly, RAI 3214, Question 19-4, is resolved and closed.   
Since RAI 3214, Question 19-4 has been resolved and the applicant has updated the plant-
specific PRA and the severe accident evaluation by accounting for the site and plant specific 
information, the staff finds that the applicant has adequately addressed CP COL 19.3(4) and 
STD COL 19.3(4). 
 
19.1.4.4.2 PRA Results and Insights Associated with Design and Operational Changes 
 
In Sections 19.1.4.1.2 and 19.1.4.2.2 of the CPNPP, Units 3 and 4, FSAR, the applicant 
provided additional Level 1 and 2 PRA results and insights from the internal events analysis 
associated with plant-specific design or operational changes.  In Section 19.1.5.2.2, “Results 
from the Internal Fires Risk Evaluation,” of the FSAR, additional information is provided to 
incorporate PRA results and insights from the internal fire analysis associated with plant-specific 
design or operational changes.  In Section 19.1.5.3.2, “Results from the Internal Flooding Risk 
Evaluation,“ of the FSAR, additional information is provided to incorporate PRA results and 
insights from the internal flooding analysis associated with plant-specific design or operational 
changes.  In Section 19.1.6.2, “Results from the Low-Power and Shutdown Operations PRA,” of 
the FSAR, additional information is provided to incorporate PRA results and insights from the 
low-power and shutdown PRA associated with the plant-specific design or operational changes. 
 
In using the systematic process described previously, Section C.I.19 of RG 1.206 provides 
additional guidance as follows: 
 
• In the revised risk insights, the applicant should 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 occurred (e.g., due to design 
changes, changes in PRA assumptions, or changes to PRA methodology). 

 



 
 
 
                   Comanche Peak Nuclear Power Plant Units 3 & 4  
                     Combined License Safety Evaluation 

 
 

 
 
 

 

 
19-21  

• 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. 

 
The staff finds that among the identified plant-specific design and operational changes, FSAR 
Chapter 19 only includes those that relate to the ESWS and UHS.  The CPNPP, Units 3 and 4, 
designs use cooling towers (CTWs) as an UHS for the ESWS.  The fluid system is similar to the 
standard US-APWR design except that the ESW pump is air cooled.  The staff finds that the 
discharged cooling water from the ESWS heat exchangers is designed to spray into the CTW 
basin, while the standard US-APWR design simply indicates that the UHS is an assured source 
of water without specifying the type of source, cooling, or discharge.  In RAI 3214, Question 19-
6, and in its follow-up RAI 4638, Question 19-12, the staff requested additional information to 
clarify several design features of the plant-specific ESWS, including the associated UHS, and its 
modeling in the PRA.  In its September 24, 2009, and June 24, 2010, responses to these RAI 
questions, the applicant provided a detailed description of plant-specific design features 
regarding ESWS and the associated changes to the list of “key insights and assumptions” 
documented in Table 19.1-119, “Key Insights and Assumptions,” of the US-APWR DCD. 
 
The site-specific ESWS and UHS used at CPNPP, Units 3 and 4, introduce many changes in 
the risk insights and assumptions identified in the DCD.  Although the numerical impact of these 
changes on the estimated CDF is small, there are important changes in the risk insights and 
assumptions as a result of the site-specific ESWS/UHS change.  In RAI 3214, Question 19-5, 
and in its follow-up RAI 4638, Question 19-11, the staff stated that the COL FSAR should be 
revised to include the changes to all impacted areas of the DCD incorporated by reference.  The 
staff requested the applicant to perform a systematic search to identify and update all sections 
of the DCD incorporated by reference that are impacted by the plant-specific ESWS/UHS.  In its 
responses to these RAIs on September 24, 2009, and June 24, 2010, the applicant provided a 
number of site- and plant-specific changes and new items to the list of “key insights and 
assumptions” documented in US-APWR DCD Table 19.1-119.  Subsequently, a new Table 
19.1-119R, “Key Insights and Assumptions,” has been developed and included in Revision 3 of 
the COL FSAR, which is specific to CPNPP, Units 3 and 4.  
 
The staff finds that the applicant included Table 19.1-204, “Important Basic Event Related to the 
Site-Specific Design,” in the FSAR to provide the important basic events identified from the 
PRA.  In RAI 6045, Question 19-18, Item 2, the staff requested the applicant to revise the 
FSAR to clearly indicate the important basic events listed in the DCD that are not part of the 
site-specific design. 
 
In its December 8, 2011, response to RAI 6045, Question 19-18, the applicant stated that since 
the numerical changes to the importance values of the standard design SSCs are negligible, the 
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US-APWR DCD Tables 19.1-30, “Basic Events (Hardware Failure, Human Error) FV 
Importance,” through 19.1-37, “Hardware Single Failure RAW” that provide a list of important 
events are IBR.  FSAR Subsection 19.1.4.1.2 has been revised to clarify that the only changes 
to basic event importance are those related to the site-specific design.  The staff has 
determined that the applicant’s response to RAI 6045, Question 19-18, is consistent with the 
guidance in SRP Chapter 19.  As such, RAI 6045, Question 19-18, is resolved and closed.  
 
19.1.4.5 Safety Insights from the External Events PRA for Operation at Power 
 
19.1.4.5.1 External Hazards Risk Evaluation 
 
The COL FSAR incorporates US-APWR DCD, Section 19.1.5, “Safety Insights from the External 
Events PRA for Operations at Power,” by reference with the following supplemental information 
CP COL 19.3(4), which replaces the second and third paragraphs in US-APWR DCD 
Subsection 19.1.5, “Safety Insights from the External Events PRA for Operations at Power.” 
 

CP COL 19.3(4) “The last three events listed above receive detailed evaluation in 
the following subsections. The first four events are subject to the screening 
criteria consistent with the guidance of ASME/ANS RA-Sa-2009, taking into 
consideration the features of advanced light water reactors. 

 
The assessment of the other external events is provided below: 

 
The screenings for other external events are performed using the following steps 
taking into consideration the features of advanced light water reactors.  At first, 
qualitative screenings are performed using the analysis reported in Chapter 2 in 
accordance with the guidelines of ASME/ANS RA-Sa-2009, Section 6-2 of the 
standard defined the initial preliminary screening criteria as supporting technical 
requirement EXT-B1.  The five qualitative screening criteria are: 
 
1.  Lower damage potential than a design basis event. 
2.  Lower event frequency of occurrence than another event. 
3.  Cannot occur close enough to the plant to have an affect. 
4.  Included in the definition of another event. 
5.  Sufficient time to eliminate the source of threat or to provide an adequate 

response. 
 

Following the qualitative screenings, quantitative screenings are performed.  The 
supporting technical requirement EXT-B2 of ASME/ANS RA-Sa-2009 states that 
the criteria provided in the 1975 Standard Review Plan can be used as an 
acceptable basis for the screening criteria of external events.  The criteria are: 

 
i. the contribution to core damage frequency (CDF) is less than 10-6/year, 

or 
ii. the design-basis event at annual frequencies of occurrence is between 

10-7 and 10-6. 
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For Comanche Peak Units 3 and 4, a value of 10-7 for the annual frequency of 
occurrence is used as a more conservative quantitative screening criterion. If an 
event frequency is greater than 10-7/year, perform bounding analysis or PRA to 
confirm that the risk is sufficient lower for advanced light water reactors such as 
less than 1% of total CDF. The remaining external events which do not meet the 
above screening criteria are assessed using a bounding analysis.  The qualitative 
and quantitative screenings are performed using the analysis reported in the 
FSAR Sections 2.2, 2.3 and 2.4, and Section 3.5.  The summary of the 
screenings is described in Table 19.1-205. Only tornado events are not screened 
because the probability of expected maximum tornado wind speed on the site is 
close to 10-7/year.” 

 
The staff finds that the supplemental information for CP COL 19.3(4) in FSAR Section 19.1.5, 
“Safety Insights from the External Events PRA for Operations at Power,” was provided to 
address site-specific external hazards, other than seismic events.  These hazards were 
evaluated using guidance and associated screening criteria included in ASME/ANS RA-Sa-
2009, Part 6 “Requirements for Screening and Conservative Analysis of Other External Hazards 
at Power” and taking into consideration the features of advanced light water reactors.  The 
approach that was followed by the applicant to screen out external hazards from the analysis 
consists of a quantitative screening and a qualitative screening, with consideration of the lower 
plant risk of new reactor designs as compared to operating reactors.  
 
The applicant performed a qualitative screening for all the external hazards or events identified 
in Chapter 2 “Site Characteristics,” of the CPNPP, Units 3 and 4, FSAR using the following 
approach.  First, a preliminary screening was performed using the five preliminary screening 
criteria of ASME/ANS RA-Sa-2009, as endorsed by RG 1.200.  Secondly, the list of preliminarily 
screened out events is examined to ensure that no screened out event is a significant 
contributor to the total CDF.  If the CDF associated with an external event is found to be 
significant to the plant total CDF, then this event cannot be screened out on the basis of the five 
ASME/ANS screening criteria.        
 
On this topic, RG 1.200 states in Section 1.2.5 “Screening and Conservative Analysis of Other 
External Hazards Technical Elements”: 

 
“Screening methods can often be employed to show that the contribution of many 
external events to CDF and/or LERF/LRF is insignificant. The fundamental 
criteria that have been recognized for screening-out events are the following: an 
event can be screened out either (1) if it meets the criteria in the NRC’s 1975 
Standard Review Plan (SRP) or a later revision; or (2) if it can be shown using a 
demonstrably conservative analysis that the mean value of the design-basis 
hazard used in the plant design is less than 1E-5 per year and that the 
conditional core damage probability is less than 1E-1, given the occurrence of 
the design-basis-hazard event; or (3) if it can be shown using a demonstrably 
conservative analysis that the CDF is less than 1E-6 per year. It is recognized 
that for those new reactor designs with substantially lower risk profiles (e.g., 
internal events CDF below 1E-6 per year), the quantitative screening value 
should be adjusted according to the relative baseline risk value.” 
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For CPNPP, Units 3 and 4, an event is screened out if it can be shown that its frequency is less 
than 1E-7 per year.  The staff finds that, the criteria used in the FSAR for the quantitative 
screening are more conservative than the criteria recommended in ASME/ANS RA-Sa-2009 for 
quantitative screening of external events.  If an event frequency is higher than 1E-7 per year, it 
can only be screened out if a bounding analysis shows that its contribution to the total CDF is 
insignificant (i.e., 1 percent or less).   
   
The staff finds that the approach used by the applicant to screen out external events from the 
analysis is consistent with ASME/ANS PRA Standard guidance which is endorsed by RG 1.200 
and, therefore is acceptable. 
 
A summary of the screenings is provided in FSAR Table 19.1-205, “Comanche Peak, Units 3 
and 4 External Events Screening and Site Applicability,” reproduced below in Table 19-3 of this 
safety evaluation.  The only external event that was not screened out from the screening 
analysis is tornado, given that the frequency of expected tornado wind speed at the site is 
higher than 1E-7 per year.  A bounding risk assessment of high winds and tornado strikes at the 
site was performed and documented in FSAR Section 19.1.5, “Safety Insights from the External 
Events PRA for Operations at Power.”  The staff’s evaluations of tornado and high-wind hazards 
are provided in Sections 19.1.4.5.2, “Tornados,” and 19.1.4.5.3, “High Winds Other Than 
Tornados,” of this safety evaluation, respectively. 
 
The staff reviewed FSAR Table 19.1-205 and compared the listed external hazards identified in 
this table against Appendix 6-1 “List of External Hazards Requiring Consideration” of the 
ASME/ANS RA-Sa-2009 PRA Standard.  The staff finds that the applicant has fully addressed 
all external hazards with an exception of biological events.  After further review of the FSAR, the 
staff finds that the UHS does not rely on cooling water canals or reservoirs and is not dependent 
on a stream, river, estuary, lake, or ocean.  Thus, CPNPP, Units 3 and 4, would not be subject 
to biological events such as fish, or debris ingestion.  The staff finds that the COL applicant has 
properly identified all external events applicable to their site. 
 
The staff reviewed the COL applicant’s rationale for screening out the external events provided 
in FSAR Table 19.1-205 “Comanche Peak, 3&4 External Events Screening and Site 
Applicability.”  The staff finds that the COL applicant has either qualitatively or quantitatively 
assessed the risks posted by these events.   
 
By letter dated November 15, 2012, the applicant provided its plans to revise its original 
requests for additional information responses that had been changed as a result of the recent 
site specific seismic and hydrology design changes, which it submitted on September 12, 2012.  
The applicant the RAI responses that will be revised and provided dates for submitting these 
revised responses.  As such, the staff's acceptance of these Chapter 19 external hazards will be 
contingent, in part, on the completion of the review of FSAR Chapter 2, “Site Characteristics” 
and Chapter 3, “Design of Structures, Systems, Components, and Equipment.”  Since the staff’s 
review of COL FSAR Chapters 2 and 3 is ongoing, the staff is unable to finalize its conclusion 
regarding acceptability of external hazards assessment.  As such, this is identified as Open 
Item 19-4. 
  
 

Table 19-3 – CPNPP, Units 3 and 4, External Events Screening and Site Applicability 
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Event Screen

ing 
Criteria 

Site 
Applic
able 

CPNPP 
FSAR 

Section 

Description/Basis 

Explosion 3 No 2.2.3.1.1.1 Transportation Routes - The nearest 
commercial traffic is FM56, which passes 
approximately 1.4 mile west-southwest of the 
nearest safety-related structure of CPNPP, 
Units 3 and 4.  An evaluation performed for 
materials with a trinitrotoluene (TNT) 
equivalency of 224 percent and using the 
maximum cargo for two trucks determined the 
safe distance to be 0.52 mi.  Also there are no 
navigable waterways used for commercial 
shipping within five mile and there are no main 
railroad lines within five mile of the site. 

3 Yes 2.2.3.1.1.2 Nearby Industrial Facilities - The facilities 
located within five mile along with any potential 
hazardous material stored at those locations 
are: 

• IESI Somervell County Transfer Station 
• Wolf Hollow 1 
• Glen Rose Medical Center 
• Glen Rose WWTP 
• Texas Department of Transportation 

Maintenance Station 
• Cleburne Propane.  

The evaluations for these facilities are provided 
in Subsection 2.2.2. 

6 Yes 2.2.3.1.1.3 On-site Explosion Hazards - Gas explosions 
from on-site sources outside containment at 
CPNPP, Units 3 and 4, are not credible 
sources of missile generation per DCD Section 
3.5.1.1.3.  The frequency of this event is 
calculated to be <1E-7/yr.  The chemicals used 
for the Makeup Water Treatment System are 
not flammable or explosive. 

3 No 2.2.3.1.1.4 Gas Wells – The potential wellhead fires in the 
Barnett Shale formation do not have sufficient 
flow rates to warrant the use of explosives to 
extinguish them.  

Flammable 
Vapor 
Clouds 

3 No  2.2.3.1.2.1 Transportation Routes - The evaluations using 
ALOHA code determined that there is a 
negligible overpressure at the site resulting 
from ignition of a vapor cloud, and the 
concentrations remain below the lower 
explosive limit at CPNPP, Units 3 and 4. 
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Event Screen
ing 

Criteria 

Site 
Applic
able 

CPNPP 
FSAR 

Section 

Description/Basis 

3 No 2.2.3.1.2.2 Industrial Facilities – For all possible sources 
that may release propane into the environment 
from Cleburne Propane (four tanks and three 
trucks), the largest volume of propane is 
housed in an 18,000-gal tank.  The evaluation 
determined that there is a negligible 
overpressure in the area of CPNPP, Units 3 
and 4, resulting from a delayed ignition of a 
vapor cloud, and the concentrations at the site 
are negligible. 

3 No 2.2.3.1.2.3 Pipeline - Table 2.2-213 provides detailed 
information on the pipelines that were 
evaluated.  These pipelines bound the potential 
effects to CPNPP, Units 3 and 4.  For the 
Sunoco crude oil pipeline, both large breaks 
and small breaks were analyzed.  The Sunoco 
crude oil pipeline does not represent an 
explosion or flammable vapor cloud hazard at 
CPNPP, Units 3 and 4. 

3 No 2.2.3.1.2.4 Gas Wells - The closest functioning natural gas 
well, owned and operated by XTO Energy Inc., 
is 1.2 mi from the center point of CPNPP, Units 
3 and 4.  The analysis shows that, the area of 
flammability is less than 0.1 mile downwind 
from a gas well release.  The analysis also 
shows the overpressure from a gas explosion 
does not exceed 1 psig at a distance less than 
0.1 mile from the cloud.  It was concluded that 
the delayed ignition of vapor clouds from 
nearby transportation routes, pipelines, and 
facilities does not pose a hazard to CPNPP, 
Units 3 and 4. 
 

Toxic 
Chemicals 

1 No 2.2.3.1.3 
6.4.4.2 

For releases of hazardous chemicals from 
stationary sources or from frequently shipped 
mobile sources in quantities that do not meet 
the screening criteria, detailed analyses for 
main control room habitability are discussed in 
Section 6.4. 
 
Instrumentation to detect and alarm a 
hazardous chemical release in the vicinity of 
CPNPP, Units 3 and 4, and to automatically 
isolate the control room envelope (CRE) from 
such releases is not required based on 
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Event Screen
ing 

Criteria 

Site 
Applic
able 

CPNPP 
FSAR 

Section 

Description/Basis 

analyses described in Subsection 6.4.4.2. 
 
The main control room is habitable for toxic 
chemicals from mobile or stationary sources 
because no hazardous chemical concentration 
in the main control room exceeds the 
immediately dangerous to life and health 
(IDLH) criteria of RG 1.78, “Evaluating the 
Habitability of a Nuclear Power Plant Control 
Room During a Postulated Hazardous 
Chemical Release.” 

Fires 1 and 3 No 2.2.3.1.4 The nuclear island is situated sufficiently clear 
of trees and brush.  The distance exceeds the 
minimum fuel modification area requirements of 
30 ft. per National Fire Protection Association 
(NFPA)-1144.  NFPA 1144 minimum setback 
distance in the Owner-Controlled Area (OCA) 
will be procedurally maintained.  Based on the 
site configuration, the Protected Area distance 
from the perimeter fence to the power block, 
the security isolation zone of 20 feet, and the 
minimum setback distance in accordance with 
the guidance in NFPA 1144 of 30 feet, a 
wildfire in the vicinity of the site would not 
continue to propagate onto the Protected Area.  
Furthermore, this combined distance will 
ensure that the power block will not experience 
temperatures from a wildfire that would affect 
the CDF established in the PRA. 
 
Fire and smoke from accidents at nearby 
homes, industrial facilities, transportation 
routes, or from area forest or brush fires, would 
not jeopardize the safe operation of the plant 
due to the distance of potential fires from the 
plant. 
 
On-site fuel storage facilities are designed in 
accordance with applicable fire codes, and 
plant safety is not jeopardized by fires or 
smoke in these areas. A detailed description of 
the plant fire protection system is presented in 
DCD Subsection 9.5.1, “Fire Protection 
Program.” 
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Event Screen
ing 

Criteria 

Site 
Applic
able 

CPNPP 
FSAR 

Section 

Description/Basis 

Plant structures containing safety-related 
equipment are constructed of non-combustible 
materials such as steel reinforced concrete with 
fire resistant roof designs to meet the 
International Building Code. 

Collision 
with Intake 
Structure 

1 No 2.2.3.1.5 
2.4.8 

The ESWS and the CWS draw water from the 
intake structure on Lake Granbury.  The ESWS 
is supplied with water from the UHS and 
returns water to the UHS.  The UHS is 
designed to assure sufficient cooling water 
inventory to mitigate the consequences of a 
design basis accident for a minimum of 30 days 
without makeup.  The collision with the intake 
structure is of equal or lesser damage potential 
than the events for which the plant has been 
designed, bounded by the impact from loss-of-
cooling-water reservoirs. 

Liquid 
Spills 

1 and 3 No 2.2.3.1.6 The accidental release of petroleum products 
into Lake Granbury, the most likely material 
released, would not affect operation of the 
plant.  The normal water level in Lake Granbury 
is El. 693.00 ft, with the pump intake screen at 
656.00 ft.  Liquids with a specific gravity less 
than unity, such as petroleum products, would 
float on the surface of the lake and are not 
likely to be drawn into the makeup water 
system.  Liquids with a specific gravity greater 
than unity would disperse and be diluted before 
reaching the pump intake. 

Aircraft 
Hazards 

6 No 3.5.1.6 The probability of aircraft-related hazards for 
CPNPP, Units 3 and 4, was estimated to be 
less than 1E-7/yr.  There are no commercial 
airports within 5 miles of the CPNPP site.  Only 
one military training route, Victor air route VR-
158, passes within 10 miles of the CPNPP site. 

Site 
Proximity 
Missile 

3 No 3.5.1.5 Externally initiated missiles considered for 
design are based on tornado missiles as 
described in DCD Subsection 3.5.1.4, “Missiles 
Generated by Tornados and Extreme Winds.”  
As described in FSAR Section 2.2, “Nearby 
Industrial, Transportation, and Military 
Facilities,” no potential site-proximity missile 
hazards are identified except aircraft, which are 
evaluated in FSAR Subsection 3.5.1.6, “Aircraft 
Hazards.” 
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Event Screen
ing 

Criteria 

Site 
Applic
able 

CPNPP 
FSAR 

Section 

Description/Basis 

Turbine 
Missile 

6 No 3.5.1.3.1 
3.5.1.3.2 

The CPNPP site plan shows the location of 
CPNPP, Units 3 and 4, which are located such 
that no postulated, low-trajectory, turbine 
missiles from CPNPP, Units 1 and 2, can affect 
CPNPP, Units 3 and 4. 
 
The probability of turbine missile accidents for 
CPNPP, Units 3 and 4, is less than 1E-7/yr is 
analyzed in FSAR Subsection 3.5.1.3.2, 
“Evaluation.” 

Hurricanes 1 No 2.3.1.2.2 The number of tropical storms passing within 
50 statute mi of the CPNPP site are listed in 
FSAR Table 2.3-208, “Tropical Storms within 
50 Mi of CPNPP” and shown in FSAR Figure 
2.3-213, “Mixing Height CPNPP Vicinity.” 
 
The data, obtained from the National 
Oceanographic and Atmospheric 
Administration Coastal Services Center, shows 
that only one hurricane, in 1900, passed within 
50 mi of the site during the period 1851 - 2006.  
After a hurricane or tropical storm makes 
landfall, it usually begins to break apart, 
although remnants of the storm can continue 
moving inland. 
 
These remnants have been known to bring 
heavy precipitation, high winds, and tornadoes 
to locations near the CPNPP Site.  As stated in 
FSAR Subsection 2.3.1.2.2, “Hurricanes,” 39 
tropical storms or hurricanes have struck the 
Texas coast between 1899 through 2006.  For 
major hurricanes (Category 4 or higher), the 
return period is 12.5 yrs (annual frequency of 
8E-2/yr).  The minimum wind speed for a 
Category 4 hurricane on the Saffir/Simpson 
scale is 131 miles per hour (mph).  FSAR 
Figure 2.3-212, “Hail Storm Events,” gives the 
number of hurricanes as a function of wind 
speed.  These results were based on the entire 
U.S. coast not only the Gulf coast.  As 
expected, the hurricane frequency of 
occurrence decreases as wind speed 
increases.  For a wind speed of 125 knots (144 
mph) the return period is given as 10 yrs. 
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Event Screen
ing 

Criteria 

Site 
Applic
able 

CPNPP 
FSAR 

Section 

Description/Basis 

 
As stated above, only one hurricane, in 1900, 
passed within 50 mi of the site during the 
period 1851 - 2006.  This yields a frequency of 
1/156 yr = 6.4E-3/yr of a hurricane striking the 
CPNPP site.  The probability of a major 
hurricane striking the Texas coast is small (8E-
2/yr) and the probability of a major hurricane 
passing within 50 miles of the CPNPP site is 
also small (6.4E-3/yr).  Even if a major 
hurricane is assumed to strike the CPNPP site, 
the maximum wind speed would be 61 mph 
based on the maximum possible hurricane 
landfall wind speed.  Therefore, hurricane 
winds can be screened out as not risk 
significant because the frequency of hurricanes 
reaching the CPNPP site with a wind speed 
above 90 mph is exceedingly small and thus 
bounded by the potential damage from the 
Tornado Missiles spectrum that the US-APWR 
is designed to withstand. 

Tornadoes Not 
screen
ed 

Yes 2.3.1.2.3 Bounding analysis is provided in FSAR Section 
19.1.5. 

Thunder-
storm 

1 and 4 No 2.3.1.2.4 Thunderstorms, from which damaging local 
weather can develop (tornadoes, hail, high 
winds, and flooding), occur about 16 days each 
year based on data from the counties 
surrounding the site.  The maximum frequency 
of thunderstorms and high wind events occurs 
from April to June, while the months from 
November through February have few 
thunderstorms.  The distributions of 
thunderstorms and high wind events by county 
are displayed in Table 2.3-211, “Thunderstorms 
and High Wind Event.”  Impacts and design 
criteria from thunderstorms at CPNPP are 
bounded by and included in the tornado design 
criteria. 

Lightning 1 and 4 No 2.3.1.2.5 The annual mean number of thunderstorm 
days in the site area is conservatively 
estimated to be 48 based on interpolation from 
the Isokeraunic Map.  Therefore it is estimated 
that the annual lightning stroke density in the 
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Event Screen
ing 

Criteria 

Site 
Applic
able 

CPNPP 
FSAR 

Section 

Description/Basis 

CPNPP site area is 25 strikes/sq-mi/yr.  Recent 
studies based on data from the National 
Lightning Detection Network indicate that the 
above strike densities are upper bounds for the 
CPNPP site.  Impacts from lightning and design 
criteria for lightning at CPNPP are bounded by 
and included in the definition for hurricanes and 
tornado design criteria. 

Hail 1 and 4 No 2.3.1.2.6 Almost all localities in Texas occasionally 
experience damage from hail.  While the most 
commonly reported hailstones are 1/2 to 3/4 
inch in diameter, hailstones 3 to 3-1/2 inch in 
diameter are reported in Texas several times a 
year.  Fortunately, recurrence of damaging hail 
at a specific location is very infrequent.  The 
total number of large-hail occurrences (3/4 in 
diameter or larger) for the five-county area 
around the CPNPP site is given in FSAR Table 
2.3-212, “Hail Storm Events.” 
 
The impact from hail is bounded by the tornado 
missile spectrum design criteria for CPNPP and 
is included in the definition for hurricanes. 

Air 
Pollution 
Potential 

1 No 2.3.1.2.7 
6.4.4.2 

The main control room is designed according to 
the habitability criteria defined in RG 1.78.  The 
air stagnation trend for this general area is 
negative (Figure 2.3-246, “Percentage 
Frequency of Wind Direction and Speed 
(MPH)”) over the 50-yr period of record. 

Precipita-
tion 

1 No 2.3.1.2.8 
2.3.2.1.5 
3.8.4.3.4.2 

Probable Maximum Precipitation (PMP), for a 
given area and duration is the depth which can 
be reached but not exceeded under known 
meteorological conditions.  For the site area, 
using a 100-yr return period, the PMP for 6, 12, 
24, and 48 hours is 6.9, 8.3, 9.5, and 11.0 in, 
respectively (FSAR Table 2.3-217). 
 
FSAR Table 2.3-202 shows that the greatest 
snow depth over the 30-yr record is 8 in.  The 
100-yr recurrence snow depth is 11.2 in. using 
a factor of 1.4 to convert from a 30-yr 
recurrence interval to 100-yr interval. 
 
The water equivalent of the 100-yr return 
snowpack would be 11.2 in. snowpack x 0.2 in. 
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Event Screen
ing 

Criteria 

Site 
Applic
able 

CPNPP 
FSAR 

Section 

Description/Basis 

water equivalent/inch snowpack = 2.24 in. of 
water. 
 
The 100-yr return period snow and ice pack 
are: snow load =11.7 Ib/ft2 and ice load =26.1 
Ib/ft2. 
 
US-APWR Seismic Category I building roofs 
are designed as a drainage system capable of 
handling the probable maximum winter 
precipitation (PMWP). 
 
Thus, the US-APWR design criteria bound the 
static and dynamic loadings. 

Dust 
Storms 

1 No 2.3.1.2.9 While blowing dust or sand may reduce 
visibility to less than five mi over an area of 
thousands of sq-mi, dust storms that reduce 
visibility to one mi or less are quite localized 
and depend on soil type, soil condition, and 
vegetation in the immediate area.  The National 
Climatic Data Center Storm Event database did 
not report any dust storms in Somervell County 
between January 1, 1950 and August 31, 2007.  
Furthermore, atmospheric particulate resulting 
from dust storms will have a minimal effect in 
comparison to missiles considered in the 
tornado missile spectrum for the US-APWR. 

Ultimate 
Heat Sink 

1 No 2.3.1.2.10 
2.3.2.1.3 

The performance of the UHS is discussed in 
Subsection 9.2.5.  
 
The wet bulb design temperature for the 
ultimate heat sink was selected to be 80°F 
(26.7°C) based on 30 yrs (1977 - 2006) of data. 
 
The worst 30-day period was selected from the 
above climatological data between June 1, 
1998, and June 30, 1998, with an average wet-
bulb temperature of 78.0°F (25.6°C).  A 2°F  
(-16.7°C) margin was added to the maximum 
average wet-bulb temperature for 
conservatism.  Thus, there are no significant 
impacts to the UHS. 

Extreme 
Winds 

1 and 4 No 2.3.1.2.11 
3.3.1.1 

The estimated extreme wind for 100-year 
return period is 76 mph.  The design wind has 
a basic speed of 155 mph, corresponding to a 
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Event Screen
ing 

Criteria 

Site 
Applic
able 

CPNPP 
FSAR 

Section 

Description/Basis 

3-second gust at 33 ft above ground for 
exposure Category C (open terrain).  For all 
Seismic Category I and II SSCs, the basic wind 
speed is multiplied by an importance factor of 
1.15, correlating to essential facilities in 
hurricane-prone regions as defined in American 
Society of Civil Engineers/Structural 
Engineering Institute 7-05 Tables 1-1 and 6-1. 
Site-specific SSCs are designed using the site-
specific basic wind speed of 90 mph, or higher. 
 
Also all Seismic Category I and II SSCs 
including fire suppression systems are 
designed for the wind load and are not 
damaged by the extreme winds.  Although only 
loss of offsite power is the hazardous potential 
by extreme winds, it is considered as the loss-
of-offsite-power (LOOP) event for internal-
event PRA, as weather-related LOOP. 
 
Thus, extreme winds are insignificant potential 
hazards bounded by the impact and design 
criteria for tornadoes. 

Surface 
Winds 

1 No 2.3.2.1.2 Annually, the prevailing surface winds in the 
region are from the south to southeast while 
the average wind speed is about 10 mph.  
Surface winds would not severely affect the 
plant because of the insignificant potential 
hazards in comparison to dynamic loads 
resulting from tornadoes. 

Floods 1 and 6 No 2.4.2 
2.4.10 
3.4 

The maximum flood level at CPNPP, Units 3 
and 4, is elevation 793.66 ft mean sea level 
(msl).  This flood level would result from a PMP 
event on the Squaw Creek watershed.  
Coincident wind waves would create maximum 
waves of 16.98 ft (trough to crest), resulting in 
a maximum flood elevation of 810.64 ft msl.  
CPNPP, Units 3 and 4, safety-related plant 
elevation is 822 ft msl, providing more than    
11 ft of freeboard under the worst potential 
flood conditions. 
 
The frequency of a PMP of 25 inches over a 
10-sq-mi area is estimated to be 1.4E-7/yr.  
This is a conservative estimate for CPNPP 
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Event Screen
ing 

Criteria 

Site 
Applic
able 

CPNPP 
FSAR 

Section 

Description/Basis 

Units 3 and 4, because additional periods of 
significant rainfall must also occur in close 
temporal proximity to the 25-inch 6-hour rainfall 
event.  Given the calculated probable 
maximum flood (PMF) not being projected to 
reach the safety-related elevation of the plant, 
and given the estimated PMP and PMF 
frequency of 1.4E-7/yr, the frequency of a 
flooding event that would reach the safety-
related elevation of the plant is projected to be 
well below 1E-7/yr.  Note that the safety-related 
systems will be available during the PMF; thus 
the Conditional Core Damage Probability 
(CCDP), given the maximum PMF, is <.01.  
Therefore, the conditional CDF for PMF is well 
below the screening criteria of 1E-7. 

Probable 
Maximum 
Flood 

1 and 6 No 2.4.3 
2.4.10 
3.4 

The PMF for the Squaw Creek watershed and 
routed through the SCR was estimated to be 
793.66 ft msl.  The CPNPP, Units 3 and 4, 
safety-related facilities are located at elevation 
822 ft msl.  Therefore, PMFs on rivers and 
streams do not present any potential hazards 
for CPNPP, Units 3 and 4, safety-related 
facilities. 
 
The PMF and maximum coincident wind wave 
activity result in a flood elevation of 810.64 ft 
msl.  Thus, the PMF would not affect the plant 
because of the insignificance of the potential 
hazards and because the frequency of the PMF 
is less than 1E-7/yr. 

Dam 
Failures 

1 and 3  No 2.4.4 
2.4.8 

Qualitative analysis was performed, 
considering both existing and future conditions, 
based on comparison of distance from the 
confluence of the Paluxy River with the Brazos 
River, reservoir storage, dam height, and 
drainage area.  The qualitative analysis 
resulted in two potential scenarios that were 
evaluated further by quantitative analysis.  The 
quantitative analysis results in the critical dam 
failure event of the assumed domino-type 
failure of Fort Phantom Hill Dam, the proposed 
Cedar Ridge Reservoir, Morris Sheppard Dam, 
and De Cordova Bend Dam.  In addition, Lake 
Stamford Dam is assumed to fail simultaneous 
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Event Screen
ing 

Criteria 

Site 
Applic
able 

CPNPP 
FSAR 

Section 

Description/Basis 

with the Cedar Ridge Reservoir Dam.  Dam 
failures are assumed coincident with the PMF.  
The resulting water surface elevation at the 
confluence of the Paluxy River and the Brazos 
River is 760.02 ft.  CPNPP, Units 3 and 4, 
safety-related facilities are located at elevation 
822 ft.  There are no safety-related structures 
that would be affected by flooding due to dam 
failures. 

Surge and 
Seiche 
Flooding 

3 No 2.4.5 CPNPP, Units 3 and 4, are located 
approximately 275 mi inland from the Gulf of 
Mexico.  CPNPP, Units 3 and 4, safety-related 
facilities are located at elevation 822 ft msl.  A 
surge due to a probable maximum hurricane 
(PMH) event would not cause flooding at the 
site. 
 
SCR does not connect directly with any of the 
water bodies considered for such 
meteorological events associated with surge 
and seiche flooding. 
 
Because of the inland location and elevation 
characteristics, CPNPP, Units 3 and 4, safety-
related facilities are not at risk from surge and 
seiche flooding. 

Tsunami 3 No 2.4.6 CPNPP, Units 3 and 4, are located 
approximately 275 mi inland from the Gulf 
Coast.  Because of their inland location and 
elevation, CPNPP, Units 3 and 4, safety related 
facilities would not be at risk from tsunami 
flooding. 

Ice Effects 3 No 2.4.7 The U.S. Army Corps of Engineers (USACE) 
ice jam database reports that the Brazos River 
was obstructed by rough ice at Rainbow near 
Glen Rose, Texas, on January 22-23, 1940 and 
January 25-28, 1940, with a flood stage of     
20 ft.  CPNPP, Units 3 and 4, safety-related 
facilities are located at elevation 822 ft msl.  
The SCR spillway elevation is 775 ft msl.  The 
maximum water surface elevation during a 
probable maximum flood event is at 810.64 ft 
msl, which is more than 11 ft below the 
CPNPP, Units 3 and 4, safety-related facilities. 
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Event Screen
ing 

Criteria 

Site 
Applic
able 

CPNPP 
FSAR 

Section 

Description/Basis 

Thus, ice effects cannot affect the plant 
because of the location. 

Cooling 
Water 
Canals and 
Reservoirs 

1 No 2.4.8 
2.4.9 

There are no current or proposed safety-related 
cooling water canals or reservoirs required for 
CPNPP, Units 3 and 4.  The UHS is part of the 
essential ESWS.  The UHS does not rely on 
cooling water canals or reservoirs and is not 
dependent on a stream, river, estuary, lake, or 
ocean.  The UHS has the capacity to remove 
heat for at least 30 days in the instance of the 
(bounding) event of loss of makeup. 

Channel 
Diversions 

1 No 2.4.9 
 

There is no evidence suggesting there have 
been historical diversions or realignments of 
Squaw Creek or the Brazos River.  The 
streams and rivers in the region are 
characterized by traditionally shaped valleys 
with no steep, unstable side slopes that could 
contribute to landslide cutoffs or diversions. 
 
The UHS has the capacity to remove heat for 
at least 30 days in the instance of loss of 
makeup. 

Low Water 1 and 5 No 2.4.8 
2.4.11 

There are no safety-related facilities that could 
be affected by low-flow or drought conditions, 
since the UHS does not rely on the rivers and 
streams as a source of water.  The UHS has 
the capacity to remove heat for at least 30 days 
in the instance of the (bounding) event of loss 
of makeup. 

Ground 
water 

6 No 2.4.3 
2.4.10 
2.4.12 
3.4 

Groundwater is not used as an operational or 
safety-related source of water for CPNPP, 
Units 3 and 4.  CPNPP, Units 3 and 4, are to 
be constructed on the Glen Rose Formation.  
According to the DCD, the design maximum 
groundwater elevation is 1 ft below plant grade.  
The CPNPP, Units 3 and 4, plant grade 
elevation is 822 ft msl; therefore, the design 
maximum groundwater elevation is 821 ft msl 
relative to the current elevation of the Glen 
Rose Formation. 
 
Rainfall data presented was collected from the 
Opossum Hollow rain gauge located 
approximately 3.4-mi southwest of the CPNPP 
site. 
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Event Screen
ing 

Criteria 

Site 
Applic
able 

CPNPP 
FSAR 

Section 

Description/Basis 

 
Overall, the hydrographs show that water levels 
in the deeper Glen Rose Formation (C-Zone) 
do not fluctuate and remain at a constant level 
near the base of the well or depict a steadily 
increasing water level, indicating the wells were 
dry (no groundwater infiltration into the well) or 
exhibiting slow recharge with the static water 
level not in equilibrium with the groundwater 
within the formation. 

 
19.1.4.5.2 Tornados 
 
The applicant evaluated tornadoes by performed a bounding PRA using information on tornado 
events and their impact at the Comanche Peak site provided in Chapter 2 of the FSAR.  The 
analysis includes the following elements: (1) tornado hazard analysis; (2) identification of plant 
vulnerabilities to tornado strikes; (3) accident scenario development; and (4) risk quantification. 
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19.1.4.5.2.1 Tornado Hazard Analysis  
 
A tornado wind speed hazard curve was developed following the approach used in NUREG/CR-
4461.  This approach forms the basis for RG 1.76 and fully meets the requirements of 
ASME/ANS RA-Sa-2009 PRA Standard.  Data reported in NUREG/CR-4461 (655 tornado 
occurrences from 1950 through 2003) for the Comanche Peak site and surrounding areas was 
used to develop the hazard curve.  The annual probability of exceeding a certain wind speed at 
the site is reported in FSAR Figure 19.1-201, “Point Estimate Probability of Tornado Exceeding 
Maximum Wind Speed at the Comanche Peak Site.”  Strike and exceedance frequencies for 
tornado categories, categorized according to the enhanced F-scale intensity, are provided in 
FSAR Table 19.1-201, “Tornado Strike and Exceedance Frequency for the Comanche Peak 
Site.”  The staff finds that the approach and data used in the CPNPP, Units 3 and 4, tornado 
hazards analysis are reasonable and, therefore, are acceptable. 
 
19.1.4.5.2.2 Identification of Plant Vulnerabilities to Tornado Strikes 
 
Plant vulnerabilities to tornado strikes were identified by reviewing the impact of tornadoes on 
risk-significant SSCs.  The risk-significant SSCs were determined based on the results of the 
internal-events PRA, including those SSCs whose failure could cause accident initiating events.  
Plant vulnerabilities associated with the following three seismic categories of structures were 
identified: 
 

• Seismic Category I structures, 
• Seismic Category II structures, 
• outdoor structures (other than Seismic Category I or II structures), such as the 

plant switchyard. 
 
For CPNPP, Units 3 and 4, all SSCs that are essential for safe shutdown are located within 
Seismic Category I buildings and are designed to withstand the loading of a design-basis 
tornado, as defined in Chapter 3 of the FSAR.  Thus, direct damage to Seismic Category I 
buildings and to safety-related SSCs located within such buildings can be caused by tornadoes 
that exceed the intensity of the design basis tornado (wind speed 230 mph (370 kmph)).  The 
applicant conservatively assumed in the risk analysis that all safety-related SSCs, in addition to 
non-safety-related SSCs, would be damaged if the plant is struck by a tornado equal in intensity 
to the design-basis tornado (i.e., wind speed 230 mph (370 kmph)) or higher.  Since the 
frequency of a tornado with speed in excess of 230 mph (370 kmph) striking the plant is 
estimated to be 2.5E-8 per year (as shown in the tornado hazard curve developed for CPNPP, 
Units 3 and 4), such a hazard is considered as an insignificant contributor to the plant risk and 
is, therefore, screened out from further analysis.        
 
Seismic Category II structures are designed to withstand a basic wind speed of 155 mph (249.4 
kmph).  The only Seismic Category II building that contains SSCs modeled in the PRA is the 
turbine building (T/B).  Tornado-induced failure of the T/B has a potential to damage the selector 
circuit of the non-safety power source (i.e., the gas-turbine generators (GTGs)).  Although the 
GTGs are not located in the T/B, but in the Seismic Category I power source building, no power 
can be supplied to the safety bus by the GTGs when the selector circuit, which is located in the 
T/B, is damaged or not accessible.  The applicant conservatively assumed in the risk analysis 
that the alternative ac power source, in addition to all other non-safety-related SSCs, will be 
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damaged if the plant is struck by a tornado having a basic wind speed of 155 mph (249.4 kmph) 
or higher. 
 
All SSCs at CPNPP, Units 3 and 4, are designed to withstand winds of at least 90 mph (144.8 
kmph).  The applicant assumed in the risk analysis that the SSCs located outdoors (which are 
not Seismic Category I or II structures) will be damaged by tornado strikes of intensity enhanced 
F-scale 1 (F1) or higher (i.e., by tornados having wind speed of 86 mph (138.4 kmph) or higher).  
Such SSCs modeled in the PRA are: 
 

(1) plant switchyard; 
(2) fire suppression system; 
(3) non-essential chilled water system; 
(4) main steam system downstream of the main steam isolation valves (MSIVs), and 
(5) main feedwater system upstream of the main feedwater isolation valves (MFIVs). 

 
The staff finds that the plant vulnerabilities to tornadoes have been properly identified by the 
applicant. 
 
19.1.4.5.2.3 Accident Scenario Development 
 
Based on the results of the plant vulnerability analysis and CPNPP, Units 3 and 4, internal PRA 
model, the applicant identified the accident initiating events and potential degradation of 
mitigating functions caused by the tornado strike at the site.  The following initiating events may 
occur following a below design basis tornado strike (wind speed below 230 mph (370 kmph)): 
 

• LOOP 
• Main steam line break downstream of MSIVs 
• Loss of feedwater flow 
• Feedwater line break upstream of the MFIVs. 

 
In addition, the following mitigation and support systems are also assumed to be damaged and 
unavailable: 
 

• Alternate component cooling water utilizing either the fire suppression or the non-
essential chilled water systems (for tornado strikes of intensity above 90 mph 
(144.8 kmph)). 

 
• Non-safety electric power system and alternate ac power supply (for tornado 

strikes of intensity above 155 mph (249.4 kmph)). 
 
The staff finds that Luminant’s development of accident scenarios following a tornado strike at 
CPNPP, Units 3 and 4, is reasonable, and therefore acceptable. 
 
 
19.1.4.5.2.4 Tornado Strike Risk Quantification 
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The total at-power CDF from tornado strikes was estimated to be 7.7E-8/yr, which is much less 
than the total US-APWR at-power CDF from internal events, including internal fires and floods 
of 2.8E-6/yr.  The following accident sequences dominate the risk from tornado strikes: 
 

• Striking by a beyond-design-basis tornado (i.e., wind speed of 230 mph or 
higher) - The frequency of this event at CPNPP is estimated to be about 2.5E-
8/yr.  It was conservatively assumed that the safety-related systems will be 
damaged and core damage will occur.  The resulting CDF for this scenario is 
estimated to be about 2.5E-8/yr. 

 
• Striking by a below-design-basis tornado with enhanced F-Scale intensity 

of at least F3 (i.e., wind speed above 136 mph but below 230 mph) - As a 
consequence of the tornado strike, a LOOP event would occur and the alternate 
power source is damaged and becomes unavailable.  The emergency GTGs fail 
to operate due to random CCF, resulted in a total loss of ac power.  Offsite power 
cannot be recovered due to the damages of switchyard and T/B caused by the 
tornado strike.  As a consequence, a reactor coolant pump (RCP) seal loss-of-
coolant accident (LOCA) will occur, which cannot be mitigated, and eventually 
resulted in core damage.  The resulting CDF for this scenario is estimated to be 
about 2.3E-8/yr. 
 

• Striking by an enhanced, F-scale intensity F1 and F2 tornado (i.e., wind 
speed less than 136 mph) - The plant switchyard is assumed to be damaged by 
the tornado strike, resulted in a LOOP event.  CCW or ESW pumps fail to re-start 
due to CCF.  Since there is no function to cool RCP, the RCP seal LOCA would 
occur, which results in core damage.  The CDF for this scenario is estimated to 
be about 2.9E-08/yr. 

 
Based on the staff’s review of the information provided in the CPNPP FSAR the staff finds that 
the COL applicant has reasonably addressed the risk posed by tornado events. 
 
19.1.4.5.3  High Winds Other Than Tornados 
 
As a result of its review of Section 19.1.5 of the FSAR, the staff noted that the applicant’s high-
winds assessment only considered tornado strike frequencies and not high winds other than 
tornadoes.  The staff also found that the site-specific extreme wind speed (other than tornado) is 
documented in Chapter 2 of the FSAR (Table 2.0-1R, Page 2.0-2) as 96 mph in 1/100 years.  
Using the site-specific extreme wind speed, in RAI 6320, Question 19-19, the staff requested 
that the applicant ensure that extreme winds (other than tornado) do not contribute more than 
10 percent of the full power and shutdown CDF as compared to the US-APWR DC PRA. 
 
The staff reviewed the applicant’s response to RAI 6320, Question 19-19, dated May 31, 2012.  
For full-power extreme winds, the applicant used the average U.S. frequency of a LOOP due to 
weather-related causes for critical operation from NUREG/CR-6890, “Reevaluation of Station 
Blackout Risk at Nuclear Power Plants,” as opposed to the site-specific extreme wind speed.  
As stated in 10 CFR 52.79(d)(1), for applicants referencing a DC, “In addition, the plant-specific 
PRA information must use the PRA information for the design certification and must be updated 
to account for site-specific design information and any design changes or departures.”         
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Therefore, the staff believes that the extreme wind frequency should be site-specific and should 
not be based on average U.S. data.  The staff also noted that based on average U.S. data, the 
CDF for extreme winds constitute approximately 8 percent of the full-power CDF.  For shutdown 
operations, the staff could not determine whether credit was taken for the non-safety-related 
alternate AC power system.  
 
As a result, the staff closed RAI 6320, Question 19-19 as unresolved, and issued followup RAI 
6877 Question 19-21, dated October 18, 2012, in which the staff requested that the applicant to 
modify its full-power and shutdown extreme wind analysis and submit the updated PRA results 
(e.g. dominant cutsets) for staff review.  The staff has not completed its evaluation of the 
applicant’s response to RAI 6877, Question 19-21.  As a result, this is identified as Open Item 
19-5. 
 
19.1.4.5.4 External Flooding 
 
External floods at the CPNPP site were screened out from the risk analysis on the basis of 
information provided in FSAR Section 2.4.2, “Floods.”  As shown in FSAR Table 19.1-205, the 
frequency of a 6-hour, 25-inch PMP event for the U.S is determined by dividing the number of 
events by the duration of the historical record.  The areal frequency of a PMP event is 
calculated by dividing the U.S. PMP frequency by the total area over which a PMP could occur 
and multiplying this amount by the area of a PMP, 10 mi2.   This PMP frequency estimate is not 
site-specific.  Also, the staff notes that the Integrated Hydrology Closure Plan may result in 
changes to FSAR Section 2.4. (Reference:  Luminant Generation Company to the NRC, 
Document Control Desk, Dated September 21, 2012, Subject:  Comanche Peak Nuclear Power 
Plant Units 3 And 4 Updates To The Integrated Seismic Closure Plan And The Integrated 
Hydrology Closure Plan).   In RAI 6877, Question 19-22, dated October 18, 2012, the staff 
requested that the applicant update the screening discussions described in Section 19.1.5 of the 
COLA FSAR to be consistent with RG 1.200 screening criteria for other external hazards.  The 
staff has not completed its evaluation of the applicant’s response to RAI 6877, Question 19-22.  
This is identified as Open Item 19-6. 
 
19.1.4.6 Seismic Risk Evaluation 
 
The NRC staff’s seismic risk evaluation will provided upon completion of the staffs’ review of 
Chapter 3, “Design of Structures, Systems, Components, and Equipment,” Section 3.7, “Seismic 
Design,” and Section 3.8, “Design of Category 1 Structures.”  
 
19.1.4.7 Internal Fire Risk Evaluation 
 
FSAR Section 19.1 incorporates by reference DCD, Section 19.1.5.2.2, “Internal Fires Risk 
Evaluation,” with the following supplemental information STD COL 19.3(4), which was added to 
COL FSAR Section 19.1.5.2.2, “Results from the Internal Fires Risk Evaluation:” 
 

STD COL 19.3(4).  “The only site-specific design that has potential effect on 
internal fires risk is the site-specific UHS. 

 
Four-train separation is maintained in the site-specific UHS design. Modeling of 
the site-specific UHS shows a small effect on the reliability of CCWS for internal 
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fire events.  As was the case with the results of the Level 1 PRA for operations at 
power (Subsection 19.1.4.1.2), it has been determined that consideration of the 
site-specific UHS would have no discernible effect on the fire PRA results that 
are based on the standard US-APWR design.  Therefore, the results described 
below are considered sufficient and applicable.” 

 
The staff reviewed the COL FSAR and checked the referenced US-APWR DCD to ensure that 
no issue relating to this section remained for review.  The staff confirmed that there is no 
outstanding issue related to this subsection on internal fire risk evaluation and the applicant has 
adequately addressed this COL information item in accordance with the guidance provided in 
the SRP Chapter 19 and RG 1.206. 
 
19.1.4.8 Internal Flooding Risk Evaluation 
 
FSAR Section 19.1 incorporates by reference DCD, Section 19.1.5.3, “Internal Flooding Risk 
Evaluation,” with the following supplemental information STD COL 19.3(4), which was added to  
COL FSAR Subsection 19.1.5.3.2, “Results from the Internal Flooding Risk Evaluation:” 
 

STD COL 19.3(4).  “The only site-specific design that has potential effect on 
internal flooding risk is the site-specific UHS. 
 
Four-train separation is maintained in the site-specific UHS design.  Modeling of 
the site-specific UHS shows a small effect on the reliability of CCWS for internal 
flooding events.  As was the case with the results of the Level 1 PRA for 
operations at power (Subsection 19.1.4.1.2), it has been determined that 
consideration of the site-specific UHS would have no discernible effect on the 
internal flooding PRA results that are based on the standard US-APWR design.  
Therefore, the results described below are considered sufficient and applicable.” 

 
The staff reviewed the COL FSAR and checked the referenced US-APWR DCD to ensure that 
no issue relating to this section remained for review.  The staff confirmed that there is no 
outstanding issue related to this subsection on internal flooding risk evaluation. 
 
19.1.4.9 Safety Insights from the PRA for Low-Power and Shutdown Operation 
 
The only site-specific design change that has potential to affect LPSD risk is the site-specific 
UHS.  As was the case with the Level 1 PRA for operations at power (FSAR Subsection 
19.1.4.1.2), the applicant reported that modeling of the site-specific UHS shows a small effect 
on the reliability of CCWS for internal events.  The full-power initiating event frequency for loss 
of CCW as reported in the US-APWR DCD in Tables 19.1-2, “Initiating Events for the US-APWR 
and 19.1-23, “Core Damage for At-Power Events – Conditional Core damage Probability Given 
Initiating Event – Occurrence,” increases from 2.4E-05/yr to 2.6E-05/yr due to the site-specific 
ESWS designs.  Considering the fraction of time that CPNPP, Units 3 and 4, will be operated at 
shutdown, the expected LPSD CDF increase is very small.  Changes in importance to the basic 
events related to the site-specific design are shown in Table 19.1-204 of the FSAR.  Therefore, 
the staff finds that the site-specific UHS design changes have been adequately considered in 
this COL application for LPSD operation. 
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Regarding the risk impact of extreme winds and external floods at shutdown, the staff’s findings 
are documented in Section 19.1.4.5 of this safety evaluation. 
 
19.1.4.10 Open Items and Confirmatory Items 
 
The open and confirmatory items identified by the staff in its review of FSAR Section 19.1 are 
summarized below in Sections 19.1.4.10.1, “Open Items,” and 19.1.4.10.2, “Confirmatory 
Items,” respectively, of this SER.  
 
19.1.4.10.1 Open Items 
 
1. Open Item 19-1 (Fully address all COL information items listed in US-APWR DCD). 
 

In RAI 6913, Question 19-24, the staff requested that the applicant describe how the 
FSAR will be revised to fully address all COL information items listed in DCD Section 
19.3. 

 
2. Open Item 19-2 (Clearly describe the use of PRA and risk-informed applications 

during the COL application phase and construction phase). 
 

According to the SRP and guidance in Appendix C.I.19-A to RG 1.206, a COL applicant 
that references a DC should clearly describe the uses of PRA in support of licensee 
programs, include FSAR cross-references to specific program descriptions, and identify 
and describe the risk-informed applications being implemented during the COLA phase 
and construction phase.  In RAI 6913, Question 19-25, the staff requested the applicant 
to identify and describe the use of PRA and risk-informed applications in accordance 
with RG 1.206 guidance.  
 

3. Open Item 19-3 (Address plant-specific PRA technical adequacy). 
 

The applicant should provide supplemental information in its FSAR to address the plant-
specific PRA technical adequacy including the justification that the PRA is sufficient to 
support the CPNPP, Units 3 and 4, COLA.  In RAI 6913, Question 19-26, the staff 
requested that the applicant revise FSAR Section 19.1.2.3 accordingly. 

 
 
 
 
 

4. Open Item 19-4 (External Hazards Risk Evaluation). 
 

The staff's acceptance of these Chapter 19 external hazards will be contingent, in part, 
on the completion of the review of FSAR Chapters 2 and 3.  Since the staff’s review of 
COL FSAR Chapters 2 and 3 is ongoing, the staff is unable to finalize its conclusion 
regarding acceptability of external hazards assessment. 

 
5. Open Item 19-5 (High winds). 
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In RAI 6877, Question 19-21, the staff requested the applicant to modify its full-power 
and shutdown extreme wind analysis, and to submit the updated PRA results (e.g., 
dominant cutsets) for staff review. 

 
6. Open Item 19-6 (External Flooding). 

 
In RAI 6877, Question 19-22, the staff requested the applicant to update the screening 
discussions described in Section 19.1.5 of the COLA FSAR to be consistent with RG 
1.200 screening criteria for other external hazards.   

 
19.1.4.10.2 Confirmatory Items 
 
1. Confirmatory Item 19-1 (Revise the methodology relative to NEI 04-10, Revision 1, 

Section 4.0, and NEI 06-09, Revision 0). 
 

In its June 21, 2012, response to RAI 6441, Question 19-20, the applicant agreed to 1) 
revise the methodology document with respect to “Initial Assessment for Seismic 
Events” similar to the revision relative to “Initial Assessment for Fire Events,” and 2) 
revise the methodology document to explicitly include seismic, high wind, and external 
flood events in addition to the term "other external events." 

 
19.1.5 Post-Combined License Activities 
 
There are no post-COL activities identified for this area of review. 
 
19.1.6 Conclusions 
 
The staff is reviewing the information in Section 19.1 of the US-APWR DCD under Docket No. 
52-021.  The results of the staff’s technical evaluation of the COL information incorporated by 
reference from the US-APWR DCD regarding the PRA will be documented in the staff’s SE of 
the DC application for the US-APWR design.  The SE for the US-APWR is not yet complete, 
and this is being tracked as part of Open Item [1-1].  The staff will update Section 19.1 of this 
report to reflect the final disposition of the US-APWR DC application. 
 
In conclusion, with the exception of the open items and confirmatory items discussed in this 
section, the applicant has provided sufficient information consistent with the guidance in RG 
1.206 and SRP Chapter 19.   
 

19.2  SEVERE ACCIDENT EVALUATION 
 
19.2.1 Introduction 
 
COLA, FSAR Section 19.2 addresses the severe accident evaluation and incorporates by 
reference DCD Tier 2, Section 19.2, with departures and supplemental information to address 
the COL information items.  This SER section reviews the COL applicant's information and 
analysis involving the severe accident evaluation, and documents the staff's findings.    
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19.2.2 Summary of Application 
 
COLA, FSAR, Revision 3, Section 19.2, incorporates by reference US-APWR DCD, Revision 3 
Tier 2, Section 19.2, “Severe Accident Evaluation.”  In addition, in FSAR Section 19.2, the 
applicant provides the following: 
 
COL Information Items 
 
• STD and CP COL Information Item 19.3(4). 
 

The applicant provides additional information in FSAR Section 19.2.6, “Consideration of 
Potential Design Improvements under 10 CFR 50.34(f),” to address COL Information 
Item 19.3(4), which states: 

 
“The Probabilistic Risk Assessment and Severe Accident Evaluation is 
updated as necessary to assess specific site information and associated 
site-specific external events (high winds and tornadoes, external floods, 
transportation, and nearby facility accidents).” 

 
• STD and COL Information Item 19.3(6). 
 

The applicant provides additional information in FSAR Section 19.2.5, “Accident 
Management,” to address COL Information Item 19.3(6), which states: 

 
“The COL Applicant develops an accident management program which 
includes severe accident management procedures that capture important 
operator actions.  Training requirements are also included as part of the 
accident management program.” 

 
• STD COL Information Item 19.3(7). 
 

In its September 9, 2011, response to RAI 803-5891, Revision 3, Question 06.02.05-45, 
the US-APWR DC applicant committed to add COL Information Item 19.3(7) to Revision 
4 of the US-APWR DCD Tier 2, which was to state that the COL applicant is responsible 
for ensuring equipment survivability for the specified environmental conditions.  The COL 
applicant provided additional information in COL FSAR Section 19.2.3.3.7, “Equipment 
Survivability,” to address COL Information Item 19.3(7).  This COL information item 
states: 

 
“The COL applicant will provide a milestone for completing the equipment 
survivability assessment of the as-built equipment required to mitigate 
severe accidents (electrical penetrations, hydrogen igniters and 
containment pressure (wide range)) to provide reasonable assurance that 
they will operate in the environmental conditions resulting from hydrogen 
burns associated with severe accidents for which they are intended, and 
over the time span for which they are needed.” 
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19.2.3 Regulatory Basis 
 
The regulatory basis for the information, incorporated by reference, from the DCD is addressed 
in the SER for the US-APWR DC.   
 
In addition, the relevant requirements of the Commission’s regulations are provided in   
NUREG-0800.  The supplemental information to be provided for this area of review and the 
associated acceptance criteria are prescribed in SRP Section 19.0, “Probabilistic Risk 
Assessment and Severe Accident Evaluation for New Reactors.” 
 

1. 10 CFR 52.79(a)(17) provides the information necessary to demonstrate 
compliance with any technically relevant portions of the TMI requirements set 
forth in 10 CFR 50.34(f), except paragraphs (f)(1)(xii), (f)(2)(ix), and (f)(3)(v). 
 

2. 10 CFR 52.79(a)(38) provides a description and analysis of design features for 
the prevention and mitigation of severe accidents. 
 

3. 10 CFR 52.79(a)(8) requires an analysis and description of equipment and 
systems for combustible gas control as required by 10 CFR 50.44. 
 

4. 10 CFR 50.44(c) requires combustible gas control for new reactors during 
design-basis and significant beyond design-basis accidents. 
 

5. 10 CFR 50.44(c)(1) requires that all containments must be capable of ensuring a 
mixed atmosphere. 
 

6. 10 CFR 50.44(c)(2) requires that all containments must either be inerted during 
normal operation or must limit hydrogen concentrations to less than 10 percent 
by volume. 
 

7. 10 CFR 50.44(c)(3) requires that containment designs that do not rely on an 
inerted atmosphere must be able to establish and maintain safe shutdown and 
containment structural integrity with systems and components capable of 
performing their functions during and after hydrogen combustion events. 
 

8. 10 CFR 50.44(c)(4)(ii) requires that equipment be provided for continuous 
monitoring of hydrogen in the containment building for accident management, 
including emergency planning. 
 

9. 10 CFR 50.44(c)(5) requires that the applicant must perform an analysis that 
demonstrates containment structural integrity.  The analysis must address an 
accident that releases hydrogen generated from 100-percent fuel clad-coolant 
reaction accompanied by hydrogen burning.  Systems necessary to ensure 
containment integrity must also be demonstrated to perform their functions under 
these conditions. 
 

The related acceptance criteria are specified in SRP Section 19.0, and detailed acceptance 
criteria are provided in the following RGs, SECY papers, and associated SRMs. 
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1. RG 1.70, Revision 3, “Standard Format and Content of Safety Analysis Report 

for Nuclear Power Plants,” November 1978, provides guidance for meeting the 
10 CFR 50.44(c)(5) requirement and specifies the following: 

 
Steel containments meet the requirements of the ASME Code (edition 
and addenda as incorporated by reference in 10 CFR 50.55a(b)(1)), 
Section III, Division 1, Subarticle NE-3220, “Service Level C Limits,” 
considering pressure and dead load alone (evaluation of instability is not 
required). 
 
Concrete containments meet the requirements of the ASME Boiler and 
Pressure Vessel Code, Section III, Division 2, Subarticle CC-3720, 
“Factored Load Category,” considering pressure and dead load alone. 
 
At a minimum, the specific ASME Code requirements set forth for each 
type of containment will be met for a combination of dead load and an 
internal pressure of 310.3 kPa (45 psig). 

 
2. SECY-90-016, “Evolutionary Light Water Certification Issues and Their 

Relationship to Current Regulatory Requirements,” dated January 12, 1990; 
SECY-93-087, “Policy, Technical, and Licensing Issues Pertaining to 
Evolutionary and Advanced Light-Water Reactor Designs,” dated July 21, 1993; 
and SECY-97-044, “Policy and Key Technical Issues Pertaining to the 
Westinghouse AP600 Standardized Passive Reactor Design,” dated February 
19, 1997, which provide guidance pertaining to features in new designs for 
preventing and mitigating the effects of severe accidents.  In particular, guidance 
is provided on preventive features related to anticipated transient without scram, 
mid-loop operations, station blackout, fire protection, and intersystem LOCA, and 
on mitigative features related to hydrogen generation and control, core debris 
coolability, high-pressure core melt ejection, containment performance, and 
equipment survivability. 

 
3. SECY-93-087 and the Commission’s associated SRM provide guidance for 

meeting the deterministic containment performance goal in the evaluation of the 
passive advanced light water reactors as a complement to the conditional 
containment failure probability approach.  The SECY-93-087 guidance with 
respect to the deterministic containment performance assessment is described 
as follows: 

 
“The containment should maintain its role as a reliable, leak-tight barrier 
(e.g., by ensuring that containment stresses do not exceed ASME Service 
Level C limits for metal containment or factored load category for 
concrete containments) for approximately 24 hours following the onset of 
core damage under the most likely severe accident challenges, and 
following this period, the containment should continue to provide a barrier 
against the uncontrolled release of fission products.” 
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4. 50 FR [Federal Register] 32138 (Section B on Policy for New Plant Applications), 

59 FR 35461 (section stating Commission policy), and 60 FR 42622 (section 
stating Commission policy). 

 
5. NUREG/BR-0184, “Regulatory Analysis Technical Evaluation Handbook,” 

January 1997. 
 
6. NUREG-0800, Standard Review Plan, Chapter 19.0, “Probabilistic Risk 

Assessment and Severe Accident Evaluation for new Reactors.” 
 
19.2.4 Technical Evaluation 
 
The staff reviewed FSAR Section 19.2, Revision 3, and checked the referenced US-APWR 
DCD to ensure that the combination of the DCD and the information in the FSAR represent the 
complete scope of information relating to this review topic.  The review confirmed that the 
information contained in the application and incorporated by reference addressed the required 
information related to the severe accident evaluation.  DCD, Tier 2, Section 19.2 is being 
reviewed by the staff under Docket Number 52-021.  The technical evaluation of the information 
incorporated by reference and related to the severe accident evaluation will be documented in 
the staff’s SER of the DC application for the US-APWR design.  The staff will update 
Section 19.2 of this report to reflect the final disposition of the DC application. 

 
19.2.4.1 COL Information Items 
 
The staff reviewed the relevant information in FSAR Section 19.2 regarding COL information 
items specified in DCD Section 19.3: 
 
COL Information Item 
 

• STD COL 19.3(4). 
 

To address COL Information Item 19.3(4), the applicant replaced the text in DCD 
Section 19.2.6.1, “Introduction,” to be incorporated by reference in the FSAR with 
standard text to reference the Environmental Report, Part 3 of the COLA and to 
indicate that site-specific PRA information is used in the consideration of 
potential design improvements as required under 10 CFR 50.34(f).  The staff 
found necessary this standard change to refer to a specific site; and therefore, to 
be acceptable. 

 
The applicant added standard text in FSAR Section 19.2.6.1.1, “Background,” to 
describe the evaluation process for identifying severe accident mitigation 
alternatives (SAMAs) for plants with a well-defined design and established 
procedural controls.  Also, in the absence of a completed plant with established 
procedural controls, the applicant’s SAMA is limited to demonstrating that a US-
APWR located at the CPNPP site is bounded by the DCD analysis, and 
determining the magnitude of plant-specific design or procedural modifications 
that would be cost-effective (i.e., determining the maximum averted cost for a 
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US-APWR located at the CPNPP site).  The dose-risk and cost-risk results are 
monetized in accordance with methods established in NUREG/BR-0184, 
“Regulatory Analysis Technical Evaluation Handbook.”  The staff found this 
additional information to be consistent with applicable guidance described in 
NUREG/BR-0184 and staff approved NEI 05-01, “Severe Accident Mitigation 
Alternatives (SAMA) Analysis, Guidance Document,” Revision A, November 
2005; and therefore, to be acceptable. 

 
The applicant replaced the text in the last sentence of the first paragraph in US-
APWR DCD Section 19.2.6.2, “Estimate of Risk for Design,” to specify that the 
Level 3 PRA analysis is based on site-specific parameters, rather than on a 
reference site.  The staff found this standard change necessary to refer to a 
specific site; and therefore, to be acceptable. 

 
The applicant replaced the text in the first sentence of the last paragraph in US-
APWR DCD Section 19.2.6.5, “Cost Impacts of Candidate Design 
Improvements,” to reference the SAMA cost evaluation in FSAR Table 19.2-9R.  
The staff found this standard change necessary to refer to a specific site; and 
therefore, to be acceptable. 

 
• CP [Comanche Peak] COL 19.3(4). 

 
Under COL Information Item 19.3(4), the applicant replaced the appropriate text 
in US-APWR DCD Section 19.2.6.2 to reference the site-specific information 
found in the Environmental Report, Part 3 of the COLA, such as the use of three 
years of site-specific meteorological data, the 50-mile population distribution 
data, which are based on the projected population for calendar year 2056, the 
total population dose risk, which is 3.0E-01 person-rem/reactor-year, and the 
largest contributor, which is from RC5 (containment failure condition including 
overpressure failure after core damage, hydrogen combustion failure after core 
damage, hydrogen combustion long after reactor vessel failure and basemat 
melt-through).  The staff found this site-specific change necessary to reflect 
specific site information in the Environmental Report, Part 3 of the COLA; and 
therefore, to be acceptable. 

 
In Revision 3 of the COL FSAR, the applicant replaced the appropriate text in 
US-APWR DCD Sections 19.2.6.4, “Risk Reduction Potential of Design 
Improvements,” and 19.2.6.6, “Cost-Benefit Comparison,” to update the 
maximum averted cost for 7 percent and 3 percent discount rates for a US-
APWR unit located at the CPNPP site.  Also, the applicant added FSAR Table 
19.2-9R, which compares the averted cost for 7 percent and 3 percent discount 
rates with the implementation cost of design alternatives.  The applicant 
concluded that the maximum averted cost for a US-APWR unit located at the 
CPNPP site is so low that there are no cost-effective design SAMAs, even when 
considering a conservative 3-percent discount rate.  However, the staff was not 
able to reproduce the averted cost for 7 percent and 3 percent discount rates 
provided in Revision 3 of the COL FSAR.  In addition, the staff identified a 
discrepancy in averted cost between the COL FSAR, Revision 3 and the COL 
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Environmental Report, Revision 3.  Therefore, the staff issued RAI 6907, 
Question 19-23, requesting that the applicant address this discrepancy and 
clarifies how each cost component of the averted cost was determined for 7 
percent and 3 percent discount rates.  The staff has not completed its evaluation 
of the applicant’s response to RAI 6907, Question 19-23.  This is identified as 
Open Item 19-7. 

 
• STD COL 19.3(6). 

 
According to COL Information Item 19.3(6) listed in Section 19.3 of the US-
APWR DCD Tier 2, requires a COL applicant referencing the US-APWR design 
is required to address the following: 

 
“The COL applicant develops an accident management program 
which includes severe accident management procedures that 
capture important operator actions.  Training requirements are 
also included as part of the accident management program.” 

 
Although COL Information Item 19.3(6) cannot be resolved completely until after 
the issuance of a COL, the applicant described in FSAR Section 19.2.5, 
“Accident Management,” the approach to address this COL information item, 
using an FSAR commitment.  The applicant stated that an accident management 
program will be developed before initial fuel load and include development of 
severe accident management procedures that capture important operator 
actions.  In accordance with industry’s commitment to implement accident 
management enhancements (NEI letter to NRC dated November 21, 1994), the 
applicant’s accident management program will incorporate the instructions 
provided in NEI 91-04, “Severe Accident Issue Closure Guidelines,” Revision 1.  
As part of the accident management program, development of emergency 
operating procedures is addressed in FSAR Section 13.5.2.1, “Operating and 
Emergency Operating Procedures,” and development of training requirements is 
addressed in FSAR Section 18.9, “Training Program Development.”  The review 
of these FSAR sections is provided in Chapter 13, Section 13.5.2.1, and Chapter 
18, “Human Factors Engineering,” Section 18.9 of the staff’s SER.  Based on the 
discussion above, the staff finds that FSAR Section 19.2.5, “Accident 
Management,” adequately described the approach to address COL Information 
Item 19.3((6) and is consistent with SRP Section 19.0. 

 
• STD COL 19.3(7): 

 
According to COL Information Item 19.3(7), that will be added to Revision 4 of 
the US-APWR DCD Tier 2 as a result of the September 9, 2011, response to RAI 
803-5891, Revision 3, Question 06.02.05-45, a COL applicant referencing the 
US-APWR design is required to address the following: 

 
“The COL applicant will provide a milestone for completing the 
equipment survivability assessment of the as-built equipment 
required to mitigate severe accidents, (electrical penetrations, 
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hydrogen igniters and containment pressure (wide range)) to 
provide reasonable assurance that they will operate in the 
environmental conditions resulting from hydrogen burns 
associated with severe accidents for which they are intended, and 
over the time span for which they are needed.” 

 
The applicant stated in FSAR Subsection 19.2.3.3.7, “Equipment 
Survivability,” that the equipment survivability assessment of the as-built 
equipment required to maintain safe shutdown and containment structural 
integrity will be performed prior to fuel load.  The staff concludes that this 
milestone for completing the equipment survivability assessment is 
acceptable.   

 
In COLA FSAR, Revision 3, dated June 28, 2012, the applicant provided supplemental  
information in FSAR Section 19.2.3.3.7, COL 19.3(7), stating that this assessment is 
required only for equipment used for severe accident mitigation that has not been tested 
at severe accident conditions.  The ability of the as-built equipment to perform during 
severe accident hydrogen burns will be assessed using the Environment Enveloping 
method or the Test Based Thermal Analysis method discussed in Electric Power 
Research Institute (EPRI) Report NP-4354, “Westinghouse Electric Corporation, Large 
Scale Hydrogen Burn Equipment Experiments,” December 1985.  This additional 
information was evaluated by the staff in Subsection 19.2.4.2.3.7, “Equipment 
Survivability,” of the US-APWR DC SER and was found to be acceptable. 
 
Based on the discussion above, the staff finds that FSAR Section 19.2.3.3.7 adequately 
addressed COL Information Item 19.3(7) and is consistent with SRP Sections 19.0 and 
6.2.5, “Combustible Gas Control in Containment.” 
 

19.2.4.2 Open Items 
 
1. Open Item 19-7 (Address the discrepancy in averted cost and discount rates). 

 
In RAI 6907, Question 19-23, the staff requested that the applicant address the 
discrepancy in averted cost between the COL FSAR, Revision 3, and the COL 
Environmental Report, Revision 3, and clarify how each cost component of the averted 
cost was determined for 7 percent and 3 percent discount rates. 
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19.2.5 Post-Combined License Activities 
 
The COL information items provided in Table 19-4, “Post Combined License Information Items,” 
below were identified as the responsibility of the COL holder.  
 

Table 19-4 Post Combined License Information Items 
 

Item No. Description COL 
FSAR 

Section 

COL 
SER 

Section 
19.3(6) The COL holder develops an accident management 

program which includes severe accident management 
procedures that capture important operator actions. 
Training requirements are also included as part of the 
accident management program. 

19.2.5 19.2.4 

19.3(7) The COL holder will complete by the established 
milestone the equipment survivability assessment of 
the as-built equipment required to mitigate severe 
accidents (electrical penetrations, hydrogen igniters 
and containment pressure (wide range)) to provide 
reasonable assurance that they will operate in the 
environmental conditions resulting from hydrogen 
burns associated with severe accidents for which they 
are intended, and over the time span for which they are 
needed. 

19.2.3.3.7 19.2.4 

 
 
 
 
19.2.6 Conclusions 
 
The staff is reviewing the information in Section 19.2 of the US-APWR DCD under Docket No. 
52-021.  The results of the staff’s technical evaluation of the COL information, incorporated by 
reference, from the US-APWR DCD regarding the severe accident evaluation will be 
documented in the staff’s SE of the DC application for the US-APWR design.  The SE on the 
US-APWR is not yet complete, and this is being tracked as part of Open Item [1-1].  The staff 
will update Section 19.2 of this report to reflect the final disposition of the US-APWR DC 
application. 
 
In conclusion, with the exception of the open items and confirmatory items discussed in this 
section, the applicant has provided sufficient information consistent with the guidance in 
NUREG/BR-0184 and SRP Chapter 19.   
 

 
 


