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10. STEAM AND POWER CONVERSION SYSTEMS 
 
Chapter 10, “Steam and Power Conversion Systems,” of the Comanche Peak Nuclear Power 
Plant, Units 3 and 4 (CPNPP, Units 3 and 4) Combined License (COL) Final Safety Analysis 
Report (FSAR), Part 2 of the Luminant Generation Company, LLC., hereinafter referred to as 
the applicant, COL application (COLA), addresses the mechanical aspects of the main steam 
system, the main turbine generator (TG), the feed and condensate systems, and several 
support systems that function together to convert the energy in the steam produced in the steam 
generators into electric power for supply to the grid. 
 
This chapter of the U.S. Nuclear Regulatory Commission (NRC) staff’s, hereinafter referred to 
as the staff, safety evaluation (SE) for the CPNPP, Units 3 and 4 COL FSAR provides the staff’s 
review of the proposed CPNPP, Units 3 and 4 steam and power conversion systems in four 
sections:  Section 10.1, “Summary Description;” Section 10.2, “Turbine-Generator;” Section 
10.3, “Main Steam Supply System;” and Section 10.4, “Other features of Steam and Power 
Conversion System.” 
 

10.1 Summary Description 
 
This section of the FSAR provides summary information regarding the steam and power 
conversion systems. 
 
Section 10.1, “Summary Description”, of the FSAR, Revision 1, incorporates by reference, with 
no departures or supplements, Section 10.1, “Summary Description,” of the United States - 
Advanced Pressurized Water Reactor (US-APWR) Design Control Document (DCD), Revision 
2.  The staff reviewed the application and checked the referenced DCD to ensure that the 
applicant had addressed all issues relating to this section.  The staff’s review confirmed that the 
applicant has addressed all issues related to this section. 
 
The staff is reviewing the information in DCD Section 10.1, “Summary Description”, under 
Docket Number 52-021.  The results of the staff’s technical evaluation of the information related 
to the summary description of the steam and power conversion system, incorporated by 
reference in the FSAR, will be documented in the staff’s final safety evaluation report (FSER) of 
the design certification (DC) application for the US-APWR.  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 10.1 “Summary Description”, of this SE to reflect the final disposition of the DC 
application design. 
 

10.2 Turbine Generator 
 
10.2.1   Introduction 
 
The TG is a non-safety-related system that converts the energy of the steam produced in the 
steam generators (SGs) into electrical energy.  The main turbine converts the energy in the 
steam from the SGs into mechanical shaft power.  The main turbine is the prime mover for the 
main generator, which converts the mechanical power input from the turbine into electrical 
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power.  The flow of steam is directed from the SGs to the turbine through the main steam 
system, turbine stop valves, and turbine control valves.  After expanding through a series of 
stages (rotor wheels with turbine blades), the steam exhausts to the main condenser. 
 
10.2.2   Summary of Application 
 
Section 10.2 “Turbine Generator”, of the CPNPP, Units 3 and 4 COL FSAR, Revision 1, 
incorporates by reference, Section 10.2 “Turbine Generator,” of the US-APWR DCD, 
Revision 2, with the following supplemental information regarding Standard (STD) COL 
Information Item 10.2(1), “Design Bases”, for the turbine rotor. 
 

• FSAR Section 10.2.3.5, “Inservice Inspection,” and 
 
• FSAR Section 10.2.5, “Combined License Information.” 

 
US-APWR COL Information Items 
 

• STD COL 10.2(1) 
 
The applicant provided additional information in STD COL 10.2(1), “Design Bases” to address 
COL Information Item 10.2(1), “Design Bases”, in Section 10.2 “Turbine Generator” of the US-
APWR DCD, Revision 2, which states: 
 

In-service Inspection.  The Combined License Applicant is to develop turbine 
maintenance and inspection procedure prior to fuel load. 

 
Interface Requirements 
 
The US-APWR DCD Tier 2, Section 1.8, Table 1.8-1, “Significant Site-Specific Interfaces with 
the Standard US-APWR Design,” identifies significant interfaces between the US-APWR 
standard design and the COLA.  This table does not specify any interfaces related to Section 
10.2 “Turbine Generator”, of the DCD.  
 
10.2.3   Regulatory Basis 
 
The regulatory basis of the information incorporated by reference is addressed within the FSER 
related to the DCD.  In addition, the relevant requirements of the Commission's regulations for 
the TG, and the associated acceptance criteria, are given in Section 10.2, “Turbine Generator,” 
of NUREG-0800, “Standard Review Plan for the Review of Safety Analysis Reports for Nuclear 
Power Plants, LWR Edition.” 
 
The applicable regulatory requirements for the COL specific items described above are as 
follows: 
 

General Design Criterion (GDC) 4, “Environmental and Dynamic Effects Design Bases,” 
of Appendix A to Part 50 of Title 10 of the Code of Federal Regulations (10 CFR ), which 
requires in part that structures, systems, and components (SSCs) important to safety be 
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protected against environmental and dynamic effects, including the effects of missiles, 
that may result from equipment failure. 

 
Acceptance criteria for this review are also contained in Regulatory Guide (RG) 1.206, 
“Combined License Applications for Nuclear Power Plants (LWR Edition),” dated June 2007. 
 
10.2.4   Technical Evaluation 
 
The staff reviewed Section 10.2 “Turbine Generator”, of the FSAR and checked the referenced 
DCD to ensure that the combination of the DCD information incorporated by reference and the 
information provided in the COL to address the COL information items in the DCD related to the 
TG, listed below, represent the complete scope of information relating to this review topic.1  The 
staff’s review of Section 10.2 of the COL finds that it incorporates by reference Section 10.2 of 
the DCD with no departures related to the TG.  Section 10.2 “Turbine Generator”, of the US-
APWR DCD is being reviewed by the staff under Docket Number 52-021.  The staff’s technical 
evaluation of the information incorporated by reference from Section 10.2 “Turbine Generator,” 
of the US-APWR DCD related to the TG will be documented in the staff’s SE for the DC 
application for the US-APWR.   
 
US-APWR COL Information Items 

 
• STD COL 10.2(1) 

 
The staff reviewed the COL Information Item 10.2(1), Design Bases,” related to the 
development and implementation of inspection procedures for the turbine.  The COL applicant 
addressed this issue by providing STD COL 10.2(1), “Design Bases,” which replaces the last 
paragraph in Revision 1 of the DCD, Section 10.2.3.5, “Inservice Inspection,” with the following 
paragraph in FSAR Section 10.2.3.5, “Inservice Inspection”: 
 

A turbine maintenance and inspection procedure will be established prior to fuel 
load. 

 
In order for the staff to conclude that the turbine inspection and maintenance program is 
acceptable in accordance with GDC 4, “Environmental and Dynamic Effects Design Bases,” as 
described in NUREG-0800, the Standard Review Plan (SRP) Section 10.2.3, “Turbine Rotor 
Integrity,” in minimizing turbine missiles, the program should be described in the FSAR.  The 
description should include the areas to be inspected, methods of inspection, frequency of 
inspections and the acceptance criteria to be used in accordance with SRP Section 10.2.3, 
“Turbine Rotor Integrity.”  Therefore, in Request for Additional Information (RAI) 2614, 
Question 10.02.03-01, the staff requested that the applicant submit its turbine inspection 
program description, including the inspection interval, that follows the guidance of the SRP 
Sections 3.5.1.3, “Missile Selection and Description”, and 10.2.3, “Turbine Rotor Integrity”, to 
the staff for review.   
 

                                                 
1 See Section 1.2.2 for a discussion on the staff’s review related to verification of the scope of information 
to be included within a COLA that references a DC. 
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In its response, dated June 17, 2009, the applicant did not include in the FSAR the description 
of the turbine inspection program and the inspection interval as requested.  Furthermore, 
Revision 1 of the COL FSAR, Section 10.2.3.5, “Inservice Inspection,” only states a turbine 
maintenance and inservice inspection procedure will be established prior to fuel load.  
Therefore, in order to meet the requirements of GDC 4, “Environmental and Dynamic Effects 
Design Bases,” the staff requested in RAI 4846, Question 10.02.03-02, that the applicant 
provide the description of the inservice inspection program and inspection intervals in the FSAR, 
or specify in the FSAR that the inspection procedure will be consistent with the inspection 
program and inspection intervals identified in Section 10.2.3, “Turbine Rotor Integrity,” of the 
US-APWR DCD FSAR.  Also, the staff finds that the submittal and implementation of the 
inservice inspection procedure should be included as a proposed license condition in Section 3 
of Part 10 of the COLA, “Specific Proposed License Conditions,” since the turbine inspection 
program will not be completed prior to the issuance of the license.  The proposal of a license 
condition, as discussed in Section C.I.10.2.3.5, “Inservice Inspection,” of Part I to RG 1.206, 
“Combined License Applications for Nuclear Power Plants,” dated June 2007, ensures that the 
as-built plant is consistent with the design reviewed during the licensing process.    
 
In its response to RAI 4846, Question 10.02.03-02, dated August 9, 2010, the applicant stated 
that FSAR Section 10.2, “Turbine-Generator,” incorporates by reference DCD Tier 2, Section 
10.2, “Turbine-Generator”, which includes a full description of the turbine inspection program.  
The applicant also submitted a proposed revision to the last paragraph of the language adopted 
from DCD Section 10.2.3.5, “Inservice Inspection,” with the following paragraph in FSAR 
Section 10.2.3.5, “Inservice Inspection”: 
 

A turbine maintenance and inspection procedure will be established prior to fuel 
load.  The procedure will be consistent with the maintenance and inspection 
program plan activities and inspection intervals identified in DCD 
Subsection 10.2.3.5.  
 

Additionally, in its response to RAI 4846, Question 10.02.03-02, the applicant proposed 
the following license condition in Subsection 3, “Specific Proposed License Conditions,” 
in Part 10 of the COLA: 
 

• License Condition (10-1) - The licensee shall implement the turbine 
inspection program prior to fuel load. 

 
The staff finds the applicant’s response to this RAI acceptable because it provided a 
description of the turbine inspection program, and proposed a license condition for the 
implementation of the turbine inspection program which ensures that the as-built turbine 
will be consistent with the design reviewed during the licensing process.  The 
implementation of the turbine inspection program will ensure that the integrity of the rotor 
is maintained in order to meet the requirements of 10 CFR Part 50, Appendix A, GDC 4, 
“Environmental and Dynamic Effects Design Bases,” in minimizing turbine missiles and 
its effects on safety related equipment.  The staff will confirm that the proposed revision 
to Section 10.2.3.5, “Inservice Inspection,” of the FSAR, and COLA, Part 10, “ITAAC and 
Proposed License Conditions,” has been properly incorporated in the next revision of 
Part 10 “ITAAC and Proposed License Conditions,” and that it is reflected in the next 
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revision of the DCD.  RAI 2614, Question 10.02.03-01, is resolved and closed.  RAI 
4846, Question 10.02.03-02, is now being tracked as Confirmatory Item 10.02.03-02. 
 
The staff notes that previously, STD COL 10.2(1), “Design Bases,” in Revision 0 of the COL 
FSAR, provided information concerning the as-built material properties of the turbine rotor.  
However, this information concerning the as-built test data and calculated toughness curves 
was deleted in Revision 1 of the COL FSAR, and included in Revision 2 of Tier 1 to the US-
APWR DCD Section 2.7.1.1.1, “Turbine-Generator (T/G)”.  The applicant stated in Part 10, 
“ITAAC and Proposed License Conditions,” of the COL, that the inspection, test, analysis and 
acceptance criteria(ITAAC) in the US-APWR DCD, Tier 1, “Design Control Document for the 
US-APWR, Tier 1,” are incorporated by reference.  Therefore, based on ITAAC 2 in 
Table 2.7.1.1-1, “Turbine Generator Inspections, Tests, Analyses, and Acceptance Criteria,” of 
the US-APWR DCD, which references Section 2.7.1.1.1, “Turbine-Generator (T/G),” of the US-
APWR DCD, Tier 1, “Design Control Document for the US-APWR, Tier 1;” the US-APWR DCD 
specifies that the test results performed on the as-built turbine rotor, which includes the plant- 
test data and calculated toughness curves, is supported by the material property assumptions in 
the turbine missile analysis.  The turbine missile analysis is being reviewed as part of the US-
APWR DCD application.   
 
The staff reviewed this information related to the material properties of the site-specific turbine 
rotor to ensure that the as-built material properties of the turbine rotors will be bounded by the 
applicable turbine missile analysis provided in the US-APWR DCD.  The staff notes that since 
the TG is not yet fabricated, the actual material properties, including the test data and calculated 
toughness curves that support the material property assumptions in the turbine missile analysis, 
cannot be obtained until procurement of the TG.  Therefore, the actual material properties of the 
turbine rotor should be provided during procurement of the TG.  Since the applicant states in 
Part 10 of the COL, “ITAAC and Proposed License Conditions,” that the ITAAC in the US-
APWR DCD, Tier 1, “Design Control Document for the US-APWR, Tier 1,” are incorporated by 
reference, the staff has determined that COL FSAR Part 10, “ITAAC and Proposed License 
Conditions,” incorporates sufficient information from ITAAC 2 in Table 2.7.1.1-1, “Turbine 
Generator Inspections, Tests, Analyses, and Acceptance Criteria,” of the US-APWR DCD, to 
ensure the as-built material properties of the turbine rotors will be bounded by the applicable 
turbine missile analysis provided in the US-APWR DCD.  Therefore, the deletion of the 
information concerning the as-built material properties from STD COL 10.2(1), “Design Bases,” 
in Revision 1 of the COL is acceptable since it is included in ITAAC 2 of Table 2.7.1.1-1, 
“Turbine Generator Inspections, Tests, Analyses, and Acceptance Criteria,” of the US-APWR 
DCD, described above and incorporated by reference in Part 10 of the COL, “ITAAC and 
Proposed License Conditions.” 
 
10.2.5   Post-Combined License Activities 
 
In accordance with the resolution of STD COL 10.2(1), “Design Bases,” the COL licensee will 
establish a turbine maintenance and inspection program prior to fuel load.  
 
The applicant committed to include in COLA Part 10, “ITAAC and Proposed License 
Conditions,” the following license condition on the turbine inspection program: 
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• License Condition (10-1) - The licensee shall implement the turbine 
inspection program prior to fuel load. 

 
10.2.6    Conclusion 
 
The staff is reviewing the information in Section 10.2, “Turbine-Generator (T/G),” of the US-
APWR DCD under Docket Number 52-021.  The results of the staff’s technical evaluation of the 
information related to the TG system incorporated by reference in the FSAR 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 10.2, “Turbine-Generator (T/G),” of this SE to reflect the final disposition of the DC 
application. 
 
In addition, the staff concludes that the relevant information presented within the FSAR is 
acceptable and meets the requirements of GDC 4, “Environmental and Dynamic Effects Design 
Bases,” with respect to the TG.  The staff based its conclusion on the following: 
 

• STD COL 10.2(1), “Design Bases,” as related to the applicant’s commitment to 
establish a turbine maintenance and inspection program prior to fuel loading and 
will be consistent with the maintenance and inspection program plan activities 
and inspection intervals identified in DCD Subsection 10.2.3.5, “Inservice 
Inspection.” 

 
The staff further concludes, based on COL FSAR Section 10.2, Revision 1, and the applicant’s 
August 9, 2010, response to RAI 4846, Question 10.02.03-02, which is being tracked as 
Confirmatory Item 10.02.03-02, that the applicant adequately addressed COL Information Item 
10.2(1), “Design Bases,” in Section 10.2.3, “Turbine Rotor Integrity,” of the US-APWR DC 
application.  The applicant has described an inspection and maintenance program for ensuring 
the integrity of the turbine rotors, which provides reasonable assurance that the probability of 
generating a turbine missile is low.  The applicant’s license condition is consistent with the 
guidance in the SRP Section 10.2.3, “Turbine Rotor Integrity,” to ensure that the as-built 
condition of the TG will be consistent with the design.   
 

10.3 Main Steam System 
 
10.3.1    Introduction 
 
The main steam system consists of the steam piping and valves, e.g., the main steam isolation 
valves, which carry steam from the SGs to the main turbine.  The main steam system also 
supplies several support systems with steam as discussed below in this SE. 
 
10.3.2    Summary of Application 
 
Section 10.3, “Main Steam System,” of the FSAR, Revision 1, incorporates by reference, with 
no departures, Section 10.3, “Main Steam System,” of the US-APWR DCD, Revision 2.  DCD 
Section 10.3, “Main Steam System,” includes Section 10.3.6, “Steam and Feedwater System 
Materials,” which addresses the SRP Section 10.3.6, “Steam and Feedwater System Materials,” 
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and RG 1.206, “Combined License Applications for Nuclear Power Plants (LWR Edition),” dated 
June 2007.  Section C.III.1 Chapter 10, C.I.10.3.6, “Steam and Feedwater System Materials.”  
The applicant also provided additional information in Section 10.3.2.4.3, “Water Steam Hammer 
Prevention,” and Section 10.3.6.3, “Flow-Accelerated Corrosion (FAC),” to address the STD 
COL information items as listed below: 
 
US-APWR COL Information Items 
 

• STD COL 10.3(1) - FAC monitoring program. 
 

• STD COL 10.3(3) - Operating and maintenance procedures for water (steam) 
hammer prevention. 

 
Interface Requirements 
 
The US-APWR DCD Tier 2, Section 1.8, Table 1.8-1, “Significant Site-Specific Interfaces with 
the Standard US-APWR Design,” identifies significant interfaces between the US-APWR 
standard design and the COL application.  This table does not specify any interfaces related to 
Section 10.3, “Main Steam System,” of the DCD.  
 
10.3.3    Regulatory Basis 
 
The regulatory basis of the information incorporated by reference is addressed within the FSER 
related to the DCD.  In addition, the relevant requirements of the Commission's regulations for 
the main steam system, and the associated acceptance criteria, are given in Section 10.3, “Main 
Steam System,” of NUREG-0800, the SRP.  The applicable regulatory requirements for the 
COL specific items described above include the following: 
 

GDC 4, “Environmental and Dynamic Effects Design Bases,” which requires, in part, that 
SSCs important to safety be protected against environmental and dynamic effects, including 
the effects of missiles that may result from equipment failure. 
 

Acceptance criteria which meet the regulatory requirements for this review are also contained 
in: 
 

1. RG 1.206, “Combined License Applications for Nuclear Power Plants (LWR 
Edition)”, dated June 2007. 

 
2. Generic Letter (GL) 89-08, “Erosion/Corrosion-Induced Pipe Wall Thinning,” 

dated May 2, 1989. 
 
10.3.4    Technical Evaluation 
 
The staff reviewed FSAR Section 10.3, “Main Steam System,” and checked the referenced DCD 
to ensure that the combination of the DCD information incorporated by reference and the 
information provided in the COL to address the COL information items in the DCD related to the 
main steam system, specifically, regarding water (steam) hammer prevention and a FAC 
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program, and interface items represent the complete scope of information relating to this review 
topic.  The staff’s review confirmed that the information contained in the application and 
incorporated by reference addresses the required information relating to the main steam 
system.  Section 10.3, “Main Steam System,” of the US-APWR DCD is being reviewed by the 
staff under Docket Number 52-021.  The staff’s technical evaluation of the information 
incorporated by reference related to the main steam system will be documented in the staff’s SE 
in the DC application for the US-APWR.   
 
10.3.4.1    Steam and Feedwater System Materials (related to DCD and FSAR Section 

10.3.6, RG 1.206, Section C.I.10.3.6) and Flow-Accelerated Corrosion 
 
FSAR Section 10.3.6, “Steam and Feedwater System Materials,” addresses the materials 
selection, fabrication, and fracture toughness of American Society of Mechanical Engineers 
(ASME) Code Section III, Class 2 and Class 3, pressure boundary components of the steam 
and feedwater systems and also discusses the applicant’s FAC program. 
 
The staff reviewed FSAR Section 10.3.6, “Steam and Feedwater System Materials,” and the 
referenced DCD to ensure that the information contained therein satisfies the requirements of 
10 CFR 52.79(d) and that any supplemental information to be provided by the COL applicant 
has been addressed in the COLA.  The staff reviewed FSAR Section 10.3.6, “Steam and 
Feedwater System Materials,” for conformance to RG 1.206, Section C.III.1, “Combined License 
Applications for Nuclear Power Plants (LWR Edition)”, dated June 2007, Chapter C.III.10.3.6, 
“Steam and Feedwater System Materials.”  On the basis of its review of FSAR Section 10.3.6, 
“Steam and Feedwater System Materials,” the staff finds that this section incorporates by 
reference Section 10.3.6, “Steam and Feedwater System Materials,” of the US-APWR DCD with 
no departures.  The staff’s technical evaluation of the information incorporated by reference 
related to steam and feedwater system materials is documented in Section 10.3.6, “Steam and 
Feedwater System Materials,” of the US-APWR FSER.  The staff’s evaluation of the 
supplemental information related to COL Information Item 10.3(1), “FAC monitoring program”, is 
discussed below. 
 
FSAR Section 10.3.6.3, “Flow- Accelerated Corrosion,” discusses STD COL 10.3(1), “FAC 
monitoring program”, which the applicant provided to address the COL information item 
identified in FSAR Table 1.8-201, “Significant Site-Specific Interfaces with the Standard US-
APWR Design,” as COL Information Item 10.3(1), “FAC monitoring program”.  US-APWR DCD 
Section 10.3.7, “Combined License Information,” and Table 1.8-2, “Significant Site-Specific 
Interfaces with the Standard US-APWR Design,” list COL Information Item COL 10.3(1) “FAC 
monitoring program,” which states: 
 

1. The Combined License Applicant will provide a description of the FAC monitoring 
program for carbon steel portions of the steam and power conversion systems 
that contain water or wet steam and are susceptible to erosion-corrosion 
damage.  The description will address consistency with Generic Letter 89-08 and 
NSAC-202L-R2, “Erosion/Corrosion-Induced Pipe Wall Thinning,” dated May 2, 
1989, and will provide a milestone schedule for implementation of the program. 

 
GL 89-08, “Erosion/Corrosion-Induced Pipe Wall Thinning,” dated May 2, 1989, stressed the 
importance of implementing formalized procedures or administrative controls to ensure 
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continued long-term implementation of a FAC monitoring program for piping and components.  
Guidance provided by Electric Power Research Institute (EPRI) in NSAC-202L R2, 
“Recommendations for an Effective Flow Accelerated Corrosion Program,” includes procedures 
and administrative controls to ensure that the structural integrity of all carbon steel lines 
containing high-energy fluids is maintained by minimizing FAC effects.  The guidance in EPRI 
Technical Report NSAC-202L-R2, “Recommendations for an Effective Flow Accelerated 
Corrosion Program,” is a refinement of the guidance developed by the industry that was 
endorsed by the NRC in NUREG-1344, “Erosion/Corrosion-Induced Pipe Wall Thinning in U.S. 
Nuclear Power Plants,” dated April 1989.  The EPRI guidance is applicable to new reactors and 
remains acceptable to the staff. 
 
FSAR Section 10.3.6.3, “Steam and Feedwater System Materials,” states that the applicant’s 
FAC monitoring program will address the concerns stated in GL 89-08,  “Erosion/Corrosion-
Induced Pipe Wall Thinning,” dated May 2, 1989, and is consistent with the guidelines of NSAC-
202L-R2, “Recommendations for an Effective Flow Accelerated Corrosion Program.”  Since the 
details of the program depend, in part, on delayed design and as-built information, the FAC 
monitoring program will be established after the application phase but before fuel load. 
 
In addition to stating that the program is consistent with the guidelines of NSAC-202L-R2, 
“Recommendations for an Effective Flow Accelerated Corrosion Program,” FSAR Section 
10.3.6.3, “Steam and Feedwater System Materials,” contains a description of the FAC program 
which is summarized below: 
 

STD COL 10.3(1), “FAC monitoring program,” includes a description of the analysis of 
piping and components, inspections, personnel training, program procedures, use of 
industry experience, and long-term program strategy, in order to monitor and manage 
the degradation of carbon steel portions of the steam and power conversion systems 
that contain water or wet steam that are susceptible to FAC.   

 
The applicant will use an industry-sponsored program to predict the wear rate for piping and 
components in high-energy piping systems susceptible to FAC.  Susceptible components are 
tracked in a database and inspected in order of susceptibility.  Preservice wall thickness 
measurements are performed to provide baseline data.  Baseline data and data acquired during 
the first inspections after the plant goes into service are used to trend degradation in order to 
schedule subsequent examinations. 
 
The FAC monitoring program will be administered by trained and experienced personnel who 
will receive task-specific training.  A nondestructive examination will be carried out by qualified 
personnel.  Inspection data are analyzed by experienced personnel to determine the overall 
effect on piping and components. 
 
The FAC program is governed by a procedure that requires the monitoring and control of FAC, 
identification of task to be performed, identification of a managerial position that has overall 
responsibility of the program, identification of communication requirements between the 
manager and other departments, quality assurance requirements, identification of long-term 
goals, and a method for evaluation of plant performance. 
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The FAC program includes implementation procedures to provide guidance for controlling the 
major task that are conducted as part of the FAC program.  The major tasks include identifying 
susceptible piping and components, performing a FAC analysis, preservice thickness 
measurements, selecting and scheduling components for initial inspection, performing 
inspections after plant operation cycles, evaluation of degraded and/or thinning components, 
repair or replacement of components when necessary, selecting and scheduling locations for 
subsequent inspections, collection and storage of inspection records, and expanding inspection 
locations as necessary. 
 
The applicant uses industry experience as a supplement to the plant analysis and management 
program.  The FAC inspection program is updated to include industry experience by identifying 
susceptible components or piping features.  The applicant’s long term strategy is to improve the 
FAC inspection program and to reduce the susceptibility of piping components to FAC.  A 
description of the applicant’s long-term strategy will be included in the FAC program. 
 
Based on the FAC monitoring program description provided by the applicant in FSAR Section 
10.3.6.3, “Steam and Feedwater System Materials,” and STD COL 10.3(1), “FAC monitoring 
program,” the staff finds that the applicant’s FAC monitoring program is consistent with the 
guidelines provided in NSAC-202L-R2, “Recommendations for an Effective Flow Accelerated 
Corrosion Program,” and appropriately addresses the concerns identified in GL 89-08, 
“Erosion/Corrosion-Induced Pipe Wall Thinning,” dated May 2, 1989, and is, therefore, 
acceptable. 
 
10.3.4.2    Water Hammer Prevention in the Stream and Feedwater Systems 
 
FSAR Section 10.3.2.4.3, “Water (Steam) Hammer Prevention,” provides additional information 
to address STD COL 10.3(3), “Operating and maintenance procedure for water hammer 
prevention,” of the US-APWR DCD, which states: 
 

The Combined License Applicant is to provide operating and maintenance 
procedures in including adequate precautions to prevent water (steam) hammer, 
relief valve discharge loads and water entrainment effects in accordance with 
NUREG-0927 and a milestone schedule for implementation of the procedure. 

 
In FSAR Section 10.3.2.4.3, “Water (Steam) Hammer Prevention,” the applicant added the 
following statement to address STD COL 10.3(3): 
 

The operating and maintenance procedures regarding water hammer are included in 
system operating procedures in Subsection 13.5.2.1, “Operating and Emergency 
Operating Procedures.”  A milestone schedule for implementation of the procedures is 
also included in Subsection 13.5.2.1, “Operating and Emergency Operating Procedures.” 

 
The staff reviewed the COL information item for the main steam supply system (MSSS) referred 
to the above and determined that the supplemental information added to FSAR Section 
10.3.2.4.3, “Water (Steam) Hammer Prevention,” adequately addresses STD COL 10.3(3), 
“Operating and maintenance procedure for water hammer prevention,” because it specifies that 
the operating and maintenance procedures developed for the MSSS in FSAR Section 13.5.2.1, 
“Operating and Emergency Operating Procedures,” included provisions for water hammer 
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prevention.  US-APWR DCD Section 10.3.2.4.3, “Water (Steam) Hammer Prevention,” which is 
incorporated by reference into the COL, contains a detailed list of procedural precautions that 
will reduce or minimize the occurrence of water hammer and relief valve discharge loads.  
FSAR Section 13.5.2.1, “Operating and Emergency Operating Procedures,” also provided the 
milestone schedule by stating that operating procedures for all anticipated conditions affecting 
safety will be developed and available for NRC inspection prior to fuel load. 
 
Based on the review of the information provided in Section 10.3.2.4.3, “Water Steam Hammer 
Prevention,” and Section 13.5.2.1, “Operating and Emergency Operating Procedures,” of the 
COLA, the staff finds that the applicant has adequately addressed STD COL 10.3(3), “Operating 
and maintenance procedure for water hammer prevention.”  Further, the staff reviewed the key 
elements for the procedures provided in COL Section 10.3.4, “Inspection and Tests,” and 
compared them to industry experience and staff guidance in accordance with Section 10.3, 
“Main Steam Supply,” of NUREG-0800, and finds that the applicant has adequately addressed 
water hammer for the MSSS. 
 
10.3.5    Post-Combined License Activities 
 
The COL applicant will implement its FAC program prior to fuel load. 
 
The COL applicant will implement its water hammer prevention program prior to fuel load. 
 
10.3.6    Conclusions 
 
The NRC staff reviewed the application and checked the referenced DCD.  The staff’s review 
confirmed that the applicant addressed the required information relating to the main steam 
system, and there is no outstanding information expected to be addressed in the FSAR related 
to this section. 
 
The staff is reviewing the information in Section 10.3, “Main Steam Supply,” of the US-APWR 
DCD under Docket Number 52-021.  The results of the staff’s technical evaluation of the 
information related to the main steam system incorporated by reference in the FSAR 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 10.3, “Main Steam Supply,” of this SE to reflect the final disposition of the 
DC application. 
 
On the basis of its review of FSAR Section 10.3, “Main Steam Supply,” the staff concludes that 
the relevant information presented within the FSAR related to the main steam system is 
acceptable and meets the applicable requirements and acceptance criteria.  Specifically, the 
staff concludes that the information pertaining to FSAR Section 10.3, “Main Steam Supply,” 
Revision 1, is within the scope of the DC and adequately incorporates by reference 
Section 10.3, “Main Steam Supply,” of the US-APWR DCD, Revision 2, and is, thus, acceptable. 
 
The staff further concludes that FSAR Section 10.3, “Main Steam Supply,” adequately 
addresses COL Information Items 10.3(1), “FAC monitoring program,” and 10.3(3), “Operating 
and maintenance procedure for water hammer prevention,” from the US-APWR DCD.  
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Specifically, the staff concludes that COL Information Item 10.3(1), “FAC monitoring program,” 
is acceptable because the applicant’s FAC monitoring program will be consistent with the 
guidance provided in NSAC-202L-R2, “Recommendations for an Effective Flow Accelerated 
Corrosion Program,” appropriately addresses the concerns in GL 89-08, “Erosion/Corrosion-
Induced Pipe Wall Thinning,” dated May 2, 1989, and will be implemented prior to fuel load.  In 
addition, the staff concludes that COL Information Item 10.3(3), “Operating and maintenance 
procedure for water hammer prevention,” is acceptable because the procedures for water 
hammer prevention will incorporate the water hammer precautions described in the previously 
approved DCD and will be implemented prior to fuel load. 
 

10.4 Other Features of the Steam and Power Conversion Systems 
 
This section describes features associated with the steam and power conversion systems, 
including the main condensers, main condenser evacuation, turbine gland seal, turbine bypass, 
circulating water, condensate polishing, condensate and feedwater, SG blowdown, emergency 
feedwater, secondary side chemical injection, and auxiliary steam supply systems. 
 
10.4.1 Main Condensers 
 
This section of the CPNPP, Units 3 and 4 COL FSAR describes the functions of the main 
condenser to condense and deaerate the exhaust steam from the main turbine and provide a 
heat sink for the turbine bypass system.  
 
Section 10.4.1, “Main Condensers,” of the CPNPP, Units 3 and 4 COL FSAR, Revision 1, 
incorporates by reference, with no departures or supplements, Section 10.4.1, “Main 
Condensers,” of the US-APWR DCD, Revision 2.  The staff reviewed the application and 
checked the referenced DCD to ensure that the applicant had addressed all issues relating to 
this section.  The staff’s review confirmed that the applicant has addressed all issues related to 
this section.  
 
The staff is reviewing the information in DCD Section 10.4.1, “Main Condensers,” under Docket 
Number 52-021.  The results of the NRC staff’s technical evaluation of the information related to 
the main condensers incorporated by reference in the CPNPP, Units 3 and 4 COL FSAR will be 
documented in the SE of the DC application for the US-APWR.  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 10.4.1, “Main Condensers,” of this SE to reflect the final disposition of the DC 
application design.  
 
10.4.2 Main Condenser Evacuation System 
 
This section of the CPNPP, Units 3 and 4 COL FSAR describes the functions of the main 
condenser evacuation system to remove non-condensable gases from the main condenser 
during plant startup and normal operation, and establish and maintain a vacuum in the main 
condenser. 
 
Section 10.4.2, “Main Condenser Evacuation System,” of the CPNPP, Units 3 and 4 COL 
FSAR, Revision 1, incorporates by reference, with no departures or supplements, 
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Section 10.4.2, “Main Condenser Evacuation System,” of the US-APWR DCD, Revision 2.  The 
staff reviewed the application and checked the referenced DCD to ensure that the applicant had 
addressed all issues relating to this section.  The staff’s review confirmed that the applicant has 
addressed all issues related to this section   
 
The staff is reviewing the information in DCD Section 10.4.2, “Main Condenser Evacuation 
System,” under Docket Number 52-021.  The results of the staff’s technical evaluation of the 
information related to the main condenser evacuation system incorporated by reference in the 
CPNPP, Units 3 and 4 COL FSAR will be documented in the staff’s SE of the DC application for 
the US-APWR.  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 10.4.2, “Main Condenser Evacuation System,” 
of this SE to reflect the final disposition of the DC application design. 
 
10.4.3 Gland Seal System (Related to RG 1.206, Section C.III.1, Chapter 10, 

C.I.10.4.3, “Turbine Gland Sealing System”) 
 
This section of the CPNPP, Units 3 and 4 COL FSAR describes the function of the gland seal 
system to prevent air leakage into and steam leakage out of the casings of the TG. 
 
Section 10.4.3, “Turbine Gland Sealing System,” of the CPNPP, Units 3 and 4 COL FSAR, 
Revision 1, incorporates by reference, with no departures or supplements, Section 10.4.3, 
“Gland Seal System,” of the US-APWR DCD, Revision 2.  The staff reviewed the application 
and checked the referenced DCD to ensure that the applicant had addressed all issues relating 
to this section.  The staff’s review confirmed that the applicant has addressed all issues related 
to this section. 
 
The staff is reviewing the information in DCD Section 10.4.3, “Turbine Gland Sealing System,” 
under Docket Number 52-021.  The results of the staff’s technical evaluation of the information 
related to the gland seal system incorporated by reference in the CPNPP, Units 3 and 4 COL 
FSAR will be documented in the staff’s SE of the DC application for the US-APWR.  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 10.4.3, “Turbine Gland Sealing System,” of this SE to reflect the final 
disposition of the DC application design.  
 
10.4.4 Turbine Bypass System 
 
This section of the CPNPP, Units 3 and 4 COL FSAR describes the function of the turbine 
bypass system to flow the main steam from the SGs to the main condenser bypassing the main 
turbine.  This is done to minimize transient effects on the reactor coolant system (RCS) during 
startup, hot standby, cooldown and the generator step-load reduction. 
 
Section 10.4.4, “Turbine Bypass System,” of the CPNPP, Units 3 and 4 COL FSAR, Revision 1, 
incorporates by reference, with no departures or supplements, Section 10.4.4, “Turbine Bypass 
System,” of the US-APWR DCD, Revision 2.  The staff reviewed the application and checked 
the referenced DCD to ensure that the applicant had addressed all issues relating to this 
section.  The staff’s review confirmed that the applicant has addressed all issues related to this 
section. 
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The staff is reviewing the information in DCD Section 10.4.4, “Turbine Bypass System,” under 
Docket Number 52-021.  The results of the staff’s technical evaluation of the information related 
to the turbine bypass system incorporated by reference in the CPNPP, Units 3 and 4 COL 
FSAR will be documented in the staff’s FSER of the DC application for the US-APWR.  The 
FSER of the US-APWR is not yet complete, and this is being tracked as part of Open Item [1-
1].  The staff will update Section 10.4.4, “Turbine Bypass System,” of this SE to reflect the final 
disposition of the DC application design.  
 
10.4.5 Circulating Water System 
 
10.4.5.1 Introduction 
 
The circulating water system (CWS) supplies cooling water to remove heat from the main 
condensers, under varying conditions of power plant operation and site environmental 
conditions.  It does not have a safety-related function. 
 
10.4.5.2 Summary of Application 
 
FSAR Section 10.4.5, “Circulating Water System,” incorporates by reference Section 10.4.5, 
“Circulating Water System,” of the US-APWR DCD.  In addition, in FSAR Section 10.4.5, 
“Circulating Water System,” the applicant provided the following: 
 
US-APWR COL Information Items 
 

• CP COL 10.4(1) 
 
The applicant provided additional information in Comanche Peak (CP) COL Information Item 
10.4(1) related to COL Information Item 10.4(1), which states: 
 

Circulating Water System.  The Combined License Applicant is to determine the 
site-specific final system configuration and system design parameters for the 
CWS including makeup water and blowdown. 
 

US-APWR DCD Site Specific Interface 
 
The applicant provided additional information to address the site-specific interface from DCD 
Section 10.4.5, “Circulating Water System,” by including in FSAR Section 10.4.5, “Circulating 
Water System,” a description of the site-specific CWS.  Additionally, Table 1.8-1R, “Significant 
Site-Specific Interfaces with the Standard US-APWR Design,” of the FSAR states that the site-
specific final system configuration and system design parameters are considered to be outside 
the standard scope of design.  The DCD includes a typical design of the CWS. 
 
10.4.5.3 Regulatory Basis 
 
The regulatory basis of the information incorporated by reference is addressed within the FSER 
related to the DCD.  In addition, the relevant requirements of the Commission's regulations for 
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the CWS, and the associated acceptance criteria, are given in Section 10.4.5, "Circulating 
Water System," of NUREG-0800. 
 
The applicable regulatory requirements for the COL-specific items described above are as 
follows: 
 

1. GDC 4, “Significant Site-Specific Interfaces with the Standard US-APWR 
Design,” as it relates to design provisions provided to accommodate the effects 
of discharging water that may result from a failure of a component or piping in the 
CWS. 

 
2. GDC 5, “Sharing of Structures, Systems, and Components,” as it relates to the 

capability of shared structures, systems, and components important to the safety 
to perform the required safety functions. 

 
10.4.5.4 Technical Evaluation  
 
Section 10.4.5, “Circulating Water System,” of the US-APWR DCD, Revision 2, provides 
information regarding the design of the CWS, which includes the circulating water pumps, the 
CWS expansion joint, the CWS cooling towers (CTW), the CWS CTW basins, the CWS 
chemical injection system, CWS CTW basin makeup water system, the CWS CTW basin 
blowdown system, instrumentation and controls, and associated piping and valves.  The CWS 
CTW basin makeup water system includes a raw water intake structure, makeup water pumps, 
CTW basin level instrumentation, and associated piping and valves. 
 
The staff reviewed Section 10.4.5, “Circulating Water System,” of the COL FSAR, Revision 1, 
and the referenced DCD to ensure that the applicant had appropriately incorporated by 
reference, the CWS.  Section 10.4.5, “Circulating Water System,” of the US-APWR DCD is 
being reviewed by the staff under Docket Number 52-021.  The staff’s technical evaluation of 
the information incorporated by reference related to the CWS will be documented in the staff’s 
SE for the US-APWR DC application. 
 
• COL Information Item 10.4(1), “Circulating Water System” 
 
In FSAR Section 10.4.5, the applicant identified the portions of the DCD CWS design that are 
the same as the CPNPP, Units 3 and 4 CWS design by incorporating by reference certain 
portions of the US-APWR DCD.  These portions of the CWS design include the circulating water 
pumps, the CWS expansion joint, the CWS CTW, the CWS CTW basins, instrumentation and 
controls, and associated piping and valves.  Therefore, the staff finds that FSAR, Revision 1, 
Section 10.4, “Other Features of Steam and Power Conversion System,” appropriately 
incorporates by reference Section 10.4.5, “Circulating Water System,” of the US-APWR DCD, 
Revision 2, with no departures.   
 
In FSAR Section 10.4.5, Figure 10.4.5-1R, “Circulating Water System Piping and 
Instrumentation Diagram;” Figure 10.4.5-201, “Circulating Water System Piping and 
Instrumentation Diagram (Site-specific portion);” and Table 10.4.5-1R, “Design Parameters for 
Major Components of Circulating Water System,” the applicant addressed COL Information Item 
10.4(1) by identifying the portions of the DCD CWS that are site-specific for the CPNPP, Units 3 



 
Comanche Peak Nuclear Power Plant, Units 3 and 4, 

Combined License Safety Evaluation Report 

10-16 
 

 

and 4 CWS.  The CPNPP, Units 3 and 4 site-specific portions include the CWS CTW basin 
makeup water system, the CWS CTW basin blowdown system, and the CWS chemical injection 
system.  The staff’s technical evaluation below is limited to a review of this site specific 
supplemental information.   
 

1. Site Specific CWS CTW basin makeup water system 
 

The CPNPP, Units 3 and 4 site-specific CWS CTW basin makeup water system 
includes a common intake structure on Lake Granbury for both units, five 50 
percent capacity makeup water pumps (two for each unit and one common spare 
pump for both units), a jockey pump that is common to both units, CTW basin 
level instrumentation, screens, compressed air for cleaning the screens, and 
associated piping and valves.   

 
The CPNPP, Units 3 and 4, site-specific CWS CTW basin makeup water system 
also provides makeup to the ultimate heat sink CTW basin.   

 
The ultimate heat sink (UHS) is the only safety-related system that is connected 
to the CWS CTW basin makeup water system.  Since the UHS is designed to 
provide cooling for the unit for at least 30 days following an accident without 
providing makeup water, the CWS CTW basin makeup water system is not 
credited for providing a safety-related makeup source to the UHS CTW basin.  
The staff’s evaluation of the potential adverse impact failure of the CWS CTW 
basin makeup water system could have on the UHS is discussed in Chapter 9, 
“Auxiliary Systems,” Section 9.2.5, :”Ultimate Heat Sink,” of this SE.  Thus, a 
failure of the CWS CTW basin makeup water system will have no adverse affect 
on any safety-related SSCs.   

 
2. Site-Specific CWS CTW basin blowdown system 

 
The CPNPP, Units 3 and 4, site-specific CWS CTW basin blowdown system is 
drained by gravity to Lake Granbury, rather than using blowdown pumps.  The 
blowdown system includes four blowdown line priming pumps (one per basin), 
two blowdown diffusers (one for each unit), and associated piping and valves. 

 
3. Site Specific CWS chemical injection system 

 
The CPNPP, Units 3 and 4 site-specific CWS chemical injection system is the 
same as the DCD, except the site-specific design also provides chemical 
injection to the UHS CTW basin. 

 
The staff’s evaluation of the water quality for the UHS basin is discussed in Chapter 9, Section 
9.2.5 of the staff’s SE. 
 
GDC 4 
 
GDC 4, “Environmental and Dynamic Effects Design Bases,” requires that SSCs shall be 
appropriately protected from the effects of discharging fluids.  The staff reviewed the site-
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specific CWS design to ensure that failure of the CWS would not have adverse effects on 
safety-related SSCs.  Since the volume of water discharged as a result of a postulated pipe-
break in the site-specific CWS design is bounded by a pipe-break in the US-APWR DCD CWS 
design and since the site-specific CWS design is located in a similar location as the 
corresponding portions of the US-APWR CWS design, failure of the site-specific CWS design 
does not change the conclusion reached in the SE for the US-APWR DCD that the CWS design 
meets GDC 4.   
 
GDC 5 
 
Because the site-specific CWS design shares the CTW basin makeup water system intake 
structure, makeup water pump, and jockey pump between CCNPP, Units 3 and 4, the staff 
evaluated the site-specific CWS design in accordance with the requirements of GDC 5, “Sharing 
of Structures, Systems, and Components.”  GDC 5 requires that the sharing of SSCs between 
nuclear power units will not significantly impair the capability to perform its safety functions.  The 
shared components are shown in Figure 10.4.5-201.  Since the site-specific CWS design is non-
safety related and does not perform a safety function, the requirements of GDC 5 are not 
applicable to the site-specific CWS design.  
 
10.4.5.5 Post Combined License Activities 
 
There are no post combined license activities. 
 
10.4.5.6 Conclusions 
 
On the basis of its review, the staff finds that FSAR, Revision 1, Section 10.4, “Other Features 
of Steam and Power Conversion System,” incorporates by reference Section 10.4.5, “Circulating 
Water System,” of the US-APWR DCD, Revision 2, with no departures.  Section 10.4.5, 
“Circulating Water System,” of the US-APWR DCD is being reviewed by the staff under Docket 
Number 52-021.  The staff’s technical evaluation of the information incorporated by reference 
related to the CWS will be documented in the staff’s SE of the DC application for the US-APWR 
design in Section 10.4.5, “Circulating Water System,” of the US-APWR DCD under Docket 
Number 52-021.  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 10.4.5, “Circulating Water System,” of this SE 
to reflect the final disposition of the DC application. 
 
The staff concludes that the applicant provided sufficient information regarding the CPNPP, 
Units 3 and 4 site-specific CWS design to adequately address COL Information Item 10.4(1).  
The staff also concludes that GDC 5 is not applicable to the site-specific CWS design since the 
CWS design is non-safety related and does not perform a safety function.  In addition, the staff 
concludes that the site-specific CWS design meets GDC 4 since the volume of water 
discharged as a result of a postulated pipe-break in the site-specific CWS design is bounded by 
a pipe-break in the US-APWR DCD CWS design and since the site-specific CWS design is 
located in a similar location as the corresponding portions of the US-APWR CWS design.   
 
10.4.6    Condensate Polishing System (Related to RG 1.206, Section C.III.1, 

Chapter 10, C.I.10.4.6, “Condensate Cleanup System”) 
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This section of the CPNPP, Units 3 and 4 COL FSAR describes the function of the condensate 
polishing system (CPS) to remove dissolved ionic solids and impurities from the condensate.  
This system provides condensate cleanup capability and maintains condensate quality, on an 
as needed basis, through demineralization. 
 
Section 10.4.6, “Condensate Polishing System,” of the FSAR, Revision 1, incorporates by 
reference, with no departures or supplements, Section 10.4.6, “Condensate Polishing System,” 
of the US-APWR DCD, Revision 2.  The staff reviewed the application and checked the 
referenced DCD to ensure that the applicant had addressed all issues relating to this section.  
The staff’s review confirmed that the applicant has addressed all issues related to this section. 
 
The staff is reviewing the information in DCD Section 10.4.6, “Condensate Polishing System,” 
under Docket Number 52-021.  The results of the staff’s technical evaluation of the information 
related to the CPS incorporated by reference in the CPNPP, Units 3 and 4 COL FSAR will be 
documented in the staff’s SE of the DC application for the US-APWR.  The FSER 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 10.4.6, “Condensate Polishing System,” of this SE to reflect the final disposition 
of the DC application design.  
 
10.4.7 Condensate and Feedwater System 
 
10.4.7.1 Introduction 
 
The condensate and feedwater system (CFS) provides feedwater at the required temperature, 
pressure, and flow rate to the SGs.  Condensate, pumped from the main condenser hotwell 
outlet by the condensate pumps, passes through the CPS, gland seal steam condenser, and 
low-pressure feedwater heaters to the deaerator.  The feedwater booster/main feedwater 
pumps then pump the feedwater through the high-pressure feedwater heaters to the SGs. 
 
10.4.7.2 Summary of Application 
 
Section 10.4, “Other Features of the Steam and Power Conversion System,” of the CPNPP, 
Units 3 and 4 COL FSAR, Revision 1, incorporates by reference Section 10.4.7 “Condensate 
and Feedwater System,” of the US-APWR DCD, Revision 2.  
 
In addition to the CFS design incorporated by reference, in FSAR Section 10.4.7.7, “Water 
Hammer Prevention,” the applicant provided the following to address DCD COL Information 
Item 10.4(6): 
 

“Operating and maintenance procedures for water hammer prevention,” 
which states:  “The Combined License Applicant is to provide operating 
and maintenance procedures in accordance with NUREG-0927 and a 
milestone schedule for implementation of the procedure.” 

 
COL Information Items: 
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• STD COL 10.4(6):  The operating and maintenance procedures regarding water 
hammer are included in system operating procedures in Subsection 13.5.2.1.  A 
milestone schedule for implementation of the procedures is also included in 
Subsection 13.5.2.1.  

 
Interface Requirements 
 
The US-APWR DCD Tier 2, Section 1.8, Table 1.8-1, “Significant Site-Specific Interfaces with 
the Standard US-APWR Design,” identifies significant interfaces between the US-APWR 
standard design and the COLA.  This table does not specify any interfaces related to Section 
10.4.7, “Condensate and Feedwater System,” of the DCD. 
 
10.4.7.3 Regulatory Basis 
 
The regulatory basis of the information incorporated by reference and for the supplemental 
information included in this application is addressed in the FSER for the US-APWR DCD.  The 
relevant requirements of the Commission regulations for the CFS, and the associated 
acceptance criteria, are given in Section 10.4.7, “Condensate and Feedwater System,” of 
NUREG-0800. 
 
The applicable regulatory requirements for the COL specific items described above are as 
follow: 
 

GDC 4, “Environmental and Dynamic Effects Design Bases,” as it relates to design 
provisions provided to accommodate the effects of discharging water that may result 
from a failure of a component or piping in the CFS.  

 
10.4.7.4 Technical Evaluation 
 
The staff reviewed Section 10.4.7, “Condensate and Feedwater System,” of the FSAR and 
checked the referenced DCD to ensure that the combined information represents the complete 
scope of information relating to this review topic.  The staff’s review confirmed that the 
information contained in the application and incorporated by reference from the US-APWR DCD 
addresses the regulatory considerations that pertain to the CFS.  Section 10.4.7, “Condensate 
and Feedwater System,” of the US-APWR DCD is being reviewed by the staff under Docket 
Number 52-021.  The staff’s technical evaluation of the information incorporated by reference 
for the CFS will be documented in the corresponding section of the FSER that is issued for the 
US-APWR DCD application.  Consequently, this section only evaluates the additional 
information in COL FSAR Section 10.4.7, “Condensate and Feedwater System,” that was 
provided to address COL Information Item 10.4(6), “Condensate Polishing System,” for the 
CFS. 
 
COL Information Items: 
 
In Section 10.4.7.7, “Condensate and Feedwater System,” of the FSAR, the applicant provided 
additional information to address COL Information Item COL 10.4(6), “Operating and 
maintenance procedure for water hammer prevention,” of the US-APWR DCD, which states: 
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The Combined License Applicant is to provide operating and maintenance 
procedures in accordance with NUREG-0927 and a milestone schedule for 
implementation of the procedure. 

 
In FSAR Section 10.4.7.7, “Condensate and Feedwater System,” the applicant added the 
following statement: 
 

The operating and maintenance procedures regarding water hammer are included in 
system operating procedures in Subsection 13.5.2.1, “Operating and Emergency 
Operating Procedures.”  A milestone schedule for implementation of the procedures is 
also included in Subsection 13.5.2.1, “Operating and Emergency Operating Procedures.” 

 
The staff reviewed the COL information item for the CFS referred to above and determined that 
the supplemental information added to FSAR Subsection 10.4.7.7, “Condensate and Feedwater 
System,” adequately addresses the COL information item because it specifies that the operating 
and maintenance procedures developed for the CFS in FSAR Subsection 13.5.2.1, “Operating 
and Emergency Operating Procedures,” include provisions for water hammer prevention.  US-
APWR DCD Subsection 10.4.7.7, “Condensate and Feedwater System,” which is incorporated 
by reference into the COL, contains a list of procedural provisions designed to reduce or 
minimize the occurrence of water hammer.  FSAR Subsection 13.5.2.1, “Operating and 
Emergency Operating Procedures,” also provided the milestone schedule by stating that 
operating procedures for all anticipated conditions affecting safety are to be developed and 
available for NRC inspection prior to fuel load. 
 
Based on the review of the information provided in Section 10.4.7, “Condensate and Feedwater 
System,” and Subsection 13.5.2.1, “Operating and Emergency Operating Procedures,” of the 
FSAR, the staff finds that COL Information Item 10.4(6), “Condensate Polishing System,” of the 
US-APWR DCD has been adequately addressed.  Specifically, the staff found that COL 
Information Item 10.4(6), “Condensate Polishing System,” is acceptable because the 
procedures for water hammer prevention will incorporate the water hammer precautions 
described in the previously approved DCD Section 10.4.7.7, “Condensate and Feedwater 
System,” and will be implemented prior to fuel load. 
 
10.4.7.5 Post Combined License Activities 
 
There are no post COL activities related to this section. 
 
10.4.7.6 Conclusions 
 
The staff reviewed the application and checked the referenced DCD.  The staff’s review 
confirmed that the applicant addressed the required information relating to the condensate and 
feedwater system, and there is no outstanding information expected to be addressed in the 
CPNPP, Units 3 and 4 COL FSAR related to this section.  The results of the staff’s technical 
evaluation of the information incorporated by reference in the CPNPP, Units 3 and 4 COL FSAR 
will be documented in the FSER of the DC application for the US-APWR.  The SER for the US-
APWR is not yet complete and is being tracked as part of Open Item [1-1].  The staff will update 
Section 10.4.7, “Condensate and Feedwater System,” of this SE to reflect the final disposition of 
the DC application. 
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In addition, the staff compared the additional COL information in the COL application to the 
relevant NRC regulations, the acceptance criteria defined in NUREG-0800, Section 10.4.7, 
“Condensate and Feedwater System,” and other NRC regulatory guidance, and concludes that 
the applicant is in compliance with the NRC regulations with regard to prevention of water 
hammer in the CFS.  The COL information items in this section involving operating and 
maintenance procedures have been adequately addressed by the applicant. 
 
10.4.8    Steam Generator Blowdown System 
 
10.4.8.1    Introduction 
 
The SG blowdown system (SGBDS) assists in maintaining secondary-side water chemistry 
within acceptable limits during normal plant operation and during anticipated operational 
occurrences such as main condenser in-leakage or primary to secondary SG tube leakage.  
This is done by removing impurities concentrated in SGs by continuous blowdown of secondary 
side water from the SGs.  The SGBDS has a safety-related function of isolating the secondary 
side of the SG.  The SGBDS also provides an alternate means of decay heat removal for safe 
shutdown or to mitigate the consequences of a design basis accident. 
 
10.4.8.2    Summary of Application 
 
Section 10.4.8, “Steam Generator Blowdown System,” of the CPNPP, Units 3 and 4 
COL FSAR incorporates by reference Section 10.4.8, “Steam Generator Blowdown 
System,” of the US-APWR DCD.  In addition, in FSAR Section 10.4.8, “Steam Generator 
Blowdown System,” the applicant provided CP COL information to address the 
corresponding COL information in the DCD. 
 
US-APWR COL Information Items 
 
The applicant provided additional information in CP COL Information Item 10.4(2) to address 
COL Information Item 10.4(2), which states: 
 

The Combined License Applicant is to address the discharge to Waste Water 
System (WWS) including site specific requirements. 

 
• CP COL 10.4(5) 

 
The applicant provided additional information in CP COL 10.4(5) to address COL Information 
Item 10.4(5), which states: 
 

The Combined License Applicant is to address the nitrogen or equivalent system 
design for Steam Generator Drain Mode.  (This is dependent on waste water 
system design). 
 

Interface Requirements 
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The US-APWR DCD Tier 2, Section 1.8, Table 1.8-1, “Significant Site-Specific Interfaces 
with the Standard US-APWR Design,” identifies significant interfaces between the US-
APWR standard design and the COLA.  This table does not specify any interfaces 
related to Section 10.4.8, “Steam Generator Blowdown System,” of the DCD. 
 
10.4.8.3    Regulatory Basis 
 
The regulatory basis of the information incorporated by reference is addressed within the FSER 
related to the DCD.  The relevant requirements of the Commission’s regulations for the SGBDS 
and the associated acceptance criteria, are given in Section 10.4.8, “Steam Generator 
Blowdown System,” of NUREG-0800. 
 
The applicable regulatory requirements for the COL-specific items described above are as 
follows:  
 

1. GDC 1, “Quality Standards and Records,” as it relates to system components 
being designed, fabricated, erected, and tested for quality standards.  

 
2. GDC 13, “Instrumentation and Control,” as it relates to monitoring system 

variables that can affect the reactor coolant pressure boundary and maintaining 
them within prescribed operating ranges. 

 
3. GDC 14, “Reactor Coolant Pressure Boundary,” as it relates to secondary water 

chemistry control to maintain the integrity of the primary coolant pressure 
boundary.  

 
 
10.4.8.4    Technical Evaluation 
 
The staff reviewed Section 10.4.8, “Steam Generator Blowdown System,” of the FSAR, 
Revision 1, using the guidance in RG 1.206, “Combined License Applications for Nuclear Power 
Plants (LWR Edition),” dated June 2007, Section C.III.1, Chapter C.I.10.4.8, “Steam Generator 
Blowdown System,” and checked the referenced DCD to ensure that the combination of the 
DCD and the information in the COL represent the complete scope of information relating to this 
review topic.   The staff finds that FSAR Section 10.4.8, “Steam Generator Blowdown System,” 
incorporates by reference Section 10.4.8, “Steam Generator Blowdown System,” of the US-
APWR DCD.  As explained below, the staff’s review confirmed that the information contained in 
the application and incorporated by reference from the US-APWR DCD addresses the required 
information relating to the SGBDS, satisfies the requirements of 10 CFR 52.79(d), and that the 
COL applicant has provided the necessary supplemental information in the COLA.  
Section 10.4.8, “Steam Generator Blowdown System,” of the US-APWR DCD is being reviewed 
by the staff under Docket Number 52-021.  The staff’s technical evaluation of the information 
incorporated by reference from the US-APWR DCD related to the SGBDS will be documented 
in the staff’s SE of the DC application for the US-APWR design. 
 
US-APWR COL Information Items 
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The staff reviewed the information that the COL applicant provided in FSAR Section 10.4.8, 
“Steam Generator Blowdown System,” to address US-APWR COL Information Item 10.4(2), 
“Main Condenser Evacuation System,” related to the discharge of the SGBDS to the waste 
water system.  COL 10.4(2), “Main Condenser Evacuation System,” states:  “The Combined 
License applicant is to address the discharge to Waste Water System including site specific 
requirements.” 
 
To address COL 10.4(2), “Main Condenser Evacuation System,” the applicant provided 
information in CP COL 10.4(2), “Main Condenser Evacuation System,” which includes 
replacing and adding text in FSAR Subsection 10.4.8.1.2, “Non-safety Power Generation 
Design Bases,” Subsection 10.4.8.2.1, “General Description,” Subsection 10.4.8.2.3, 
“Component Description,” and Subsection 10.4.8.5, “Instrumentation Applications.”  
Information was also provided in Table 10.4.8-1R, “Steam Generator Blowdown System 
Major Component Design Parameters;” Figure 10.4.8-1R, “Steam Generator Blowdown 
System Piping and Instrumentation Diagram (1/2);” Figure 10.4.8-2R, “Steam Generator 
Blowdown System Piping and Instrumentation Diagram (2/2);” and Figure 10.4.8-201.  
Throughout FSAR Subsection 10.4.8, Revision 1, the “waste water system (WWS)” 
described in the DCD was replaced with, “existing waste water management Pond C.” 
 
The staff reviewed the design and quality requirements for the startup portion of the SGBDS 
described in STD COL 10.4(2), “Main Condenser Evacuation System,” including FSAR Table 
10.4.8-1R, “Steam Generator Blowdown System Major Component Design Parameters,” and 
Figures 10.4.8-1R, “Steam Generator Blowdown System Piping and Instrumentation Diagram 
(1/2),” 10.4.8-2R, “Steam Generator Blowdown System Piping and Instrumentation Diagram 
(2/2),” and 10.4.8-201.  Adding the startup blowdown system introduced several components, 
including a startup blowdown flash tank, startup blowdown heat exchanger, piping, valves, and 
instrumentation.  This site-specific information was reviewed according to the guidance in SRP 
Section 10.4.8, “Steam Generator Blowdown System,” applicable to the portion of the system 
downstream of the outer containment isolation valves.  According to the SRP Section 10.4.8, 
meeting the requirements of GDC 1, “Quality Standards and Records,” and GDC 2, “Design 
Bases for Protection Against Natural Phenomena,” for this portion of the system is based on 
identifying design standards described in RG 1.143, “Design Guidance for Radioactive Waste 
Management Systems, Structures, and Components Installed in Light-Water-Cooled Nuclear 
Power Plants,” Revision 2, dated November 2001, Position C.1.1.   
 
The staff reviewed the site-specific design to determine whether it conforms to the guidance and 
the site-specific design parameters which are consistent with the DCD.  The staff found that the 
applicant identified design standards for the site-specific component of the SGBDS as described 
in RG 1.143 Position C.1.1, except for a discrepancy in the identification of the design code for 
the piping and valves in this portion of the system.  The discrepancy was that FSAR Table 3.2-
201 identified ASME B31.1 (Power Piping) as the design code for piping and valves, while RG 
1.143, “Design Guidance for Radioactive Waste Management Systems, Structures, and 
Components Installed in Light-Water-Cooled Nuclear Power Plants,” Revision 2, dated 
November 2001, specifies ASME B31.1 (Process Piping).  This discrepancy was also identified 
in the US-APWR DCD, which was to have been modified.  To address this discrepancy and for 
consistency with the DCD, the staff requested, in RAI 2708, Question 10.04.08-01, dated 
August 24, 2009, that the applicant clarify this information in the FSAR, including Table 3.2-201.  
In RAI 2708, Question 10.04.08-02, dated August 24, 2009, the staff asked the applicant to 
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revise Section 10.4.8, “Steam Generator Blowdown System,” of the FSAR to remove repetitive 
and contradictory information in Section 10.4.8.2.1, “General Description,” of components in the 
SGBDS for the CPNPP site.  In its response to RAI 2708, Question 10.04.08-01 and RAI 2708, 
Question 10.04.08-02, dated August 24, 2009, the applicant proposed revisions to Table 3.2-
201 to show that the design codes for the site-specific portion of the system are based on RG 
1.143, “Design Guidance for Radioactive Waste Management Systems, Structures, and 
Components Installed in Light-Water-Cooled Nuclear Power Plants,” Revision 2, dated 
November 2001, and are consistent with the DCD.  The applicant also proposed a revision to 
FSAR Section 10.4.8.2.1, “General Description,” to eliminate the repetitive and contradictory 
information.   
 
Subsequently, the staff confirmed that FSAR, Revision 1 included the changes to Table 3.2-201 
which were proposed in the applicant’s response to RAI 2708, Question 10.04.08-01.  The staff 
finds the changes acceptable because the applicable design codes and standards for the site-
specific portion of the SGBDS are consistent with the guidance in Section 10.4.8, “Steam 
Generator Blowdown System;” as well as meeting the requirements of GDC 1, “Quality 
Standards and Records;” GDC 2, “Design Bases for Protection Against Natural Phenomena;” 
and the DCD.  The changes in response to the “General Description” increase the clarity of the 
description, but they do not fulfill a specific regulatory requirement.   Accordingly, RAI 2708, 
Questions 10.04.08-01 and Question 10.04.08-02 are resolved and closed. 
 
In its review of Chapter 12, “Radiation Protection,” the staff asked the applicant in RAI 4206, 
Question 12.03-12.04-11, to provide additional information regarding minimizing contamination 
and radioactive waste in order to meet the requirements of 10 CFR 20.1406.  As part of its 
response dated September 22, 2010, the applicant proposed including additional details about 
the discharge piping in the SGBDS in FSAR Section 10.4, “Other features of Steam and Power 
Conversion System,” as part of CP COL 10.4(2), “Main Condenser Evacuation System.”  The 
applicant’s response also identified the locations of manholes for testing and inspection that 
support conformance with RG 4.21, “Minimization of Contamination and Radioactive Waste 
Generation:  Life-Cycle Planning.”  The piping is in the site-specific, depressurized, non-safety-
related portion of the system.  The staff finds this acceptable with respect to the design of the 
SGBDS, because the added information maintains the applicant’s commitment to design, 
construct, and inspect the site-specific portion of the system in accordance with RG 1.143, 
“Design Guidance for Radioactive Waste Management Systems, Structures, and Components 
Installed in Light-Water-Cooled Nuclear Power Plants,” Revision 2, dated November 2001, as 
shown in Table 3.2-201.  The staff’s review of the original and supplemental responses to RAI 
4206, Question 12.03-12.04-11 is discussed in Chapter 12 of this SE. 
 
The site-specific instrumentation includes a radiation monitor that would be located downstream 
of the startup heat exchanger.  The monitor is designed to actuate automatic isolation of the 
blowdown lines and diversion of the blowdown water to the liquid waste management system if 
the measured radiation should become abnormally high.  The applicant stated that the location 
and other details of this monitor will be developed during the detailed design phase.  Because 
this monitor is used in the safety-related function of the blowdown system, the staff, in its review 
of Chapter 11 of the COLA, requested additional details in the FSAR RAI 3402, Question 11.05-
2.  As a result, in its response dated October 19, 2009, the applicant proposed FSAR revisions 
to provide certain design details.  The proposed revision to Section 10.4.8.2.1, “General 
Description,” identifies the monitor number as RMS-RE-110, and refers to FSAR Section 
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11.5.2.5.3, and Table 11.5-201 for the location and technical details.  This is acceptable with 
respect to Section 10.4.8, “Steam Generator Blowdown System,” in that it provides a sufficient 
level of detail to uniquely identify the monitor and its location.  The design details are being 
reviewed by the staff in Section 11.5, “Process Effluent Radiation Monitoring and Sampling 
Systems.” 
 
In STD COL 10.4(2), “Main Condenser Evacuation System,” the applicant also identified how 
the startup portion of the SGBDS is used and listed the three containment isolation signals 
associated with this site-specific portion of the system.  During plant startup and times of 
abnormal water chemistry, a maximum blowdown rate of approximately 3 percent of the 
maximum steaming rate is designed to flow to the waste water management pond C through the 
startup SG blowdown portion.  The following automatic containment isolation signals are added 
to those for the US-APWR DCD SGBDS: 
 

• High radiation signal from the startup SG blowdown water radiation monitor. 
 

• High water level in the startup SG blowdown flash tank. 
 

• High pressure in the startup blowdown flash tank. 
 
The staff finds these containment isolation signals acceptable because they are consistent with 
the design of the standard portion of the system and meet the requirements of GDC 13, 
“Instrumentation and Control,” as they relate to monitoring system parameters to maintain them 
within a range that allows the system to support its impurity removal function. 
 
The staff reviewed the information in which the applicant provided in FSAR Section 10.4.8, 
“Steam Generator Blowdown System,” to address US-APWR COL Information Item 10.4(5), 
“Circulating Water System,” related to the system design for the SG Drain Mode.   
 
In addressing CP COL 10.4(5), “Circulating Water System,” the applicant provided information 
which was added to the FSAR as Subsection 10.4.8.2.2.4, “Plant Shutdown,” as follows: 

 
“Pressurized nitrogen is used to send secondary side water in the steam 
generators under pressure to the existing waste water management Pond C or the 
condenser.  An approximate 20 psig pressure is maintained.  This pressure 
facilitates draining steam generators without using a pump.  If the SG drain 
temperature exceeds the operating temperature limit of the existing waste water 
management Pond C prior to discharging to this Pond C, the SG drain is cooled in 
the Startup SG blowdown Heat Exchanger.” 
 

The staff reviewed CP COL 10.4(5) “Circulating Water System,” with respect to the potential 
effects on the SGBDS and on SG tubing integrity (primary coolant pressure boundary).  The 
staff finds the information acceptable based on the pressure (20 psig) being a small fraction of 
the equipment design pressures (≥300 psig) and on nitrogen being chemically compatible with 
the tubing, supports, structural components, and other internals.  The staff notes, for example, 
that EPRI Secondary Water Chemistry Guidelines recommend a nitrogen blanket to prevent 
corrosion when SGs are drained.  As discussed in the staff’s review of Section 10.4.6, 
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“Condensate Polishing System,” of the US-APWR, secondary water chemistry is based on 
conformance to the EPRI guidelines.  Since the pressure and chemistry for the SG drain mode 
are within the design parameters, the staff finds that the information provided regarding the SG 
drain mode meets the requirements of GDC 1, “Quality Standards and Records,” as it relates to 
the design of system components and GDC 14, “Reactor Coolant Pressure Boundary,” as it 
relates to the secondary-side chemistry to maintain the integrity of the primary coolant pressure 
boundary. 
 
10.4.8.5    Post-Combined License Activities 
 
There are no post-COL activities related to this section. 
 
10.4.8.6    Conclusions 
 
The staff reviewed the application and reviewed the referenced DCD.  The staff’s review 
confirmed that the applicant addressed the required information relating to the SGBDS, and 
there is no outstanding information expected to be addressed in the CPNPP, Units 3 and 4 COL 
FSAR related to this section. 
 
The staff is reviewing the information in Section 10.4.8, “Steam Generator Blowdown System,” 
of the US-APWR DCD under Docket Number 52-021.  The results of the staff’s technical 
evaluation of the information related to the SGBDS incorporated by reference in the CPNPP, 
Units 3 and 4 COL FSAR will be documented in the staff’s FSER of the DC application for the 
US-APWR design.  The SER 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 10.4.8, “Steam Generator Blowdown 
System,” of this SE to reflect the final disposition of the DC application. 
 
In addition, the staff concludes that the information addressing COL 10.4(2), “Turbine-Generator 
(T/G)” and COL 10.4(5), “Circulating Water System,” presented within the CPNPP, Units 3 and 
4 COL FSAR is acceptable and meets the requirements of GDC 1, “Quality Standards and 
Records;” GDC 13, “Instrumentation and Control;” and GDC 14, “Reactor Coolant Pressure 
Boundary.” 
 
10.4.9 Emergency Feedwater System 
 
10.4.9.1 Introduction 
 
The emergency feedwater system (EFWS) is designed to supply feedwater to the SGs 
whenever the reactor coolant temperature is above 350°F and the feedwater system is not in 
operation.  The EFWS is designed to remove reactor core decay heat and RCS sensible heat 
through the SGs following transient conditions or postulated accidents such as a reactor trip, 
loss of main feedwater, main steam line breaks or feedwater line breaks, loss of offsite power, 
small-break loss-of-coolant accident, station blackout, anticipated transient without scram and 
steam generator tube rupture.  The EFWS is not normally used during normal plant startup and 
normal plant cooldown. 
 
10.4.9.2 Summary of Application 
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Section 10.4, “Other Features of Steam and Power Conversion System,” of the CPNPP, Units 3 
and 4 COL FSAR, Revision 1, incorporates by reference Section 10.4.9, “Emergency Feedwater 
System,” of the US-APWR DCD, Revision 2.  In addition to the EFWS design incorporated by 
reference, in FSAR Section 10.4.9.2.2, “System Operation,” the applicant provided the following: 
 
US-APWR Combined License (COL) Information Items: 
 

• STD COL 10.4(6):  The operating and maintenance procedures regarding water 
hammer are included in system operating procedures in Subsection 13.5.2.1.  A 
milestone schedule for implementation of the procedures is also included in 
Subsection 13.5.2.1. 

 
Interface Requirements 
 
The US-APWR DCD Tier 2, Section 1.8, Table 1.8-1, “Significant Site-Specific Interfaces with 
the Standard US-APWR Design,” identifies significant interfaces between the US-APWR 
standard design and the COLA.  This table does not specify any interfaces related to Section 
10.4.9, “Emergency Feedwater System,” of the DCD.  
 
10.4.9.3 Regulatory Basis 
 
The regulatory basis of the information incorporated by reference and for the supplemental 
information included in this application is addressed in the FSER for the US-APWR DCD.  The 
relevant requirements of the Commission’s regulations for the EFWS, and the associated 
acceptance criteria, are given in Section 10.4.9, “Emergency Feedwater System,” of NUREG-
0800.  The applicable regulatory requirements for the COL-specific items described above are 
as follows: 
 

GDC 4, “Environmental and Dynamic Effects Design Bases,” as it relates to design 
provisions provided to accommodate the effects of discharging water that may result 
from a failure of a component or piping in the CFS. 

 
10.4.9.4 Technical Evaluation 
 
The staff reviewed Section 10.4.9, “Emergency Feedwater System,” of the FSAR and reviewed 
the referenced DCD to ensure that the combined information represents the complete scope of 
information relating to this review topic.  The staff’s review confirmed that the information 
contained in the application and incorporated by reference from the US-APWR DCD addresses 
the regulatory considerations that pertain to the EFWS.  Section 10.4.9, “Emergency Feedwater 
System,” of the US-APWR DCD is being reviewed by the staff under Docket Number 52-021.  
The staff’s technical evaluation of the information incorporated by reference for the EFWS will 
be documented in the corresponding section of the FSER that is issued for the US-APWR DCD 
application.  Consequently, this section only evaluates the additional information that was 
provided to address COL Information Item 10.4(6) “Operating and maintenance procedure for 
water hammer prevention,” for the EFWS in the COLA. 
 
COL Information Items: 
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In FSAR Subsection 10.4.9.2.2, “System Operation,” the applicant provided additional 
information to address COL Information Item COL 10.4(6), “Operating and maintenance 
procedure for water hammer prevention,” of the US-APWR DCD, which states: 
 

The Combined License Applicant is to provide operating and maintenance 
procedures in accordance with NUREG-0927 and a milestone schedule for 
implementation of the procedure. 

 
In FSAR Section 10.4.9.2.2, “System Operation,” the applicant added the following statement: 
 

The operating and maintenance procedures regarding water hammer are 
included in system operating procedures in Subsection 13.5.2.1, “Operating and 
Emergency Operating Procedures.”  A milestone schedule for implementation of 
the procedures is also included in Subsection 13.5.2.1, “Operating and 
Emergency Operating Procedures.” 

 
The staff reviewed the COL information item for the EFWS referred to above and determined 
that the supplemental information added to FSAR Subsection 10.4.9.2.2, “System Operation,” 
adequately addresses the COL information item because it specifies that the operating and 
maintenance procedures developed for the EFWS in FSAR Section 13.5.2.1, “Operating and 
Emergency Operating Procedures,” include provisions for water hammer prevention.  US-
APWR DCD, Section 10.4.7.7, “Water Hammer Prevention,” which is incorporated by reference 
into the COL, contains a list of procedural provisions that are designed to reduce or minimize 
the occurrence of water hammer.  The staff’s technical evaluation of the information 
incorporated by reference for the EFWS will be documented in Section 10.4.9, “Emergency 
Feedwater System,” of the FSER that is issued for the US-APWR DCD application.  FSAR 
Section 13.5.2.1, “Operating and Emergency Operating Procedures,” also provided the 
milestone schedule by stating that operating procedures for all anticipated conditions affecting 
safety are developed and will be available for NRC inspection prior to fuel load. 
 
Based on the review of the information provided in Section 10.4.9, “Emergency Feedwater 
System,” and Subsection 13.5.2.1, “Operating and Emergency Operating Procedures,” of the 
FSAR, the staff finds that COL Information Item 10.4(6), “Condensate Polishing System,” from 
the US-APWR DCD has been adequately addressed.  Specifically, the staff found that COL 
Information Item 10.4(6), “Condensate Polishing System,” is acceptable because the 
procedures for water hammer prevention will incorporate the water hammer precautions 
described in the previously approved DCD Section 10.4.7.7, “Water Hammer Prevention,” and 
will be implemented prior to fuel load. 
 
10.4.9.5 Post Combined License Activities 
 
There are no post COL activities related to this section. 
 
10.4.9.6 Conclusions 
 
The staff reviewed the application and reviewed the referenced DCD.  The staff’s review 
confirmed that the applicant addressed the required information relating to the EFWS, and there 
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is no outstanding information expected to be addressed in the FSAR related to this section.  The 
results of the staff’s technical evaluation of the information incorporated by reference in the 
FSAR will be documented in the SE of the DC application for the US-APWR.  The SE for the 
US-APWR is not yet complete and is being tracked as part of Open Item [1-1].  The staff will 
update Section 10.4.9, “Emergency Feedwater System (EFWS),” of this SE to reflect the final 
disposition of the DC application. 
 
In addition, the staff has compared the additional COL information in the application to the 
relevant NRC regulations, the acceptance criteria defined in NUREG-0800, Section 10.4.9, 
“Emergency Feedwater System (EFWS),” and other NRC regulatory guidance, and concludes 
that the applicant is in compliance with the NRC regulations with regard to water hammer 
prevention in the EFWS.  The COL information items involving operating and maintenance 
procedures for the EFWS have been adequately addressed by the applicant. 
 
Based on the review of the information provided in Section 10.4.9, “Emergency Feedwater 
System (EFWS),”  and Subsection 13.5.2.1, “Operating and Maintenance Procedures,” of the 
FSAR, the staff finds that COL Information Item 10.4(6), “Operating and maintenance procedure 
for water hammer prevention,” from the US-APWR DCD has been adequately addressed.  
Specifically, the staff found that COL Information Item 10.4(6), “Operating and maintenance 
procedure for water hammer prevention,” is acceptable because the procedures for water 
hammer prevention will incorporate the water hammer precautions described in the previously 
approved DCD Section 10.4.7.7, “Water Hammer Prevention,” and will be implemented prior to 
fuel load. 
 
10.4.10    Secondary-Side Chemical Injection System 
 
This section of the CPNPP, Units 3 and 4 COL FSAR describes the function of the secondary-
side chemical injection system to feed required chemicals to control pH and dissolved oxygen 
content of the feedwater, condensate and SG secondary side water. 
 
FSAR Section 10.4.10, “Other Features of Steam and Power Conversion System,” Revision 1, 
incorporates by reference, with no departures or supplements, Section 10.4.10, “Secondary 
Side Chemical Injection System,” of the US-APWR DCD, Revision 2.  The staff reviewed the 
application and the referenced DCD to ensure that the applicant had addressed all issues 
relating to this section.  The staff’s review confirmed that the applicant has addressed all issues 
related to this section. 
 
The staff is reviewing the information in DCD Section 10.4.10, “Other Features of Steam and 
Power Conversion System,” under Docket Number 52-021.  The results of the staff’s technical 
evaluation of the information related to the secondary side chemical injection system 
incorporated by reference in the FSAR will be documented in the staff’s SE of the DC 
application for the US-APWR.  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 10.4.10, “Other Features of 
Steam and Power Conversion System,” of this SE to reflect the final disposition of the DC 
application design.  
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10.4.11    Auxiliary Steam Supply System 
 
This section of the CPNPP, Units 3 and 4 COL FSAR describes the function of the auxiliary 
steam supply system to supply the auxiliary steam required for plant use during plant startup, 
shutdown, and normal operation.  Steam is supplied from an auxiliary boiler, main steam or 
turbine extracting steam. 
 
FSAR Section 10.4.11, “Auxiliary Steam Supply System,” Revision 1, incorporates by reference, 
with no departures or supplements, Section 10.4.11, “Auxiliary Steam Supply System,” of the 
US-APWR DCD, Revision 2.  The staff reviewed the application and checked the referenced 
DCD to ensure that the applicant had addressed all issues relating to this section.  The staff’s 
review confirmed that the applicant has addressed all issues related to this section. 
 
The staff is reviewing the information in DCD Section 10.4.11, “Auxiliary Steam Supply System,” 
under Docket Number 52-021.  The results of the staff’s technical evaluation of the information 
related to the auxiliary steam supply system incorporated by reference in the FSAR will be 
documented in the staff’s SE of the DC application for the US-APWR.  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 10.4.11, “Auxiliary Steam Steam Supply System,” of this SE to reflect the final 
disposition of the DC application design. 
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