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8.0 ELECTRIC POWER 
 
The electric power system is the source of power for station auxiliaries during normal operation 
and for the reactor protection system and engineered safety features during abnormal and 
accident conditions.  This chapter provides information regarding the functional adequacy of the 
offsite power systems and safety-related onsite electric power systems as applicable to the 
United States - Advanced Pressurized Water Reactor (US-APWR) design and ensures that 
these systems have adequate redundancy, independence, and testability in conformance with 
the current criteria established by the U.S. Nuclear Regulatory Commission (NRC).   
 
This chapter of the staff’s safety evaluation (SE) for the Comanche Peak Nuclear Power Plant 
(CPNPP), Units 3 and 4 Combined License (COL) Final Safety Analysis Report (FSAR), 
Revision 1, provides the NRC staff’s review of the proposed CPNPP, Units 3 and 4 electric 
power system  The four sections of the electric power system consists of Section 8.1, 
“Introduction,” Section 8.2, “Offsite Power System,” Section 8.3, “Onsite Power Systems” and 
Section 8.4, “Station Blackout.” 
 

8.1 Introduction 
 
8.1.1 Introduction 
 
This section provides the applicant’s description of the offsite power system with regard to the 
interrelationships between the nuclear unit, the utility grid, and the interconnecting grids.  
  
In addition, this section includes a regulatory requirements applicability matrix that lists all 
design bases, criteria, regulatory guides (RGs), standards and other documents to be 
implemented in the design of the electrical systems that are beyond the scope of the design 
certification (DC).  The review under this section is coordinated closely with the reviews 
described in Section 8.2, Subsection 8.3.1, Subsection 8.3.2, and Subsection 8.4. 

  
8.1.2 Summary of Application 
 
In the CPNPP, Units 3 and 4, COL FSAR Section 8.1, “Introduction,” Luminant Generation 
Company, LLC (Luminant), hereinafter referred to as the applicant, incorporated by reference, 
Section 8.1, “Introduction,” of the US-APWR Design Control Document (DCD), Revision 2 with 
no departures.   
 
In addition, in CPNPP, Units 3 and 4 COL FSAR, Section 8.1, the applicant provided the 
following supplemental information:  
 
US-APWR COL Information Items  
 
• CP COL 8.2(1)  

 
The applicant provided supplemental information to address COL 8.2(1), which states: 
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The COL applicant is to address transmission system of the utility power grid and 
its interconnection to other grids. 

 
• CP COL 8.2(3)  

 
The applicant provided supplemental information to address COL 8.2(3), which states: 

 
The COL applicant is to address the plant switchyard which includes layout, 
control system and characteristics of circuit breakers and buses, and lighting and 
grounding protection equipment. 

 
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.  The interfaces related to Section 8.1 of the CPNPP FSAR are 
discussed under Section 8.2 of this SE.  
 
8.1.3 Regulatory Basis 
 
The regulatory basis of the information incorporated by reference is addressed within the Final 
Safety Evaluation Report (FSER) related to the DCD.  In addition, the acceptance criteria 
associated with the relevant requirements of the Commission regulations for the introduction to 
the electric power systems are given in Section 8.1 of NUREG-0800, “Standard Review Plan  
for the Review of Safety Analysis Reports for Nuclear Power Plants:  LWR Edition.”  The 
applicable regulatory requirements and guidance for the COL specific items described above 
are as follows: 
 

1. Title 10 of the Code of Federal Regulations (10 CFR) Part 50, Appendix A, 
General Design Criterion (GDC) 5, “Sharing of Structures, Systems, and 
Components.” 

 
2. 10 CFR Part 50, Appendix A, GDC 17, “Electric Power Systems.”   
 
3. RG 1.32, “Criteria for Power Systems for Nuclear Power Plants.”  

 
4. RG 1.206, “Combined License Applications for Nuclear Power Plants (LWR 

Edition).”  
 

5. RG. 1.81, “Shared Emergency and Shutdown Electric Systems for Multi-Unit 
Nuclear Power Plants.”  

 
8.1.4 Technical Evaluation 
 
The NRC staff, hereinafter referred to as the staff, reviewed Section 8.1 of the CPNPP COL 
FSAR to ensure it was consistent with the guidance in RG 1.206, Subsection C.III.1, Chapter 8, 
C.I.8.1, “Introduction.”  The staff’s review confirmed that the information contained in the 
application and incorporated by reference, addresses the required information related to the 
introduction to the electrical systems.  Section 8.1 of the US-APWR DCD, Revision 2 is being 
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reviewed by the staff under Docket Number 52-021.  The staff’s technical evaluation of the 
information incorporated by reference, related to the introduction to the electric power systems, 
will be documented in the staff’s SER for the US-APWR.  In addition, the staff reviewed the 
supplemental information in the FSAR to address the US-APWR DCD Interface Requirements 
and the COL information items in the DCD related to the introduction to the electrical systems. 
 
The staff reviewed the following information in the CPNPP, Units 3 and 4 COL FSAR:  
 
•  CP COL 8.2(1) 
 
The applicant provided additional information in CP COL 8.2(1) which describes the 
transmission service provider (TSP) and the transmission system connected to CPNPP.  The 
applicant states that Oncor is the TSP for CPNPP and it extends to the east, west, and north of 
central Texas and serves cities that include the Dallas-Fort Worth area and surrounding cities.  
The Oncor grid is connected to fossil-fueled plants, combustion turbine plants and nuclear 
power plants supplying electric energy over a transmission system consisting of various 
voltages up to 345 kV.  Oncor is a member of the Electric Reliability Council of Texas (ERCOT).   
The staff reviewed the applicant’s response to COL Information Item CP COL 8.2(1) related to 
the details of the Oncor transmission system and its electrical connection to the CPNPP, Units 3 
and 4, included under FSAR Section 8.1.2.1.  The staff concludes that the supplemental 
information provided by the applicant is consistent with the guidance in RG 1.32, and RG 1.206 
and is acceptable. 
 
• CP COL 8.2(3)  
 
The staff reviewed the supplemented information included in CP COL 8.2(3), related to site-
specific regulatory guidelines, industry standards, and additional new regulatory guidelines and 
industry standards and found it to be consistent with Section 8.1 of NUREG - 0800.  With the 
exception of the information discussed below: 
 
During the staff’s review of the US-APWR DCD, the staff observed that in Table 8.1-1 of the US-
APWR DCD, there was a statement that GDC 5 and RG 1.81 were not applicable.  Therefore, in 
RAI 2576, Question 08.01-2, the staff requested that the applicant discuss the applicability of 
the GDC 5 and RG 1.81 to CPNPP, Units 3 and 4.   
 
In response to RAI 2576, Question 08.01-2, dated August 11, 2009, the applicant stated that 
CPNPP, Units 3 and 4, are completely separate from Units 1 and 2, and that Units 3 and 4 are 
designed as a single-unit plant.  The applicant also stated that Units 3 and 4 do not share the 
onsite power systems which are important to safety and that the only portions of the power 
systems that they share are the plant switching station and the transmission system, i.e., the 
offsite power system.  However, the applicant has not demonstrated whether or not the SSCs 
important to safety that are shared among nuclear power units will not significantly impair their 
ability to perform their safety functions, including an accident in one unit, and orderly shutdown 
and cooldown of the remaining units.  Therefore, RAI 2576, Question 08.01-2 is being tracked 
as Open Item 08.01-1.   
 
8.1.5 Post Combined License Activities 
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There are no post-COL activities related to this section. 

 
8.1.6 Conclusion 
 
The staff concludes that the information pertaining to the CPNPP, Units 3 and 4, COL FSAR 
Section 8.1 is within the scope of the DC and adequately incorporates by reference Section 8.1 
of the US-APWR DCD, and is thus acceptable.  In addition, the staff has compared the 
additional COL information, and interface requirements within the application to the relevant 
NRC regulations, guidance defined in NUREG-0800, Section 8.1, and other NRC RGs and 
concludes that the applicant is in compliance with the NRC regulations and is being consistent 
with applicable NRC guidance. 
 
The staff reviewed the information in Section 8.1 of the US-APWR DCD under Docket 
Number 52-021.  The results of the staff’s technical evaluation of the information related to the 
summary information regarding the electric power system incorporated by reference in the 
FSAR will be documented in the staff’s SE in 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 8.1 of this SE to reflect the final disposition of the DC application. 
 
In conclusion, with the exception of the open item discussed in this section, the applicant has 
provided sufficient information for the staff to conclude that it is in compliance with the 
requirements of GDC 5, and GDC 17, and is in conformance with the guidance in RG 1.32, RG 
206 and RG 1.81. 
 

8.2 Offsite Power System  
 
8.2.1 Introduction 
 
This section provides descriptive information, analyses, and referenced documents, including 
electrical single-line diagrams, electrical schematics, logic diagrams, tables, and physical 
arrangement drawings for the offsite power system.  The offsite power system is referred to in 
industry standards and RGs as the "preferred power system.”  It includes two or more physically 
independent circuits capable of operating independently of the onsite standby power sources 
and encompasses the grid, transmission lines (overhead or underground), transmission line 
towers, transformers, switchyard components and control systems, switchyard battery systems, 
the main generator, generator circuit breakers, disconnect switches, and other switchyard 
equipment, such as capacitor banks and volt amperes reactive (VAR) compensators, provided 
to supply electric power to safety-related and other equipment.   
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8.2.2 Summary of Application 
 
In the CPNPP, Units 3 and 4 COL FSAR Section 8.2, “Offsite Power System,” the applicant 
incorporated by reference Section 8.2, “Offsite Power System,” of the US-APWR DCD, 
Revision 2.  In addition, in FSAR, Section 8.2, the applicant provided the following supplemental 
information to address the following COL information items: 
 
US-APWR COL Information Items 
 
• CP COL 8.2(1); the applicant provided supplemental information to address COL 8.2(1), 

which states: 
 
The COL applicant is to address transmission system of the utility power 
grid and its interconnection to other grids. In addition, the applicant to 
address the 345kV switchyard, transmission system, and interfacing 
equipment; details of the transmission system operational control, 
operating limits, and authority; and the switchyard and transmission 
system testing and inspection plan. 
 

• CP COL 8.2(3); the applicant provided supplemental information to address COL 8.2(3), 
which states:  

 
The COL applicant is to address the plant switchyard which includes 
layout, control system and characteristics of circuit breakers and buses, 
and lighting and grounding protection equipment. 

 
• CP COL 8.2(4); the applicant provided supplemental information to address COL 8.2(4), 

which states: 
 
The COL applicant is to provide detail description of normal preferred 
power. 

 
• CP COL 8.2(5); the applicant provided supplemental information to address COL 8.2(5), 

which states:  
 

The COL applicant is to provide detail description of alternate preferred 
power. 

 
• CP COL 8.2(7); the applicant provided supplemental information to address COL 8.2(7), 

which states:  
 

The COL applicant is to address protective relaying for each circuit such 
as lines and buses.  
 

• CP COL 8.2(8); the applicant provided supplemental information to address COL 8.2(8), 
which states:  

 
The COL applicant is to address switchyard dc power as part of 
switchyard design description.   
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• CP COL 8.2(9); the applicant provided supplemental information to address COL 8.2(9), 

which states:  
 

The COL applicant is to address switchyard ac power as part of 
switchyard design description.    
 

• CP COL 8.2(10); the applicant provided supplemental information to address COL 
8.2(10), which states:  

 
The COL applicant is to address transformer protection corresponded to 
site-specific scheme.  

 
• CP COL 8.2(11); the applicant provided supplemental information to address COL 

8.2(11), which states:  
 

The COL applicant is to address the stability and reliability study of the 
offsite power system.  Stability study is to be addressed in accordance 
with BTP 8-3 (Reference 8.2-17).  The study addresses the loss of the 
unit, loss of the largest unit, loss of the largest load, or loss of the most 
critical transmission line including operating range, for maintaining 
transient stability.   
 
In addition, the COL applicant is to provide a failure modes and effects 
analysis (FMEA) of the offsite power systems 

. 
Interface Requirements 
 
The applicant provided additional information to address the significant site specific interfaces 
described in US-APWR DCD, Table 1.8-1.  The applicant described, in COL FSAR Sections 8.1 
and 8.2, the off-site power transmission system outside the high voltage terminals of the main 
and reserve transformers.  Additionally, the applicant included a description of the location and 
design of the main switchyard area and the equipment located therein, as well as transmission 
tie line voltage level.  The DCD includes the site-specific interface between the certified design 
and the local electrical grid. 
 
8.2.3 Regulatory Basis 
 
The regulatory basis of the information incorporated by reference is addressed within the FSAR 
related to the DCD. 
 
In addition, the acceptance criteria associated with the relevant requirements of the Commission 
regulations for the offsite power system are given in Sections 8.1 and 8.2 of NUREG-0800.  The 
applicable regulatory requirements and guidance for the COL specific items described above 
are as follows: 
 

10 CFR Part 50, Appendix A, GDC 17; RG 1.206; 10 CFR 50.65; 10 CFR Part 50, 
Appendix A, GDC 18, “Inspection and Testing of Electric Power Systems;” and RG 
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1.129, “Maintenance, Testing, and Replacement of Vented Lead-Acid Storage Batteries 
for Nuclear Power Plants.” 
 

1.  RG 1.189, “Fire Protection for Nuclear Power Plants,” Revision 1, dated March 2007. 
 
2. NUREG-0800, “Standard Review Plan for the Review of Safety Analysis Reports for 

Nuclear Power Plants:  LWR Edition”  
 

3. Branch Technical Position (BTP) 8-3, “Stability of Offsite Power Systems.” 
 

4. Generic Letter (GL) 2007-01, “Inaccessible or Underground Power Cable Failures that 
Disable Accident Mitigation Systems or Cause Plant Transients,” dated 
February 7, 2007. 

 
5. NUREG/CR-7000, “Essential Elements of an Electric Cable Condition Monitoring 

Program,” dated January 2010. 
 

6. GL 2006-02, “Grid Reliability and the Impact on Plant Risk and the Operability of Offsite 
Power,” dated February 1, 2006. 

 
8.2.4 Technical Evaluation 
 
The staff reviewed Section 8.2 of the CPNPP COL FSAR to ensure it complied with the 
guidance in RG 1.206, Subsection C.III.1, Chapter 8, C.I.8.2, “Offsite Power System.”  The 
staff’s review confirmed that the information contained in the application and incorporated by 
reference, addresses the required information related to the Offsite Power System.  Section 8.2 
of the US-APWR DCD, Revision 2 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 
introduction regarding the electric power systems will be documented in the staff’s SE for the 
US-APWR.  In addition, the staff reviewed the supplemental information in the FSAR to address 
the US-APWR DCD Interface Requirements and the COL information items in the DCD related 
to the introduction to the electrical systems. 
 
The staff reviewed the following information in the CPNPP, Units 3 and 4 COL FSAR:  
 
US-APWR COL Information Items 
 
• CP COL 8.2(1)  

 
The applicant provided additional information to resolve CP COL 8.2(1) addressing the 345kV 
switchyard, transmission system, and interfacing equipment; details of the transmission system 
operational control, operating limits, and authority; and the switchyard and transmission system 
testing and inspection plan in Subsections 8.2.1.1 and 8.2.1.2.3 of the FSAR.  CP COL 8.2(1) is 
also addressed in Section 8.1.  The staff’s evaluation of this item is as follows: 
 
Oncor is the TSP for CPNPP.  The Oncor grid is connected to fossil-fueled plants, 
combustion turbine plants and nuclear plants supplying electric energy over a 
transmission system consisting of various voltages up to 345 kV.  Oncor is a member of 
ERCOT.  ERCOT is comprised of members engaged in generation, transmission, 
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distribution and marketing of electric energy in the state of Texas.  ERCOT is the 
independent system operator that oversees all generation and transmission functions.   
 
A new Oncor 345 kV switching station for CPNPP, Units 3 and 4 (plant switching station) 
is constructed prior to fuel loading.  The plant switching station has four outgoing 
transmission lines to remote switching stations.  The rights-of-way for the transmission 
lines are established and all four lines are constructed prior to fuel loading.  These 
rights-of-way commence at the CPNPP property and continue towards the switching 
stations.  The width of the rights-of-way is adequate for the planned transmission lines.  
The TSPs in the ERCOT region are subject to regulations of the Public Utility 
Commission of Texas (PUCT) that controls new transmission facilities and needed 
interconnections to transmit power to and from the transmission grid.  Any existing 
rights-of-way are utilized without compromising design basis criteria. 
 
In addition, the plant switching station has four independent overhead transmission tie 
lines, two for CPNPP, Unit 3 and two for CPNPP, Unit 4.  
 
Additionally, in FSAR Subsection 8.2.1.2.3, “Communication with ERCOT/Oncor,” the applicant 
provided the following additional information to resolve CP COL 8.2(1): 

 
The interfaces between CPNPP and Oncor are managed via a formal communication 
agreement.  A reliability of the offsite power is managed by ERCOT, Oncor and CPNPP 
personnel through communications and actions governed and coordinated by the formal 
Interface Agreement. 
 
The communication agreement specifies the responsibilities and communication 
methods among ERCOT, Oncor and CPNPP which have the responsibilities for the 
operation, maintenance, and engineering of transmission system.  Planned activities and 
changes in plant structures, systems, and components (SSC) status which may affect 
grid stability/reliability are clearly identified and included in the communications.  The 
main control room (MCR) operators notify Oncor of any plant activity that may impact 
generation capability.  The Oncor monitors transmission system conditions to ensure 
adequate voltage is maintained to support CPNPP, and notifies the MCR operators of 
conditions which will result in inadequate voltage support. 
 
The instrumentation for monitoring and indicating the status such as breaker positions, 
bus and line voltages, frequency, watts and vars, etc., of the preferred power system 
ensure that any change in the preferred power system that would prevent it from 
performing its intended function is immediately identified by the MCR operator. 
 
Methods and procedures for confirming the operational readiness of offsite power 
systems are provided to verify that MCR operators are aware of the capability of the 
offsite power system to supply power during operation and situation that can result in a 
loss of offsite power (LOOP) following a trip of the plant. 
 
Adequate procedures, administrative controls, and protocols are implemented to ensure 
that no modifications of the offsite power system circuits credited for satisfying GDC 17 
without the performance of a proper safety evaluation. 
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Grid reliability evaluations are performed for maintenance or modifications to the offsite 
power system, as part of the maintenance risk assessment required by 10 CFR 50.65 
before performing “grid-risk-sensitive” maintenance activities.  The results of the grid 
reliability evaluations are evaluated by the maintenance rule program which is described 
in Subsection 17.6.2. 
 
Communication links exist between the MCR operators and ERCOT/Oncor as a means 
to obtain timely information on power grid operating conditions and status to verify the 
operability of the offsite power grid in accordance with the requirements of the technical 
specifications.  Communications with ERCOT/Oncor exist for restoration of offsite power 
in the event of a LOOP or station blackout. 
 
Real time analysis tools are provided to evaluate the impact of the loss or unavailability of 
various transmission system elements.  The evaluation results of these analysis tools notify the 
MCR operators to provide compensatory actions for the event.  
 
FSAR Subsection 8.2.1.2.3, Communication with ERCOT/Oncor, describes the communication 
agreement among ERCOT, Oncor, and CPNPP and states that such agreement specifies the 
responsibilities and communication methods among the three entities “which have the 
responsibilities for the operation, maintenance, and engineering of transmission systems.”  
However, no details of such agreement were included in the FSAR.  Therefore, in RAI 2577, 
Question 08.02-2, the staff requested that the applicant provide details of such agreement and 
the division of responsibilities among the three entities regarding operation, maintenance and 
engineering pertaining to the transmission system, including the control of the 345 kV circuit 
breakers located at the unit switchyards.   

 
In response to RAI 2577, Question 08.02-2, dated September 8, 2009, the applicant provided 
the scope of the Interconnection Agreement and indicated that, in general, the Interconnection 
Agreement states that the owner of the equipment will engineer, operate, and maintain its own 
equipment.  The Interconnection Agreement also establishes that ownership of the transmission 
system ends at the four takeoff towers in the unit switchyards.  The TSP owns the four 345kV tie 
lines from the takeoff towers to the plant switching station, the plant switching station, and the 
four outgoing 345kV transmission lines to remote switching stations.  The unit switchyards, 
which include the 345kV Gas-Insulated Substation (GIS) circuit breakers, are owned by 
CPNPP, Units 3 and 4.  Control, operation, maintenance, and engineering of the 345kV GIS 
circuit breakers are the responsibility of CPNPP, Units 3 and 4.  ERCOT directs and ensures 
reliable and cost-effective operation of the Texas electric grid but is not directly responsible for 
the operation, maintenance, and engineering of any equipment.  Regarding communication, the 
applicant specified that ERCOT communicates directly with Oncor and Luminant.  Oncor 
communicates real-time voltage issues and contingencies, long-term planning, line-outage 
events, and the black-start plan to CPNNP.  Luminant communicates ERCOT notifications, 
Hands-Off advisories, frequency deviations, and all power changes to CPNPP, Units 3 and 4.  
CPNPP, Units 3 and 4, communicate with both Oncor and Luminant regarding degraded safety 
systems that may increase nuclear safety risk and require a plant power reduction, and 
megawatt and megavolt-ampere-reactive rating limitations.  CPNPP, Units 3 and 4, 
communicate to any Luminant power change requests, and high-risk Activities that may cause 
plant power reductions or plant shut downs.   
 
Based on the above clarifications, the staff finds the response to be acceptable and in 
conformance with the requirements of GDC 17, “Electric Power Systems,” as it relates to the 
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provisions necessary to minimize the likelihood of losing offsite power.  It is also in conformance 
with the guidance in GL-2006-02, with respect to the communication protocols between the 
applicant and the transmission provider, because the Interconnection Agreement provides 
details of the split responsibilities among the three entities with respect to the 345 kV circuit 
breakers located at the unit’s switchyard.  Therefore, the issues in RAI 2577, Question 08.02-2 
are resolved and the RAI is closed. 
 
In this section the applicant also discusses the instrumentation available in the MCR and states:  
“The instrumentation for monitoring and indicating the status such as breaker positions, bus and 
line voltages, frequency, watts and vars, etc. of the preferred power system….”  The discussion, 
however, does not specifically address the location of such instrumentation.  Therefore, in RAI 
2577, Question 08.02-3, the staff requested that the applicant clarify whether they were 
referring to components and monitoring devices located in the switchyard or on-site, 
downstream of the transformers, for instance.   

 
In response to RAI 2577, Question 08.02-3, dated September 8, 2009, the applicant clarified 
that the statement referred to components and monitoring devices located in the plant switching 
station as well as the unit switchyards.  The applicant also clarified that for the normal PPS, the 
medium-voltage Class 1E system is downstream of the RATs.  The normal PPS ends at the 
Class 1E equipment, but does not include the Class 1E equipment.  Consequently, the 
components and monitoring devices for the normal PPS are upstream of the RATs.  For the 
alternate PPS, the arrangement is analogous for the unit auxiliary transformers (UATs).  The 
staff finds that the applicant’s clarifications are acceptable because it provides an adequate 
description of the location of the normal and alternate PPS monitoring devices in conformance 
with the guidance in NUREG-0800, Section 8.2.  Therefore, the issues related to this item are 
resolved and RAI 2577, Question 08.02-3 is closed.  

 
FSAR Subsection 8.2.1.1, “Transmission System,” discusses the rights-of-way for the 
transmission lines and states that the width of the rights-of-way is adequate for the transmission 
lines.  Since the width was not specifically identified, in RAI 2577, Question 08.02-1, the 
applicant was requested to discuss in further details what was meant by adequate width of the 
rights of way.   

 
In response to RAI 2577, Question 08.02-1, dated September 8, 2009, the applicant specified 
that:  (a) Clearances in the horizontal and vertical direction are in accordance with the National 
Electrical Safety Code for the selected transmission line voltage and configuration; (b) 
Construction of the transmission line can be performed safely in the established right-of-way, 
especially when other existing lines are present; (c) Operation and maintenance activities 
required during the life of the line are able to be performed while safeguarding personnel; and 
(d) Separation between the normal preferred power source (PPS) and the alternate PPS is such 
that the failure of a transmission structure in one PPS does not cause the other PPS to fail.  The 
applicant also clarified that the 345kV transmission lines in Texas are subject to the approval of 
the PUCT which oversees the siting of all transmission facilities throughout the state.  Many 
parameters of transmission line design, including routing, location and width of the rights-of-
way, are reviewed in detail by the PUCT.  Approval is given only when acceptable transmission 
line design parameters are provided.  As such, adequate widths for transmission line rights-of-
way are established during the siting phase and maintained during the construction phase.   
 
Based upon the above clarifications, the staff concluded that the response is acceptable since 
the applicant clarified the intent of the phrase “adequate rights-of-way,” and has committed to 
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follow a widely-accepted industry standard, the National Electrical Safety Code, demonstrating 
good engineering practice.  Therefore, the issues in RAI 2577, Question 08.02-1 are resolved.  
The applicant’s commitment to establish adequate widths for transmission line rights-of-way 
during the siting phase and maintained during the construction phase is captured under Section 
8.2.5, “Post Combined License Activities,” of this SE as Commitment (COM 8.2-1). 
 
Based on its review of COL Information Item 8.2(1), the staff concluded that the FSAR 
supplemental information provided by the applicant conforms to the requirements of GDC 17, 10 
CFR 50.65, and is consistent with the guidance of RG 1.206.  In addition,  the staff concluded 
the applicant provided sufficient information to demonstrate that protocols are in place for 
CPNPP to remain cognizant of grid vulnerabilities in order to make informed decisions regarding 
maintenance activities critical to the electric system in accordance with in accordance with the 
guidelines of RG 1.206 and GL 2006-2, therefore, CP COL.8.2(1) is satisfied.  
 
• CP COL 8.2(3)  

 
The applicant provided additional information to resolve CP COL 8.2(1) addressing the CPNPP 
345kV switchyard design, including layout, control system and characteristics of circuit breakers 
and buses, in Subsections 8.2.1.2.1.1, 8.2.1.2.1.2, and 8.2.1.2.3 of the FSAR.  CP COL 8.2(3) is 
also discussed in Section 8.1.  To resolve COL Information Item 8.2(3), in Subsection 
8.2.1.2.1.1, Plant Switching Station, the applicant replaced the paragraph in DCD Subsection 
8.2.1.2.1 with the following information to resolve CP COL Information Item 8.2(3): 

 
The plant switching station is located approximately half a mile south-west from the 
plant-site, within the CPNPP property.  From the plant switching station, there are four 
outgoing transmission lines going to remote switching stations, and four transmission tie 
lines going to the four unit switchyards.  There are two control houses in the plant 
switching station.  The control and protection equipment associated with the DeCordova 
and Johnson transmission lines and the two normal PPS transmission tie lines are 
located in control house #1.  The control and protection equipment associated with the 
Parker and Whitney transmission lines and the two alternate PPS transmission tie lines 
are located in control house #2.  The control and protection circuit cables that are routed 
in the yard and associates with two different control houses are physically separated to 
avoid a common cause failure of the two control houses and the availability of the 
associated offsite power circuits.  The four outgoing transmission lines to remote 
switching stations and the four transmission tie lines to the unit switchyards are installed 
on separate sets of transmission towers and do not cross each other.  Any credible 
failure of one PPS circuit, including catastrophic failure of transmission towers, is not 
cause the failed circuit or tower to fall into PPS circuit for the same unit.  The plant 
switching station, including the transmission lines, towers, protection relay systems, 
control houses, etc. are not specifically designed for earthquake, tornado or flooding; 
however, they are designed to the applicable industry standards and regulations to 
assure a safe and highly reliable offsite power system.  Each power circuit of the normal 
and alternate PPS, originating from the ERCOT transmission grid and terminating at the 
line-side of the medium-voltage bus incoming circuit breakers, is designed to withstand 
the effects of natural phenomena (excluding earthquake, tornado or flooding) and 
protected from dynamic effects, and has sufficient capacity and capability to assure 
satisfactory operation of all safety loads and non safety loads, under normal, abnormal 
and postulated accident conditions.  Lightning protection system is also provided as 
discussed in Subsection 8.3.1.1.11. 
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The breakers in the plant switching station are arranged in a breaker-and-a-half scheme 
having six bays.  Of the six bays, two bays are provided with three circuit breakers and 
the remaining four bays are provided with two circuit breakers.  Provision is made for 
adding the third circuit breaker in the two-circuit breaker bays to accommodate future 
growth.  All 345 kV circuit breakers have dual trip coils.  The switching station main 
buses are constructed of six-inch aluminum tubes with standard 345 kV spacing.  All of 
the circuit breakers have a disconnect switch on each side to allow isolation or removal 
of a circuit breaker without affecting availability of each transmission line.   
 
In order to avoid crossings of the 345 kV lines out of the plant switching station, a 
section of the two main buses is lengthened to allow several of the existing circuits to 
pass through (fly-over) the plant switching station.  The section of bus is approximately 
300 ft. long to allow space for the fly-over circuits.  The fly-over circuits are double dead-
ended between the two main buses to avoid a scenario that would allow a single failure 
of one of the lines to trip both of the main buses.  Standard 345 kV substation dead ends 
are utilized for these terminations.  The lines that pass through the station are the 
345 kV CPNPP Units 1 and 2 - Parker 345 kV switching station line, the 345 kV CPNPP 
Units 1 and 2 - Comanche Switch line and the 138 kV CPNPP Units 1 and 2 - 
Stephenville line. 

 
Additionally, in FSAR Subsection 8.2.1.2.1.2, Unit Switchyards/Transformer Yards, the applicant 
provided the following additional information to resolve CP COL Information Item 8.2(3): 

 
The MTs, UATs, RATs, and the main generator excitation transformer are located 
outdoors in the transformer yard.  There are two indoor GIS, the normal PPS GIS is 
located on the west side of the RATs, and the alternate PPS GIS located on the east 
side of the MTs.  The two GIS buildings and the transformer yard are enclosed within a 
security fence that has controlled access.  Three-hour rated fire barriers are provided 
between the transformers that are associated with the normal and alternate PPSs.  
There is a minimum one-hour rated fire barrier in between all transformers.   

 
The isolated phase bus (IPB) ducts from the GLBS are connected to the low voltage 
(LV) side of the MTs and to high voltage (HV) side of the UATs.  The MT circuit breaker 
in the GIS is connected to the HV side of the MTs by GIB.  The alternate PPS GIS has 
one gas-insulated circuit breaker, designated as MT-CB, which connects the HV side of 
the MT to the Oncor alternate PPS transmission tie line.  The normal PPS GIS has two 
gas-insulated circuit breakers, one designated as RAT-CB1 for RAT1 and RAT3, and the 
other designated as RAT-CB2 for RAT2 and RAT4.  The RAT-CB1 connects the HV 
sides of RAT1 and RAT3 to the Oncor normal PPS transmission tie line.  The RAT-CB2 
connects the HV sides of RAT2 and RAT4 to the Oncor normal PPS transmission tie 
line.  The breaker open/close logic diagrams for the unit switchyard circuit breakers are 
shown in Figures 8.2-209 and 8.2-210.  The RAT-CB1 and RAT-CB2 has a continuous 
rating of 2000 amp and 63 kA short circuit rating.  The MT-CB has a continuous rating of 
4000 amp and 63 kA short circuit rating.  Two trip coils are provided for each circuit 
breaker, actuated by the primary and back up relay protection schemes.  The one line 
diagrams for the normal and alternate PPS GIS are shown in Figures 8.2-203 and 8.2-
204, respectively.  Each circuit breaker is provided with two motor-operated grounding 
type disconnect switches.  Additional motor-operated grounding type disconnect 
switches are provided, as shown in the one line diagrams in order to isolate any section 
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of the power circuit.  Surge arresters are provided both at the transformer side and at the 
transmission tie line side to protect the equipment from damage due to lightning and 
switching surges. 

 
With regard to testing and inspection, the applicant provided the following agreement 
between Luminant and Oncor for inspection, maintenance, calibration, and testing of 
transmission lines, and plant switching station, provides the procedure, policy and 
organization to carry out inspection, maintenance, calibration, and testing of 
transmission lines and plant switching station. 
 
This agreement defines the interfaces and working relationship between Luminant and 
Oncor.  As a service to Luminant, Oncor performs inspection, maintenance, calibration, 
and testing of Luminant transformer and circuit breaker assets at CPNPP. Luminant and 
Oncor are responsible for control of plant/grid interface activities.  For reliability, 
Luminant and Oncor coordinate maintenance and testing of offsite power systems.  
Oncor establishes communication and coordination protocols for restoration of external 
power supply to the nuclear plant on a priority basis. 
 
For performance of maintenance, testing, calibration and inspection, Oncor follows its 
own field test manuals, vendor manuals and drawings, industry’s maintenance practice 
and observes Federal Energy Regulatory Commission requirements and North 
American Electric Reliability Corporation reliability standard. 
 
Oncor verifies that these test results demonstrate compliance with design requirements 
and takes corrective actions as necessary.  Oncor plans and schedules maintenance 
activities, notifying the plant and transmission system operations group in advance.  
Oncor also procures necessary parts prior to the commencement of maintenance 
activities. 

 
Transmission lines in the Oncor Electric Delivery transmission system are inspected 
through an aerial inspection twice per year.  The inspection has a specific focus on 
vegetation management, inspection of structures and conductors, right-of-way 
encroachments, and any conditions that pose a danger to the public.  Herbicide is used 
to control vegetation within the boundaries of the transmission line rights-of-way.  Where 
herbicides cannot be applied, vegetation is cut and removed.  This cutting and removal 
effort is extended beyond the formal right-of-way limit to address the presence of any 
danger trees which may adversely affect the operation of the transmission line. 
 
FSAR Subsection 8.2.1.2.1.1, “Plant Switching Station,” discusses the switchyard control 
stations and states; “The control and protection circuit cables that are routed in the yard and 
associates with two different control houses are physically separated to avoid a common cause 
failure of the two control houses and the availability of the associated offsite power circuits.”  
Regarding the above description, in RAI 2577, Question 08.02-4, the staff requested that the 
applicant clarify what was meant by common cause failure of the two control houses and how 
the routing of control and protection circuits prevented such common cause failure.   

 
In response to RAI 2577, Question 08.02-4, dated September 8, 2009, the applicant stated that 
for “Common cause failure of the two control houses” it intended a single event (excluding 
earthquake, tornado and flood) that caused the failure of the equipment in both control houses 
simultaneously.  With the control houses separated by approximately 320 feet or more, the 
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applicant considered a common cause failure of both control houses to be extremely unlikely.  
The applicant also clarified that there are four transmission lines coming into the Comanche 
Peak Units 3 and 4 plant switching station, and they are separated such that each control house 
contains the controls for two of the lines.  In addition, the control and protection circuits 
associated with these lines take physically separate routes and maintain physical separation.  
Therefore, if one control house is disabled, two transmission lines will still be available.  The 
transmission lines that are in different control houses are physically separated outside the 
switchyard to further reduce the likelihood of simultaneous failure of the lines.   
 
Based on the clarifications provided, the staff concluded that the design of the switchyard 
control station and circuit conforms to the requirements of GDC 17 as they relate to the 
provisions necessary to minimize the likelihood of losing offsite power.  Therefore, the issue in 
RAI 2577, Question 08.02-4 is resolved.  

 
In RAI 2577, Question 08.02-5, the staff requested that the applicant discuss the continuous 
ampere rating of the main buses and their short circuit rating, both symmetrical and 
asymmetrical.  Additionally, the staff requested that the applicant provide details about the 
maximum anticipated loads on each bus and the calculated short circuit current available to 
demonstrate the current carrying capability of the buses.   

 
In response to RAI 2577, Question 08.02-5, dated September 8, 2009, the applicant stated that 
the main busses in the plant switching station have a continuous current rating of 5000A rms 
symmetrical.  The applicant also stated that the transmission plan to connect CPNPP, Units 3 
and 4, uses the “N-1 criteria” for determining the number of lines needed to reliably handle the 
full output of the plant.  Therefore, assuming a worst case situation of a DeCordova line fault 
and subsequent bus side breaker failure at CPNPP, Units 3 and 4 that strips the West bus, the 
net flow on East bus is 4774A and the maximum net flow on the West bus is 3268A. 
 
Based on Figure 8.2-205 of the FSAR, if both the DeCordova and Parker lines isolated from the 
CPNPP, Units 3 and 4 input, for any reason, then the entire flow of both plants would be 
connected to the East bus.  In this case, potentially the current on the East bus would be 
approximately 5800A and, therefore, exceed the rating of the East bus.  The applicant 
addresses the scenario in response to RAI 2577, Question 08.02-5, however didn’t consider 
the scenario where two lines are isolated simultaneously as explained in the sentences above.  
Upon consideration of the above scenario, in RAI 4538, Question 08.02-26, the staff requested 
that the applicant discuss why this scenario is not reasonable, the action that would be taken in 
this event, and the ability to perform these actions in a timely manner, without damaging the 
main buses. 
 
In response to RAI 4538, Question 08.02-26, dated May 18, 2010, the applicant stated that the 
Oncor transient stability study includes a series of contingencies consistent with the ERCOT 
Planning Criteria, but that the contingencies studied are all N-1 contingency conditions or 
special contingencies.  N-2 contingency conditions were not studied or included in the report 
because such contingencies are not required by the Planning Criteria.  The applicant also 
clarified that the lateral separation of the DeCordova and Parker transmission towers and lines 
is such that a physical failure of one line will not affect the other line and that a fault on either the 
DeCordova or the Parker transmission line would be cleared by opening the breakers at either 
end of the faulted line.  In the event of a bus side breaker failure for the faulted transmission 
line, the remaining bus side breakers for the affected bus would open to clear the fault.  Under 
this scenario, the other three transmission lines connected to the CPNPP, Units 3 and 4 plant 
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switching station would be unaffected.  Therefore, the applicant concluded that, due to the 
design of the transmission lines and the controls, it is not necessary to postulate that the 
DeCordova and Parker lines would be isolated from the CPNPP, Units 3 and 4, input at the 
same time.  Regarding actions that could be taken, the applicant stated that, since the proposed 
scenario represents a contingency beyond the ERCOT Planning Criteria, timely communication 
between the MCR operators and ERCOT/Oncor would result in ERCOT/Oncor taking necessary 
and timely actions to respond to and restore the grid.  If necessary, actions might include a 
CPNPP, Unit 3 or 4 power decrease in accordance with operating procedures.   
 
The staff finds that the applicant’s response is sufficient to demonstrate that the physical failure 
of a transmission line or the failure of a bus side breaker will not result in the loss of other 
transmission lines.  Therefore, the applicant’s response is consistent with the requirements of 
GDC 17 as it is related to the provisions to minimizing the loss of the offsite power, and 
conforms to the guidance in RG 1.206.  Therefore, the issue is resolved and RAI 2577, 
Question 08.02-5 and RAI 4538, Question 08.02-26 is closed. 

 
In FSAR Subsection 8.2.1.2.1.1, “Plant Switching Station,” CPNPP discusses the “fly-over” of 
existing circuits.  Since the description did not include elevation details of such design, in RAI 
2577, Question 08.02-06, the staff requested that the applicant provide a physical layout of the 
installation showing the double dead-ending of these circuits.   

 
In response to RAI 2577, Question 08.02-6, dated September 8, 2009, the applicant stated that 
the physical layout of the plant switching station was shown on FSAR Figure 8.2-206 which 
depicts the plan view of the 345kV and 138kV double dead-end structures for the three  
transmission circuits passing through the switching station (Parker, Comanche Switch, and 
Stephenville).  The applicant also provided a typical elevation view of the double dead-end 
structures.   
 
Based on the applicant’s review of the elevation and plan views of the design, the staff 
concluded that the design of the plant switching station was in conformance with the guidance 
of RG 1.206, “Combined License Applications for Nuclear Power Plants,” C.I.8.2, “Offsite Power 
System.”  Therefore, the issue is resolved and RAI 2577, Question 08.02-6 is closed.  

 
Regarding the design of fire barriers between transformers described in FSAR Subsection 
8.2.1.2.1.2, “Unit Switchyards/Transformer Yards,” in RAI 2577, Question 08.02-7, the staff 
requested that the applicant discuss the fire protection provided for the transformers and 
indicate the basis for the one-hour fire barrier and whether such barrier is sufficient to prevent 
propagation of a fire from one transformer to the other.   

 
In response to RAI 2577, Question 08.02-7, dated September 8, 2009, the applicant stated that 
each of the MT, UAT, RATs and the main generator excitation transformer is protected with an 
automatic water spray (deluge) system as required by Section 10.23.2 of NFPA 804-2006 
Edition.  Each system is actuated by an automatic fire detection system (heat detectors) that 
simultaneously transmits alarms to the plant fire alarm system.  Regarding fire barriers, the 
applicant stated that the one-hour fire barrier located between each transformer conforms to the 
requirements of Section 10.23.1.1 of NFPA 804.  Between the transformers and any exposed 
buildings, a three-hour fire barrier is provided in conformance with RG 1.189, “Fire Protection for 
Nuclear Power Plants,” Revision 1, Position 7.3, which is more conservative and takes 
precedence over the minimum two-hour fire barrier criterion in Section 10.23.1(2) of NFPA 804.  
Regarding acceptability of the one-hour fire barrier, the applicant stated that there is a 
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reasonable expectation that the one-hour fire barrier will prevent a fire on one side of that barrier 
from propagating to the other side of the barrier within its fire resistance rating.  Additionally, it is 
also reasonable to expect that the plant fire brigade will be able to commence manual fire 
mitigation operations sooner than one hour, which provides defense in depth to limit the spread 
of a fire to adjacent transformers.  Lastly, the applicant stated that means are provided to 
contain oil spills as required by Section 10.23.1.2 of NFPA 804 and drainage per Section 8.5.6 
of NFPA 804, and per RG 1.189, Position 7.3.   
 
Based on the above clarifications, the staff concluded that adequate fire barriers has been 
provided between transformers and that such barriers are in conformance with the guidance of 
RG 1.189.  Therefore, the issues related to this item are resolved and RAI 2577, Question 
08.02-7 is closed. 

 
In RAI 2577, Question 08.02-8, the staff requested that the applicant specify the rating of each 
bus duct section and confirm the capability of each section to carry maximum full load currents.  
In response to RAI 2577, Question 08.02-8, dated September 8, 2009, the applicant stated that 
the main section of IPB between the generator and the tap to the MT has a design rating of 44.4 
kA, if force-cooled.  The applicant also stated that the generator peak load is also 44.4kA.  
Since no margin exists between the generator peak load and the force-cooled rating of the IPB 
section, in RAI 4538, Question 08.02-27 the staff requested that the applicant discuss why no 
margin is necessary.  Also, the applicant was requested to provide the self-cooled rating of the 
bus and the anticipated normal summer load on the main generator.  Additionally, since the 44.4 
kA at the output of the main generator (at 26kV), corresponding to 3346A at 345kV, appear to 
conflict with the transformer output (2289A) stated in the response to RAI 2577, Question 
08.02-5, the staff requested that the applicant provide appropriate clarifications. 
 
In response to RAI 4538, Question 08.02-27, dated May 18, 2010, the applicant stated that the 
generator is rated 1900 MVA at 26 kV with a continuous current rating of 42.2 kA.  The applicant 
also clarified that, at 95 percent operating voltage, the peak generator current seen by the 
generating system is 44.4 kA.  Regarding the iso-phase bus duct the applicant stated that the 
force-cooled continuous-current rating is also 44.4 kA providing a design margin of 5 percent 
over the continuous current rating of the generator to account for the operating voltage range of 
the generator, which is +5 percent as dictated by Institute of Electrical and Electronic Engineers 
(IEEE) and International Electrotechnical Commission (IEC) standards.  Additional margin 
above 44.4 kA is not required because the generator is not rated for additional output.  In 
addition, the generator and iso-phase bus are protected from current and temperature overload 
by appropriate temperature monitoring and protective relaying.  Additionally, the applicant 
provided the following information:  (a) the self-cooled continuous-current rating of the iso-phase 
bus duct is 22.2 kA, i.e., 50 percent of the force-cooled rating in accordance with the 
manufacturer's standard practice; (b) the anticipated normal summer load on the main 
generator is limited to the maximum capability of the generator under summer ambient 
temperature design conditions, i.e., 1625 MW or 40.1 kA at 0.9 pf and 26 kV; and (c) the 
Interconnection Agreement for CPNPP, Units 3 and 4 is based on a net 3280 MW plant or 1640 
MW per unit, equivalent to 2889 A at 0.95 pf and 345 kV per unit.  The output of the MT (2889 
A) reflects the net output of a unit (i.e. unit auxiliary loads are excluded), whereas 3346 A 
reflects the maximum output of the main generator at rated MVA (44.4 kA on the 26 kV system 
or 3346 A on the 345 kV system).  To address the staff’s RAI, the applicant proposed to revise 
the FSAR to include the following sentence:  “The force-cooled continuous-current rating of the 
iso-phase bus duct section between the main generator and the main transformer is 44.4 kA, 
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which provides 5 percent margin with respect to the 42.2 kA continuous current rating of the 
main generator.”  
 
The staff finds that the applicant’s response and proposed COL Application (COLA) revision are 
consistent with the requirements of GDC 17 as they relate to the rating of each bus duct section 
and the capability of each section to carry maximum full load currents.  Therefore, the issue in 
RAI 2577, Question 08.02-8 is resolved, and RAI 4538, Question 08.02-27 is being tracked as 
Confirmatory Item 08.02-2 pending verification that the change is incorporated in the future 
FSAR revision. 

 
In FSAR Subsection 8.2.1.2.1.2, “Unit Switchyards/Transformer Yards,” CPNPP discusses the 
rating of circuit breakers RAT-CB1, RAT-CB2 and MT-CB, but not that of other components.  
Therefore, in RAI 2577, Question 08.02-9, the staff requested that the applicant address the 
rating of all switchyard components, including disconnect switches and circuit breakers, and to 
discuss why the ratings for circuit breakers and disconnect switches in the switchyard are 
adequate for the application.  In particular, the applicant was asked to identify the maximum 
fault available from the system; to confirm that the breaker interrupting rating, both symmetrical 
and asymmetrical, is consistent with the available fault; and to provide the results of the short 
circuit analysis. 

 
In response to RAI 2577, Question 08.02-9, dated September 8, 2009, the applicant provided 
several tables showing the rating of the various unit switchyard components.  The applicant also 
stated that these equipment ratings are adequate because: the voltage ratings are specified in 
accordance with IEEE standards for the nominal continuous operating voltage of 345kV; the 
345kV transmission system is designed for the Basic Insulation Level (BIL) specified; for the 
normal 345kV PPS (RAT circuits), the continuous current ratings specified (600A-2000A) 
exceed the total rating of the RAT's at 1.05 pu voltage (236 MVA, 415A); for the alternate 345kV 
PPS (MT circuit), the continuous current rating specified (4000A) exceeds the output of the plant 
at 0.95 pu voltage (1900 MVA, 3339A); the short-circuit ratings specified (63kA rms symmetrical 
and 100 kA rms asymmetrical) exceed the calculated short-circuit values of 42.7kA rms 
symmetrical for a three-phase fault, 46.1 kA rms symmetrical for a line-to-ground fault, and the 
worst case asymmetrical fault duty of 72.0 kA rms.   
 
The staff’s review of the ratings specified in the information provided by the applicant concluded 
that the equipment was adequately sized for the service requirements because the equipment 
rating is based on calculated values with margins.  Therefore, the equipment sizing conforms to 
the requirements of GDC 17 as it is related to the capacity of the offsite power system, and the 
response is acceptable.  Therefore, the issues are resolved and RAI 2577, Question 08.02-9 is 
closed. 

 
In RAI 2577, Question 08.02-10, the staff requested that the applicant discuss the approval 
requirements by CPNPP and/or the grid reliability organization.   

 
In response to RAI 2577, Question 08.02-10, dated September 8, 2009, the applicant stated 
that Luminant has the overall responsibility for the inspection, maintenance, calibration, and 
testing of the transformers and circuit breakers located in the CPNPP, Units 3 and 4, unit 
switchyards/transformer yards and that Oncor provides inspection, maintenance, calibration, 
and testing services to Luminant for these transformers and circuit breakers in accordance with 
an agreement between Luminant and Oncor.  All such work activities are reviewed and 
approved by Luminant.  Engineering and design reviews of changes are performed under the 
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Luminant design control program and include technical advice from Oncor.  The applicant also 
provided a listing of:  Luminant (CPNPP) General Responsibilities, Luminant Switchyard 
Coordinator Responsibilities, Luminant System Engineering Responsibilities, and Oncor 
Responsibilities.   
 
The staff’s review of the data provided by the applicant finds that the response is acceptable 
and is in conformance with the guidance of NUREG-0800, Section 8.2, and GL 2006-02, 
because it clarifies the entities responsible for the approval requirements and communication 
protocols for CPNPP as related to inspection, maintenance, calibration, and testing of 
transformers and circuit breaker assets.  Therefore, the issues in RAI 2577, Question 08.02-10 
are resolved. 

 
The staff’s review of COL Information Item 8.2(3) concluded that the FSAR supplemental 
information provided by the applicant conforms to the requirements of GDC 17 and is in 
conformance with the guidance of RG 1.189, RG 1.206, NUREG/CR-7000, and GL 2006-02. 
 
• CP COL 8.2(4)  

 
The applicant provided additional information to resolve CP COL 8.2(4) providing a detailed 
description of the CPNPP normal preferred power in Subsection 8.2.1.2 of the FSAR.  
Specifically, in order to resolve COL Information Item 8.2(4), the applicant provided the 
following: 

 
The offsite power system is a nonsafety-related, non-class 1E system, beginning at the 
transmission grid and ending at the line-side terminals of the main power supply circuit 
breakers feeding the 13.8 kV and 6.9 kV buses, and at the terminals on the main 
transformer (MT) side of the generator load break switch (GLBS).  The plant switching 
station is connected to the transmission grid by four outgoing transmission lines.  The 
plant switching station has two independent control houses (#1 and #2) that contain the 
control and protection equipment for the four outgoing transmission lines.  The control 
and protection equipment for the DeCordova and Johnson lines are in control house #1, 
and those for the Parker and the Whitney lines are in control house #2.  The 
transmission lines that are associated with different control houses are designed such 
that, availability of the two lines associated with one control house is not lost by any 
single failure that may cause failure of lines associated with the other control house. 

 
For each unit, there are two 345 kV gas-insulated switchgear, one is for the normal 
preferred power supply (PPS) and the other is for alternate PPS, hereinafter called unit 
switchyard.  The normal PPS unit switchyard is located on the southwest side of the 
turbine building (T/B), and the alternate PPS unit switchyard is located on the southeast 
side of the T/B.  The one-line diagrams for the normal PPS and alternate PPS unit 
switchyards are shown in Figures 8.2-203 and 8.2-204, respectively. 
 
There are two indoor gas-insulated 345 kV circuit breakers in the normal PPS unit 
switchyard.  One breaker is on the high-voltage side of reserve auxiliary transformer 
(RAT) 1 and RAT3, and the other is on the high voltage side of RAT2 and RAT4.  The 
other sides of these two circuit breakers are connected to the overhead 345 kV 
transmission tie line going to the plant switching station.  The 345 kV interconnections 
between the RATs, gas-insulated switchgear (GIS), and overhead transmission tie line 
are provided by gas-insulated bus (GIB).  
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There is one indoor gas-insulated 345 kV circuit breaker in the alternate PPS unit 
switchyard connecting the high-voltage side of the MT and the overhead 345 kV 
transmission tie line are going to the plant switching station.  The 345 kV 
interconnections between the MT, GIS, and overhead transmission tie line are provided 
by GIB. 

 
The unit interface with the Oncor transmission system is at the connection to Oncor’s 
345 kV overhead transmission tie line in the unit switchyards.  The four unit switchyards 
and the four transmission tie lines between the unit switchyards and the plant switching 
station are physically separated. 

 
For each unit, offsite electric power is provided to the onsite power system from the grid 
and other generating stations by two physically independent transmission lines.  During 
unit startup, shutdown, maintenance, and during all postulated accident conditions, 
offsite electric power can be supplied to each unit site from the plant switching station 
through two physically independent transmission tie lines.  One of these two 
transmission tie lines connects to the high-voltage side of the MT via a 345 kV circuit 
breaker.  The other transmission tie line connects to two 345 kV circuit breakers at the 
unit switchyard, one circuit breaker is for RAT1 and RAT3, and the other circuit breaker 
is for RAT2 and RAT4.  Both of any two outgoing transmission lines between the plant 
switching station and the remote offsite switching stations adequately maintain the 
voltage within ±5 percent of 345 kV at the high voltage side terminals of the MTs and 
RATs, while supplying full auxiliary loads of both units for all normal, abnormal and 
postulated accident conditions. 

 
Minimum one-hour rated fire barriers are provided between all transformers.  Cables 
associated with the normal and alternate PPS between unit switchyard and the electrical 
rooms, in the T/B are routed in separate underground duct bank.  Normal and alternate 
PPS cables are physically separated which minimizes the chance of simultaneous 
failure.  The underground duct bank for these circuits is sealed to prevent degradation in 
wetted or submerged condition. 

 
In RAI 2577, Question 08.02-11, the staff requested that the applicant describe the monitoring 
program, including periodic testing, inspections, and corrective actions that will be implemented 
to avoid or arrest the degradation of cable insulation from the effects of moisture for all 
underground cables, dc and ac at all voltage levels.   
 
In response to the RAI 2577, Question 08.02-11, dated September 8, 2009, the applicant 
stated that the cables are waterproof and rated to be installed in underground duct banks.  In 
order to prevent the cables from being exposed to standing water for extended periods of time, 
an inspection of the underground duct banks, for cable, is performed in the scope of the 
maintenance rule (10 CFR 50.65).  The initial periodic inspection frequency is six months.  
Increased inspection frequency would be initiated if accumulated water is found, with any 
additional corrective actions to be determined via implementation of the CPNPP maintenance 
rule and a corrective action program.  
 
The staff reviewed the applicant’s response and found that the program for underground cables 
did not appear to include inspection and testing to verify that the health of the underground 
cables is within the scope of 10 CFR 50.65.  Operating experience has shown that cross-linked 
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polyethylene or high-molecular-weight polyethylene insulation materials are most susceptible to 
water tree formation and that the formation and growth of water trees vary directly with 
operating voltage.  Cable failures have a variety of causes, including exposure to electrical 
transients or aging effects caused by moisture intrusion and water treeing due to adverse 
abnormal environmental conditions during operation.  Contributing causes, such as splicing, 
manufacturing defects or damage caused by shipping and installation, could initiate the aging 
effects.  The likelihood of failure from any of these causes increase over time as the cable 
insulation degrades.  Therefore, periodic testing is required to determine the health of the 
cable.  See 10 CFR 50.65.  During the license renewal process, the industry agreed to use the 
guidance in Generic Aging Lessons Learned Aging Management Program (AMP) XI.E3, 
“Inaccessible Medium-Voltage Cables Not Subject to 10 CFR 50.49 Environmental Qualification 
Requirements Program.”  The above guidance requires both testing and inspection of water 
accumulation.  Therefore, in RAI 4538, Question 08.02-28, the staff requested that the 
applicant discuss why a testing program for underground power cables within the scope of 10 
CFR 50.65, particularly for cables in the medium voltage range, is not required.  Additionally, the 
applicant was requested to address frequency of such testing. 
 
In response to RAI 4538, Question 08.02-28, dated May 18, 2010, which was also a 
supplemental response to RAI 2577, Question 08.02-11, the applicant concurred that operating 
experience has shown that cables, especially medium voltage cables, in wet environments are 
susceptible to accelerated aging, water treeing and insulation degradation.  The applicant 
clarified that, in addition to inspection, the monitoring program will include testing for cables 
exposed to a significant adverse moisture environment.  Periodic testing of cable insulation for 
underground (including medium-voltage) cable within the scope of the maintenance rule (10 
CFR 50.65) will be conducted in accordance with the established industry guidance to detect 
potential cable degradation from moisture intrusion.  The applicant also stated that a cable 
monitoring program that includes methods for cable selection, test methods, and test 
frequencies will be implemented prior to fuel load authorization.   
 
The staff finds that the applicant’s response is consistent with the requirements of 10 CFR 
50.65.  However, the applicant did not provide any commitment to revise its FSAR to include the 
information provided as a response to RAI 4538, Question 08.02-28.  
 
Therefore, in RAI 5116, Question 08.02-29, the staff requested that the applicant describe the 
monitoring program for underground and inaccessible cables (power, control and 
instrumentation) under the maintenance rule, and revise the FSAR to reflect this information.  
Chapter 8 of the applicant’s COLA did not discuss the cable monitoring program for 
underground and inaccessible cables within the scope of the maintenance rule.  10 CFR 
50.65(a)(1) which states that, “Each holder of a license to operate a nuclear plant … shall 
monitor the performance or condition of structures, systems, or components… in a manner 
sufficient to provide reasonable assurance that such structures, systems, and components… 
are capable of fulfilling their intended functions.”  Additionally, SRP Section 8.2.III.1.L, states, 
“Operating experience has shown that undetected degradation of underground electric 
cables…could result in multiple equipment failures.  Underground or inaccessible power and 
control cable runs that are susceptible to protracted exposure to wetted environments or 
submergence… should be reviewed.”  Guidance providing an acceptable means of meeting 10 
CFR 50.65(a)(1) requirements with respect to the selection of electric cable condition monitoring 
can be found in Sections 3 and 4.5 of NUREG/CR-7000. 
  
Also, as stated in COL Information Item 17.6(1): 
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The COL applicant must provide in its FSAR a description of the maintenance 
rule program, and its for implementation, for monitoring the effectiveness of 
maintenance necessary to meet the requirements of 10 CFR 50.65. 

  
In response to RAI 5116, Question 08.02-29, dated December 16, 2010, the applicant stated 
that the condition monitoring of underground or inaccessible cables within the scope of the 
maintenance rule is considered part of the 10 CFR 50.65 maintenance rule program to be 
implemented just prior to the fuel load authorization.  It also noted that specific information that 
is necessary to determine the appropriate inspections, tests and monitoring is not available at 
this time, and a review of the detailed design and procurement information is needed to 
determine the method and frequency for cable inspection or testing.  A description of this aspect 
of the maintenance rule program has been added to the FSAR. 
 
In response to RAI 5116, Question 08.02-29, the applicant committed to add the following COL 
information item to its FSAR: 
 

STD COL 8.3(12) Condition monitoring of underground or inaccessible cables 
within the scope of the maintenance rule (10 CFR50.65) is incorporated into the 
maintenance rule program.  The cable condition monitoring program incorporates 
lessons learned from industry operating experience, address regulatory 
guidance, and utilizes information from detailed design and procurement 
documents to determine the appropriate inspections, tests, and  cable monitoring 
criteria within the scope of the maintenance rule described in Subsection 17.6.2.  
The program takes into consideration Generic Letter 2001-01.  

 
Although the applicant quoted the incorrect generic letter number 2001, the staff notes that the 
correct generic letter number should be 2007. 
 
Accordingly, the applicant included the above COL information item in Section 8.2.4 of the 
FSAR:  
 

STD COL 8.3(12) Cable monitoring program.  This COL item is addressed in 
Subsection 8.2.3 of the FSAR and 8.3.3 of the DCD. 

 
The staff finds that the applicant’s response and proposed COLA revision acceptable, since the 
applicant is consistent with the requirements of 10 CFR 50.65 and the guidance of GL 2007-01, 
and NUREG-0800, Section 8.2 as they pertain to the adequacy of a cable monitoring program.  
Therefore, the issues in RAI 2577, Question 08.02-11 and RAI 4538, Question 08.02-28 are 
resolved.  RAI 5116, Question 08.02-29 is being tracked as Confirmatory Item 08.02-3 
pending verification that this change is incorporated in the future FSAR revision.  The 
applicant’s commitment to tender a cable monitoring program following the procurement phase 
is captured under Section 8.2.5, “Post Combined License Activities,” of this SE, as commitment 
(COM 8.2-2). 

 
The staff’s review of COL Information Item 8.2(4) concluded that the FSAR supplemental 
information provided by the applicant conforms to the requirements of GDC 17, and the 
guidance of GL 2007-01. 

 
• CP COL 8.2(5)  
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The applicant provided additional information to resolve CP COL 8.2(5) by providing a detailed 
description of the CPNPP alternate preferred power in Subsection 8.2.1.2 of the FSAR.  
Specifically, to resolve COL Information Item 8.2(5), as follows: 
 
For each unit, there are two 345 kV gas-insulated switchgear, one is for the normal 
preferred power supply (PPS) and the other is for alternate PPS, hereinafter called unit 
switchyard.  The normal PPS unit switchyard is located on the southwest side of the 
turbine building (T/B), and the alternate PPS unit switchyard is located on the southeast 
side of the T/B.   
 
There is one indoor gas-insulated 345 kV circuit breaker in the alternate PPS unit 
switchyard connecting the high-voltage side of the MT and the overhead 345 kV 
transmission tie line going to the plant switching station.  The 345 kV interconnections 
between the MT, GIS, and overhead transmission tie line are provided by GIB.  
 
For each unit, offsite electric power is provided to the onsite power system from the grid 
and other generating stations by two physically independent transmission lines.  During 
unit startup, shutdown, maintenance, and during all postulated accident conditions, 
offsite electric power can be supplied to each unit site from the plant switching station 
through two physically independent transmission tie lines.  One of these two 
transmission tie lines connects to the high-voltage side of the MT via a 345 kV circuit 
breaker.  The other transmission tie line connects to two 345 kV circuit breakers at the 
unit switchyard, one circuit breaker is for RAT1 and RAT3, and the other circuit breaker 
is for RAT2 and RAT4.  Both of any two outgoing transmission lines between the plant 
switching station and the remote offsite switching stations adequately maintain the 
voltage within ±5 percent of 345 kV at the high voltage side terminals of the MTs and 
RATs, while supplying full auxiliary loads of both units for all normal, abnormal and 
postulated accident conditions.  
 
Minimum one-hour rated fire barriers are provided between all transformers.  Figures 
8.2-207 and 8.2-208 show physical layout of equipment in the Unit 3 and Unit 4 unit 
switchyards/transformer yards, respectively.  Cables associated with the normal and 
alternate PPS between unit switchyard and the electrical room in the T/B are routed in 
separate underground duct bank.  Normal and alternate PPS cables are physically 
separated which minimizes the chance of simultaneous failure.  The underground duct 
bank for these circuits is sealed to prevent degradation in wetted or submerged 
condition.   

 
The staff’s review of COL Information Item 8.2(5) concluded that the FSAR supplemental 
information provided by the applicant conforms to the requirements of GDC 17. 
 
• CP COL 8.2(7)  
 
The applicant provided additional information to resolve CP COL 8.2(7) by providing a 
description of the CPNPP protective relay schemes for each circuit, like lines and buses, in 
Subsections 8.2.1.2.1.1 and 8.2.1.2.1.2 of the FSAR as follows:: 
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A fiber optic shield wire is installed on each of the four 345 kV tie lines between the plant 
switching station and the unit switchyards.  These fibers are used for relay protection 
and for sending generator information to Oncor.  Oncor has no direct control of any of 
the 345 kV circuit breakers located at the unit switchyards. 
 
Each transmission line and the plant switching station buses are provided with primary 
and backup relay protection schemes.  Each transmission line is protected by pilot 
protection using a directional comparison blocking scheme.  Phase step-distance and 
ground directional-overcurrent protection is also provided as backup protection.  Each 
plant switching station bus has dual independent differential protection schemes.  Each 
transmission tie line has differential protection and phase step-distance and ground 
directional overcurrent protection.  The relay protection schemes for independent 
transmission lines are designed so that any single failure or incident, such as control 
house fire or cable dig-in, will not cause loss of both circuits in any combination of two 
independent transmission lines.  The relay panels for independent transmission lines are 
physically located in separate control house and the control cables are physically 
separated.  The design for every protection zone has fully redundant and electrically 
independent protection systems.  This fully redundant concept is also applied to the 
breaker-failure schemes.  
 
Two trip coils are provided for each circuit breaker, actuated by the primary and back up 
relay protection schemes.  Each circuit breaker is provided with two motor-operated 
grounding type disconnect switches.  Additional motor-operated grounding type 
disconnect switches are provided, as shown in the one line diagrams in order to isolate 
any section of the power circuit.  Surge arresters are provided both at the transformer 
side and at the transmission tie line side to protect the equipment from damage due to 
lightning and switching surges. 
 
In FSAR Subsection 8.2.1.2.1.1, “Plant Switching Station,” it is stated that “Each transmission 
line is protected by pilot protection using a directional comparison blocking scheme.”  Since the 
logic diagrams of Figures 8.2-9 and 8.2-10 are not clear about this feature, in RAI 2577, 
Question 08.02-12, the staff requested that the applicant clarify how the pilot protection is used 
and which circuit breakers it acts upon.   

 
In response to RAI 2577, Question 08.02-12, dated September 8, 2009, the applicant stated 
that a directional comparison pilot blocking scheme is used to provide high-speed fault clearing 
for 100 percent of a transmission line.  The intent of this scheme is to get the response of the 
distance relay at the other end of the transmission line to speed up the decision making 
process.  For internal faults (faults on the transmission line), the current flows into the line at 
both terminals, so simultaneous high-speed tripping at the terminals is allowed.  For external 
faults (faults beyond the transmission line) the current flows out at one of the terminals.  This 
information is used to block tripping of all terminals.  In general, distance relays for phase faults 
and directional over-current relays for ground faults are used as fault detectors.  The fault 
detectors must be directional and set to overreach all remote terminals.  This overreach allows 
the protection scheme to differentiate between internal and external faults.  In conjunction with 
this clarification, the applicant provided a detailed description of the protection provided for the 
Line to DeCordova 345 kV Switching Station, the Line to Parker 345 kV Switching Station, the 
Line to Johnson 345 kV Switching Station and the Line to Whitney 345 kV Switching Station.   
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Based on the clarifications provided by the applicant, the staff concluded that adequate 
protection is provided to transmission system.  The staff also finds the response to be consistent 
with the requirements of GDC 17, as it relates to the provisions necessary to minimize the 
likelihood of losing offsite power.  Therefore, the response is acceptable, and the issues in RAI 
2577, Question 08.02-12 are resolved. 

 
In FSAR Subsection 8.2.1.2.1.1, “Plant Switching Station,” it is stated that the “The relay 
protection schemes for independent transmission lines are designed so that any single failure or 
incident, such as control house fire or cable dig-in, will not cause loss of two independent 
transmission lines.”  In RAI 2577, Question 08.02-13, the staff requested that the applicant 
clarify what is specifically meant by cable dig-in.   
 
In response to RAI 2577, Question 08.02-13, dated September 8, 2009, the applicant clarified 
that "Cable dig-in" refers to any external action (e.g. backhoe, auger, etc) that disturbs the soil 
covering the underground cable that causes damage to an underground cable, either a directly-
buried cable, cable in conduit, or cable in a duct bank.  
 
The staff finds the response acceptable and consistent with the requirements of GDC 17 as it 
pertains to the provisions necessary to minimize the likelihood of losing offsite power as 
provided by the protection scheme.  Therefore, the issue in RAI 2577, Question 08.02-13 is 
resolved.  

 
FSAR Subsection 8.2.1.2.1.2 indicates that surge arresters are provided both at the transformer 
side and at the transmission tie line side to protect the equipment from damage due to lightning 
and switching surges.  In conjunction with this description, in RAI 2577, Question 08.02-14, the 
staff requested that the applicant identify the BIL specified for the 345 kV transmission lines, the 
switchyards, and substations listed in this section, and provide a comparison with the BILs that 
are utilized by other transmission lines in the general area for existing and proposed 345 kV 
transmission lines.  The staff also requested that the applicant describe design features such as 
surge protection devices, grounding, and lightning protection provided for the switchyard and 
transmission lines and indicate how these systems will be periodically maintained and tested to 
assure their functionality.   
 
In response to RAI 2577, Question 08.02-14, dated September 8, 2009, the applicant stated 
that the applicable lightning impulse-withstand voltage (BIL) for transmission lines is defined as 
the Positive Critical Impulse Flashover Voltage and provided detailed information regarding the 
specified Positive Critical Impulse Flashover Voltage for new 345kV transmission lines 
designed, installed, operated, and maintained by Oncor.  In particular, the applicant stated that 
the Oncor standard for 345kV transmission lines specifies the use of polymer insulators with a 
minimum rating of 1430kV BIL for tangent structures and a minimum rating of 1590kV BIL for 
angle and dead-end structures.  In those locations where porcelain insulators are used in place 
of polymer, insulators have a minimum rating of 1585kV BIL for tangent structures and a 
minimum rating of 1745kV BIL for angle and dead-end structures.  Additionally, the applicant 
provided a detailed description of the BIL used for surge arresters and other equipment, 
grounding, and planned maintenance and testing of such equipment.   
 
The staff finds the response acceptable and consistent with the requirements of GDC 17 as it 
pertains to the provisions necessary to minimize the likelihood of losing offsite power as 
provided by the protection scheme because the applicant provided an adequate description of 
the protection schemes including the requested information on BIL for transmission lines, as 
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well as the design features for the switchyard.  Therefore, the issues in RAI 2577, Question 
08.02-14 are resolved. 
 
The staff’s review of COL Information Item 8.2(7) concluded that the FSAR supplemental 
information provided by the applicant conforms to the requirements of GDC 17. 
 
• CP COL 8.2(8)  
 
The applicant provided additional information to resolve CP COL 8.2(8) by providing a 
description of the CPNPP switchyard DC power in Subsections 8.2.1.2.1.1 and 8.2.1.2.1.2 of 
the FSAR as follows: 

 
The plant switching station has two 25 ft. X 65 ft. control buildings.  These buildings 
house the primary and backup line relaying panels, voltage transformer and current 
transformer indoor junction boxes, supervisory control and data acquisition (SCADA) 
unit, digital fault recorder (DFR) unit, batteries and battery chargers and all ac and dc 
panels.  Each building houses a single set of batteries and battery charger in its own 
battery room separate from the relay panel room.  One building houses dc source #1 
and the other houses dc source #2.  To reduce the cable lengths of the dc supplies in 
one control building to panels in the other control building, a set of fused cables are 
brought from the dc source in each control building to the dc box in the relay panel room 
of the other control building.  This allows for short cable runs to the relay panels in the 
other control building, while keeping the batteries in different buildings.  A SCADA unit is 
installed in each control building, with the data circuit bridged between the two units.  
This prevents from bringing all of the SCADA cable to one building.  A similar design is 
used on the DFR, but the station switcher is used to connect both DFRs to one phone 
line.  Each building has its own heating, ventilation, and air conditioning (HVAC) system, 
portable fire extinguishers, and eyewash stations. 

 
 
Each unit switchyard has two sets of 125V dc batteries and two separate dc power 
distribution systems.  Each battery system has its own 480V ac -125V dc battery 
charger.  In addition, there is a spare battery charger that can be placed in service to 
replace any of the dedicated battery chargers.  The batteries are sized conservatively to 
perform its design basis functions upon loss of the battery charger.  The battery chargers 
are sized to charge a design basis discharged battery to 95 percent of its capacity within 
twenty-four hours.  A primary and a backup relay protection scheme is provided for each 
of the transmission tie lines to the plant switching station.  The dc control power for the 
primary and the backup protection scheme is provided from separate dc systems in each 
unit switchyard. 
 
In FSAR Subsection 8.2.1.2.1.1, “Plant Switching Station,” it is stated that; “To reduce the cable 
lengths of the dc supplies in one control building to panels in the other control building, a set of 
fused cables are brought from the dc source in each control building to the dc box in the relay 
panel room of the other control building.”  The staff observed that from the description of the 
control sources in this subsection and the location of the control and protection equipment in 
Subsection 8.2.1.2, for instance, it was not clear how the protection scheme for each line is 
physically wired and, hence, whether the failure of one control house, for any reason, will assure 
that either the primary or the backup protection will operate to isolate a fault.  Therefore, in RAI 
2577, Question 08.02-15, the staff requested that the applicant clarify the physical design or 
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provide a wiring diagram of the two breakers associated with the same transmission line 
showing physical location of components.   

 
In response to RAI 2577, Question 08.02-15, dated September 8, 2009, the applicant clarified 
that there are two transmission lines protected and controlled from each control house.  Control 
house #1 contains the protection and control equipment for the DeCordova and Johnson lines.  
Control house #2 contains the protection and control equipment for the Parker and Whitney 
lines.  There are two independent control sources with one control source in each control house.  
One control source powers all the primary protection in both control houses.  The other control 
source powers all the backup protection in both control houses.  Loss of one control source will 
not affect the other control source.  Since primary and backup protection and control equipment 
is located in both control houses, the control sources for both primary and backup protection 
and control equipment must be brought to both control houses.  The control sources are 
designed such that given the loss of one control house, the primary or backup protection and 
control equipment in the other control house will continue to function.  Additionally, the applicant 
provided a diagram for the control source configuration for primary and back-up relay 
protections and a typical Relay Functional Diagram of an outgoing transmission line from the 
plant switching station.    
 
Since the applicant provided the protection scheme of each line as well as statement affirming 
that the loss of one control house will not affect the other control house, the staff finds that the 
design is consistent with the requirements of GDC 17 as it pertains to the provisions necessary 
to minimize the likelihood of losing offsite power as provided by the protection scheme.  
Therefore, this response acceptable, the issue pertaining to this item is resolved and RAI 2577, 
Question 08.02-15 is closed. 
 
FSAR Subsection 8.2.1.2.1.2, “Units Switchyards/Transformer Yards,” states that each unit 
switchyard has two sets of 125V dc batteries and two separate dc power distribution systems.  
In RAI 2577, Question 08.02-16, the staff requested that the applicant clarify the physical 
location of these batteries, i.e., whether they are located in control houses #1 and #2 described 
in Subsection 8.2.1.2, or in another location.  Additionally, the staff requested that the applicant 
address the periodic surveillance and maintenance tests that will be performed on all the 
batteries and the criteria that are established for battery replacement.   

 
In response to RAI 2577, Question 08.02-16, dated September 8, 2009, the applicant stated 
that the batteries associated with the unit switchyards are separate and independent from the 
batteries in the plant switching station.  The batteries associated with the unit switchyards are 
located in the GIS Buildings (adjacent to the Turbine Buildings).  The applicant also clarified that 
the periodic surveillance and maintenance tests for all batteries associated with the unit 
switchyards will comply with the recommendations of IEEE Std 450, “IEEE Recommended 
Practice for Maintenance, Testing, and Replacement of Vented Lead-Acid Batteries for 
Stationary Applications.”  This includes the monthly inspections, and the quarterly and yearly 
tests outlined in Section 5.2 of IEEE Std 450.  The criteria used for battery replacement is 
included in Chapter 8 of IEEE Std 450.  RG 1.129, “Maintenance, Testing, and Replacement of 
Vented Lead-Acid Storage Batteries for Nuclear Power Plants,” endorses IEEE Std 450.  
 
Since the applicant provided a description of the layout of the unit switchyards and the periodic 
surveillance and maintenance tests that will be performed on all the batteries, the staff finds the 
response acceptable and the information provided by the applicant consistent with the 
requirements of GDC 18, and the guidance of RG 1.129 as they pertain to the inspection and 
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testing of the unit switchyard batteries.  Therefore, the issues related to this item are resolved 
and RAI 2577, Question 08.02-16 is closed. 

 
FSAR Subsection 8.2.1.2.1.2, “Units Switchyards/Transformer Yards,” states that the primary 
and a backup relay protection scheme is provided for each of the transmission tie lines to the 
plant switching station.  Since, from the description provided, it was not immediately evident the 
physical location of the primary and backup protective relays, in RAI 2577, Question 08.02-17 
the staff requested that the applicant identify the physical location of all equipment.   
 
In response to RAI 2577, Question 08.02-17, dated September 8, 2009, the applicant indicated 
that the primary and back-up protective relays associated with the unit switchyards (including 
the tie line protective relays on the unit switchyard end) are located in the control rooms located 
in each GIS Building.  The applicant also clarified that the primary and back-up protective relays 
associated with the plant switching station (including the tie line protective relays on the plant 
switching station end) are located in control house #1 and #2 of the plant switching station.   
 
Since the applicant provided the physical location of the relaying equipment, the staff finds the 
information acceptable and consistent with the requirements of GDC 17 as it pertains to the 
provisions necessary to minimize the likelihood of losing offsite power as provided by the 
protection scheme.  Therefore, this item is resolved and RAI 2577, Question 08.02-17 is 
closed. 
 
The staff’s review of COL Information Item 8.2(8) concluded that the FSAR supplemental 
information provided by the applicant conforms to the requirements of GDC 17, and GDC 18, 
and the guidance of RG 1.129, and RG 1.206. 
 
• CP COL 8.2(9)  
 
The applicant provided additional information to resolve CP COL 8.2(1) addressing the CPNPP 
switchyard ac power in Subsections 8.2.1.2.1.1 and 8.2.1.2.1.2 of the FSAR as follows: 
 
The primary ac power supply for the plant switching station is provided from existing 
local electric distribution system.  The backup ac power is supplied by a separate power 
source from the primary ac power. 
 
Four separate 480V ac power supply systems fed from four different non-Class 1E 480V 
load centers of each unit, are provided for the unit switchyards of each unit.  Two 
systems are for the normal PPS unit switchyard and the other two for the alternate PPS 
unit switchyard.  Within each unit switchyard, two separate low voltage ac power 
distribution systems provide power to two separate groups of electrical loads. 
 
The normal PPS and the alternate PPS unit switchyards, the normal PPS and the 
alternate PPS transmission tie lines to the plant switching station, the low-voltage dc and 
ac power systems in the unit switchyards, are physically separated and do not share any 
common equipment.  Hence, no FMEA is warranted for the equipment and circuits 
associated with the unit switchyards. 

 
FSAR Subsection 8.2.1.2.1.2, “Units Switchyards/Transformer Yards,” states that, “The normal 
PPS and the alternate PPS unit switchyards, the normal PPS and the alternate PPS 
transmission tie lines to the plant switching station, the low-voltage dc and ac power systems in 



 
Comanche Peak Nuclear Power Plant 

 Units 3 and 4 
 

 
8-28 

the unit switchyards, are physically separated and do not share any common equipment.  
Hence, no FMEA is warranted for the equipment and circuits associated with the unit 
switchyards.”  The staff observed that this statement implies that protective relays for primary 
and backup protection are also physically separate.  However, a FMEA would be warranted, if 
this is not the case.  Therefore, in RAI 2577, Question 08.02-18, the staff requested that the 
applicant clarify whether or not the protective relays for primary and backup protection are 
physically separate, and if appropriate, to provide the corresponding FMEA.   

 
In response to RAI 2577, Question 08.02-18, dated September 8, 2009, the applicant stated 
that, in each unit switchyard, the primary and back-up protective relays are physically separate 
from one another.  This is accomplished by providing separate relay panels for primary 
protection and separate relay panels for back-up protection.  Primary and back-up protective 
relay panels are not located adjacent to one another.  Since all equipment associated with the 
Normal PPS is completely separate from all equipment associated with the Alternate PPS for 
each unit, so no FMEA is necessary.  Since the applicant has clarified that there is separation 
between the normal and alternate PPS, the staff agrees that a FMEA is not necessary.  Based 
on the applicant’s response, the staff concluded that the relay protection information is 
consistent with the guidance of RG 1.206 and the issue in RAI 2577, Question 08.02-18 is 
resolved. 
 
The staff’s review of COL Information Item 8.2(9) concluded that the FSAR supplemental 
information provided by the applicant conforms to the requirements of GDC 17 and the 
guidance of RG 1.206. 
 
• CP COL 8.2(10)  
 
The applicant provided additional information to resolve CP COL 8.2(1) by providing a 
description of the CPNPP transformer protection in Subsection 8.2.1.2 of the FSAR.  as follows: 
 
In case of a sudden pressure relay operation, the transformer is isolated. 

 
In RAI 2577, Question 08.02-19, the staff requested that the applicant indicate whether 
transformer isolation occurs also in conjunction with the protection features (other than sudden 
pressure) described in the Subsection 8.2.1.2 of the US-APWR DCD, Revision 2.  Additionally, 
the applicant was asked to indicate whether protection schemes have addressed lessons 
learned from the event described in Information Notice 2005-15, “Three-Unit Trip and Loss of 
Offsite Power at Palo Verde Nuclear Generating Station,” and to discuss whether transformers 
undergo periodic testing.   

 
In response to RAI 2577, Question 08.02-19, dated September 8, 2009, the applicant 
confirmed that, in addition to sudden pressure, transformer isolation occurs in conjunction with 
the other protection features described in FSAR Subsection 8.2.1.2.  Regarding the Palo Verde 
event, the applicant stated that lessons learned at Palo Verde were incorporated into the design 
of CPNPP and provided a description of the differences in design between Palo Verde and 
CPNPP.  Specifically, at CPNPP the primary and backup line protections activate separate 
auxiliary relays that open the RAT breakers.  Each one of these auxiliary relays operates a 
separate trip coil in the breaker.  Also, primary and backup protections operate separate 
auxiliary relays that in turn operate the independent trip coils on the breakers.  The high voltage 
breakers at CPNPP are all equipped with dual trip coils and dual protection (primary and back-
up) to assure that the breaker will open when required.  Regarding the transformers, the 
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applicant indicated that all transformers between the Oncor Takeoff towers and the Main 
Turbine are owned by Luminant, who is responsible for the maintenance, design and reliability 
of these items and provided a listing of planned preventative maintenance activities and 
frequencies for transformers.  The applicant indicated that the final maintenance requirements 
will be identified in plant procedures.   
 
Since the applicant provided detailed clarification pertaining to transformer isolation and 
protection, the staff finds the response acceptable and consistent with the requirements of GDC 
17 as it pertains to the provisions necessary to minimize the likelihood of losing offsite power as 
provided by the protection scheme.  This issue related to this item is resolved and RAI 2577, 
Question 08.02-19 is closed. 
 
The staff’s review of COL Information Item 8.2(10) concluded that the FSAR supplemental 
information provided by the applicant conforms to the requirements of GDC 17. 
 
• CP COL 8.2(11)  
 
The applicant provided additional information to resolve CP COL 8.2(1) addressing the stability 
and reliability of the CPNPP offsite power system, including a failure modes and effect analysis 
in accordance with Branch Technical Position 8-3, in Subsections 8.2.1.2.1.1, 8.2.2.2, and 8.2.3 
and in Table 8.2.3 of the FSAR as follows: 
 
Any combination of two of the four outgoing transmission lines (DeCordova, Parker, 
Johnson, and Whitney), except for the combinations of DeCordova and Johnson and 
Parker and Whitney, are two independent offsite power circuits from the ERCOT 
transmission network to the plant switching station.  Any credible single incident or single 
failure of a transmission line or a plant switching station component does not result in 
simultaneous failure of both circuits in any combination of two independent offsite power 
circuits.  The applicant stated that the FMEA performed indicates that at least one of the 
two independent offsite power circuits would remain available to perform its design basis 
functions under a postulated single incident or a single failure.  The FMEA examines the 
various ways in which a failure may occur and the effects of this failure on the ability of 
the equipment to continue to perform its intended function. Each piece of critical 
equipment was reviewed to determine how it might fail.  Physical as well as electrical 
failures were examined.  Failures caused by external influences as well as failures due 
to overloading or over stressing of equipment were examined. 
 
Each type of failure was evaluated to determine if it would affect any other equipment.  
For instance, the trip out of a transmission line might cause other lines to be overloaded 
or interrupt an offsite power circuit. 
 
The effects were analyzed to determine if critical functions of the plant switching station 
would be affected.  There should be no single failure that results in un-availability of at 
least two power circuits and compromise the ability of the plant to maintain containment 
integrity and other vital functions.   

 
In RAI 2577, Question 08.02-25, the staff requested that the applicant clarify the following 
items:  (a) which circuits share the same structure and why the failure of one structure would not 
constitute a loss of more than one circuit; and (b) what is meant by the words “under normal 
conditions” and “under normal operating conditions,” and why abnormal events or conditions 
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should not be considered in the FMEA.  Additionally, since the actual routing of some or all of 
the four circuits will be subject to the approval of the PUCT, the staff asked that the applicant 
provide a revised FMEA if the current analysis is affected by the routing of the circuits after 
PUCT approval.   
 
In response to RAI 2577, Question 08.02-25, dated September 8, 2009, the applicant provided 
the following clarifications:  (a) The FSAR table statement refers to the routing of the four new 
345kV transmission tie lines between the plant switching station and the unit switchyards.  
These tie lines are part of the normal and alternate PPS for CPNPP, Units 3 and 4.  For each 
unit, these tie lines are separate and independent (there is physical and electrical separation 
such that the loss of one of these lines will not impact the other).  The tie line to the Unit 3 MT 
(Alternate PPS) may share one or more transmission structures with the existing 345kV Parker 
Transmission Line that serves CPNPP, Units 1 and 2.  The failure of one of these double-circuit 
structures may cause the loss of two circuits.  However, one circuit would be associated with the 
Unit 3 Alternate PPS and the other would be associated with one of five outgoing 345kV 
transmission lines for CPNPP, Units 1 and 2.  Regarding the four outgoing 345kV transmission 
lines for CPNPP, Units 3 and 4, none of these transmission lines share structures with one 
another.  As these lines leave the property, the lines are routed in different directions and the 
distance between the lines increases.  Thus, the closest these lines get to one another is at the 
plant switching station.  At the plant switching station, these lines have sufficient distance 
between them such that the loss of one of the lines will not impact any of the remaining three 
lines.  As indicated in FSAR Figure 8.2-201, some of these outgoing 345kV transmission lines 
may share structures with other existing transmission lines that are routed within the same right 
of way (transmission lines associated with the grid, none of which are directly associated with 
CPNPP, Units 3 and 4).  Should one of these double-circuit transmission structures fail, two 
transmission lines may be lost, but only one would be associated with CPNPP, Units 3 and 4; 
(b) “Normal operating conditions” and “normal conditions” are used with the same meaning.  
Also, “Normal operating conditions” means that there are no outages before the fault or event 
occurs.  This would exceed the number of contingencies in the design standard.  For instance, if 
the preferred normal supply were out-of-service for maintenance, the failure of the alternate 
supply would cause an interruption.  The FMEA addresses events that are unplanned failures.  
Taking a line out-of-service is an elective procedure and a corresponding manual action would 
be taken to respond to the loss of the remaining source.  Regarding the third issue, the 
applicant stated that a revised FMEA will be provided if the current analysis is affected by the 
routing of the circuits after PUCT approval.  The staff finds the applicant’s response acceptable 
because it clarified the results of the FMEA pertaining to structural failure of a tower, and is 
consistent with the guidance in RG 1.206 on the adequacy of the FMEA.  Therefore, the issue in 
RAI 2577, Question 08.02-25 is resolved.   
 
Based on the staff’s review of the FMEA performed on the offsite power system by the 
applicant, the staff concluded that any credible single incident or single failure of a 
transmission line or a plant switching station component does not result in simultaneous 
failure of both circuits in any combination of two independent offsite power circuits. 

 
FSAR Subsection 8.2.2.2, “Grid Reliability and Stability Analysis,” states that, “The study 
indicates that neither proposed nor existing nearby generators experience transient instability 
for the selected planning criteria contingencies that have been considered.”  The subsection 
also indicates that the study and its conclusions are based on preliminary data.  Therefore, in 
RAI 2577, Question 08.02-20, the staff requested that the applicant indicate which reasonably 
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expected contingencies were not evaluated and provide the assumptions, results, and 
conclusions when the study is revised using final data.   

 
In response to RAI 2577, Question 08.02-20, dated September 8, 2009, the applicant provided 
a listing of reasonably expected contingencies that were not evaluated because they are not the 
most severe (worst case) contingencies and are enveloped by those evaluated for the stability 
study.  The contingencies omitted involved line to ground fault with delayed clearing near 
CPNPP, Units 3 and 4, on CP3 and 4 to Whitney, Parker, DeCordova, Unit 3, Unit 4, Preferred 
Normal 3, and Preferred Normal 4.  The applicant indicated that the study will be revised as 
necessary when both the final as built equipment data and the as built transmission system 
circuit configurations are received.  The staff finds that the response is in conformance with the 
requirements of 10 CFR 50.65(a)(4) and is consistent with the guidance of NUREG-0800, 
Section 8.2, and NRC Generic Letter 2006-02, “Grid Reliability and the Impact on Plant Risk 
and the Operability of Offsite Power,” and is therefore acceptable, because the applicant 
clarified that the expected contingencies were not evaluated because they are not the most 
severe.  Rather, the expected contingencies are enveloped by the worst expected contingencies 
that were evaluated in the stability study.  Therefore, the issue pertaining to this item is resolved 
and RAI 2577, Question 08.02-20 is closed. 

 
This section also states that, “The study was conducted in accordance with the ERCOT 
Generation Interconnection or Change Request Procedure using a 2015 summer peak case 
projected from the 2012 ERCOT summer peak base case.  The ERCOT dynamics database 
associated with the 2010 summer peak base case was modified for compatibility with the 2015 
base case.”  In conjunction with this description the staff, in RAI 2577, Question 08.02-21, 
requested that the applicant indicate how the summer of 2015 was selected and whether 
maximum winter loads were considered.    

 
In response to RAI 2577, Question 08.02-21, dated September 8, 2009, the applicant stated 
that the summer of 2015 was selected as the peak case to study since this transmission in-
service timeframe supports the planned fuel load and commercial operation dates for CPNPP, 
Units 3 and 4.  Winter maximum loads were not considered because ERCOT and Oncor are 
summer peaking systems and summer presents the most severe conditions.  Since the 
applicant explained that the summer of 2015 supports the planned fuel load and commercial 
operation dates for CPNPP, Units 3 and 4, and represents the worst case scenario, the staff 
finds that the information provided by the applicant is acceptable, and is consistent with the 
requirements of 10 CFR 50.65(a)(4), and the guidance of the NRC Generic Letter 2006-02.  
Therefore, the issue associated with this item is resolved and RAI 2577, Question 08.02-21 is 
closed. 

 
In RAI 2577, Question 08.02-22, the staff requested that the applicant indicate why the loss of 
all four CPNPP units is not a reasonable contingency to be evaluated.   
 
In response to RAI 2577, Question 08.02-22, dated September 8, 2009, the applicant stated 
that CPNPP, Units 1 and 2 are connected to the transmission system through a 345kV 
switchyard that is independent of the 345kV plant switching station that connects CPNPP, 
Units 3 and 4 to the transmission system.  Therefore, the loss of all four CPNPP units was not 
considered a reasonable contingency to be evaluated for this study.  Since the applicant has 
clarified that CPNPP, Units 1 and 2, and CPNPP, Units 3 and 4 are connected to independent 
switchyards, the staff finds the applicant’s response reasonable and consistent with the 
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requirements of 10 CFR 50.65(a)(4) and the guidance of NRC Generic Letter 2006-02.  The 
issue associated with this item is resolved and RAI 2577, Question 08.02-22 is closed. 

 
FSAR Subsection 8.2.2.2, “Grid Reliability and Stability Analysis,” indicates that the voltage low 
point is 0.976 pu and that the frequency deviation is 0.24 Hz at the lowest point.  In conjunction 
with this statement, in RAI 2577, Question 08.02-23, the staff requested that the applicant 
indicate how these values were determined and whether they were consistent with the values 
experienced at CPNPP, Units 1 and 2.   

 
In response to RAI 2577, Question 08.02-23, dated September 8, 2009, the applicant stated 
that a contingency was evaluated in the Stability Study to illustrate the effect of loss of the 
largest generation source.  Loss of CPNPP, Units 3 and 4 was simulated.  The results for this 
contingency show the voltage at 0.976 pu and frequency deviation of 0.24 Hz.  The staff has 
reviewed the above information and concludes that this information is sufficient to demonstrate 
that the grid will remain stable to maintain plant equipment operational following a contingency.  
The applicant’s response is consistent with the requirements of GDC 17 as it pertains to the 
provisions necessary to minimize the likelihood of losing offsite power.  Therefore, the issue 
associated with this item is resolved and RAI 2577, Question 08.02-23 is closed.  

 
In RAI 2577, Question 08.02-24, the staff requested that the applicant clarify the FSAR 
Subsection 8.2.2.2 statement that the transmission system is evaluated “almost same as” 
CPNPP, Units 1 and 2 and to indicate the difference in reliability between the transmission 
system of CPNPP, Units 1 and 2 and CPNPP, Units 3 and 4.   
 
In response to RAI 2577, Question 08.02-24, dated September 8, 2009, the applicant clarified 
that the FSAR statement that the transmission system reliability is evaluated “almost same as” 
CPNPP, Units 1 and 2, considered the following facts:  (1) The analysis for Units 1 and 2 was 
performed successfully as confirmed by the operating experience of Units 1 and 2 from 1986 to 
2007; (2) The analysis for Units 3 and 4 was performed by the same organization that analyzed 
Units 1 and 2 and used similar criteria; (3) Units 3 and 4 are connected to the same Oncor 
transmission grid as Units 1 and 2; and (4) Units 3 and 4 are associated with the same power 
pool (ERCOT) as Units 1 and 2.  The applicant also stated that FSAR, Revision 0, Page 8.2-12 
will be revised to reflect its response.  The staff finds that the applicant’s response and 
proposed COLA revision are acceptable, and in conformance with GDC 17 as it pertains to the 
provisions necessary to minimize the likelihood of losing offsite power in light of the difference 
between transmission system of CPNPP, Units 1 and 2 and Units 3 and 4.  Therefore, the issue 
is resolved and RAI 2577, Question 08.02-24 is being tracked as Confirmatory Item 08.02-1 
pending verification that the change is incorporated in a future FSAR revision. 

 
FSAR Subsection 8.2.2.2 states that: 
  

“The Comanche Peak generation remains stable for reasonably expected 
contingencies.  These study cases include loss of the most heavily loaded 
transmission circuit connected to the plant switching station, loss of the largest 
capacity transmission circuit connected to the plant switching station and removal 
of the largest load from the system.  In addition, in case of loss of the largest 
supply, i.e. CPNPP Units 3 and 4, the transmission system remains stable with 
slight voltage and frequency variation.  The voltage low point is about 0.976 pu 
and frequency deviation from 60 Hz is only 0.24 Hz at the lowest point.  In 
addition, the maximum frequency decay rate does not exceed 5 Hz/second that 
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is assumed in the reactor coolant system flow analysis in Chapter 15.” (emphasis 
added)  

  
It is not clear from the applicant's statement that the stability of the grid will be studied to confirm 
that after a turbine trip, adequate power to the (reactor coolant pumps (RCPs)) is maintained for 
at least three seconds as required in the transient and accident analysis in Chapter 15.  
Therefore, in RAI 5116, Question 08.02-30, the staff requested that the applicant confirm that 
anti-motoring protective relaying for the main generator will open the generator output breaker 
after a time delay of at least 15 seconds, during which time the rotating generator will provide 
voltage support to the grid.  The staff also requested that the applicant provide an Inspections, 
Tests, Analysis and Acceptance Criteria (ITAAC) to verify the 15 seconds time delay associated 
with anti-motoring protective relaying to trip generator output breaker and to confirm that the 
analyses in Chapter 15 do not assume (credit) operation of the RCPs following the turbine trip if 
the initiating event is an electrical system failure.  
 
In response to RAI 5116, Question 08.02-30 dated December 16, 2010, the applicant 
confirmed that an anti-motoring protective relaying for the main generator will open the 
generator output breaker after a time delay of at least 15 seconds, during which time the 
rotating generator will provide voltage support to the grid.  However, the applicant stated that 
neither the 3-second delay after a turbine trip to maintain power to the RCP, nor the 15-second 
time delay in the anti-motoring protective relay scheme is required by the accident analysis for 
the US-APWR.  This is not consistent with the language provided in the US-APWR DCD Tier 2, 
Chapter 15.  Therefore RAI 5116, Question 08.02-30 is being tracked as Open Item 08.02-1. 
 
With the exception of Open Item 08.02-1, the staff’s review of COL Information Item 8.2(11) 
concluded that the FSAR supplemental information provided by the applicant conforms to the 
requirements of GDC 17, GDC 18, and the guidelines of RG 1.206, BTP 8-3, and GL 2006-02. 
 
Interface Requirements  
 
The plant interfaces for the standard design of the US-APWR are discussed in DCD Tier 2, 
Section 8.2.3, and in Item 4 of DCD Tier 2, Table 1.8-1, “Significant Site-Specific Interfaces with 
the Standard US-APWR Design.”   
 
The applicant incorporated by reference Section 1.8 of the DCD.  This section of the DCD 
identifies certain interfaces with the standard design that have to be addressed in accordance 
with 10 CFR 52.47(a)(25).  As required by 10 CFR 52.79(d)(2), the COL application must 
demonstrate how these interface items have been met.   
 
In order to satisfy Plant Interface Item 4 in the US-APWR DCD Tier 2, Table 1.8-1  the applicant 
provided the location and design of the main switchyard area and the equipment located 
therein, as well as design details such as voltage level for the main step-up transformers.  
 
The offsite power transmission system outside the high voltage terminals of the main and 
reserve transformers is described by the applicant in the FSAR Subsection 8.1.2.1, and 
Subsection 8.2.1.1 via COL 8.2(1) and analyzed by staff in this SE.    The staff reviewed the 
applicant’s response to COL Information Item CP COL 8.2(1) related to the details of the Oncor 
transmission system and its electrical connection to the CPNPP, Units 3 and 4, included under 
FSAR Section 8.1.2.1.  The guidance in RG 1.206 provides for a COL applicant to give a brief 
description of the grid and its interconnection to the nuclear unit and other grid interconnections.  
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The staff found the information to be consistent with Section 8.1 of NUREG-0800, RG 1.32, and 
RG 1.206, and acceptable.  Therefore, this interface item for offsite power system has been 
met.  The location and design of the main switchyard area and the equipment located therein, 
as well as design details such as voltage level for the main step-up transformers is described by 
the applicant in Subsections 8.2.1.1, 8.2.1.2.3 via COL 8.2(3) and analyzed by staff in this SER. 
The staff reviewed the applicant’s response to COL Information Item CP COL 8.2(3) related to 
the plant switchyard which includes layout, control system and characteristics of circuit breakers 
and buses, and lighting and grounding protection equipment.  The guidance in RG 1.206 
provides for a COL applicant to describe and provide layout drawings of the switchyard.  The 
staff’s review of COL Information Item 8.2(3) concluded that the FSAR supplemental information 
provided by the applicant conforms to the requirements of GDC 17 and is in conformance with 
the guidance of RG 1.32, RG 1.189, RG 1.206, NUREG/CR-7000, and GL 2006-02, and 
acceptable.  Therefore, this interface item for offsite power system has been met.  
 
Finally, the staff has reviewed the information supplied by the applicant and has determined that 
the applicant has adequately addressed the interface Item 4, as it pertains to Sections 8.1 and 
8.2, as specified in US-APWR DCD, Table 1.8-1. 
 
8.2.5 Post Combined License Activities 
 
The applicant identifies the following commitments: 
 
• Commitment (COM 8.2-1) - Establish adequate widths for transmission line rights-of-way 

during the siting phase and maintained during the construction phase. 
 

• Commitment (COM 8.2-2) - Develop a cable monitoring program in accordance with 
COL Information Item STD COL 8.3(12).   
 

8.2.6 Conclusion 
 
The staff concludes that the information pertaining to the CP COL FSAR Section 8.2 is within 
the scope of the DC and adequately incorporates by reference Section 8.2 of the US-APWR 
DCD, and is thus, acceptable.  In addition, the staff has compared the COL information items, 
the supplemental information, and the interface requirements within the application, to the 
relevant NRC regulations, guidance defined in NUREG-0800, Section 8.2, and other NRC RGs 
and the staff concludes that the applicant is in compliance with the NRC regulations. 
 
The staff is reviewing the information in Section 8.2 of the US-APWR DCD on Docket 
Number 52-021.  The results of the staff’s technical evaluation of the information related to the 
offsite power system incorporated by reference in the FSAR will be documented in the staff’s SE 
on 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 8.2 of this SE 
to reflect the final disposition of the DC application. 
 
In conclusion, with the exception of the open and confirmatory items discussed in this section, 
the applicant has provided sufficient information for compliance with the requirements of GDC 
17, GDC 18, and 10 CFR 50.65, and for consistency with the guidance in RG 1.129, RG 1.189, 
RG 1.206, NUREG/CR-7000, and BTP 8-3. 
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8.3 Onsite Power Systems 
 
8.3.1. AC POWER SYSTEMS  
 
8.3.1.1 Introduction 
 
This section provides descriptive information, analyses, and referenced documents, including 
electrical single-line diagrams, electrical schematics, logic diagrams, tables, and physical 
arrangement drawings for the onsite ac power system.  The onsite ac power system includes 
those standby power sources, distribution systems, and auxiliary supporting systems provided 
to supply power to safety-related equipment or equipment important to safety for all normal 
operating and accident conditions. 
 
In the US-APWR design to be used at CPNPP, Units 3 and 4, gas turbine generator (GTG) sets 
are used as the standby/emergency power source for the onsite ac power systems.  Those 
portions of the onsite ac power systems that are not related to safety are described only in 
sufficient detail to permit an understanding of their interactions with the safety-related portions. 
 
8.3.1.2 Summary of Application 
 
CP COL FSAR Section 8.3, “Onsite Power Systems,” incorporates by reference Section 8.3, 
“Onsite Power Systems,” of the US-APWR DCD, Revision 2, with no departures.  Section 8.3 of 
the US-APWR DCD includes Subsection 8.3.1, “AC Power Systems,” which addresses SRP 
Section 8.3.1, “AC Power Systems (Onsite).”  However, in FSAR, Section 8.3.1, “AC Power 
Systems,” the applicant provided the following supplemental information in order to address the 
following COL information items: 
 
US-APWR COL Information Items 
 
• CP COL 8.3(1); the applicant provided supplemental information to address COL 8.3(1), 

which states:  
 
The COL applicant is to provide transmission voltages.  This includes also 
MT and RAT voltage ratings. 

 
• CP COL 8.3(2); the applicant provided supplemental information to address COL 8.3(2), 

which states:  
 
The COL applicant is to provide ground grid and lighting protection.   

 
• STD COL 8.3(3); the applicant provided supplemental information to address COL 

8.3(3), which states:  
 
The COL applicant is to provide short circuit analysis for ac power 
system, since the system contribution is site specific.   

 
• STD COL 8.3(10); the applicant provided supplemental information to address COL 

8.3(10), which states:  
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The COL applicant is to provide protective device coordination.    
 

• CP COL 8.3(11); the applicant provided supplemental information to address COL 
8.3(11), which states:  

 
The COL applicant is to provide insulation coordination (surge and 
lighting).  

 
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 
8.3.1 of the DCD.  
 
8.3.1.3 Regulatory Basis 
 
The regulatory basis of the information incorporated by reference is addressed within the FSER 
related to the DCD.    
 
In addition, the acceptance criteria associated with the relevant requirements of the Commission 
regulations for the ac power systems are given in Section 8.3.1 of NUREG-0800.  The 
applicable regulatory requirements and guidance for the COL specific items described above 
are as follows: 
 
1. 10 CFR Part 50, Appendix A, GDC 17. 

 
2. RG 1.32. 

 
3. RG 1.204, “Guidelines for Lightning Protection of Nuclear Power Plants,” dated 

November 2005.   
 

4. RG 1.9, “Application and Testing of Safety-Related Diesel Generators in Nuclear Power 
Plants,” Revision 4, dated March 2007.  
 

5. IEEE Std 80, “IEEE Guide for Safety in AC Substation Grounding.” 
 

6. IEEE Std 81, “IEEE Guide for Measuring Earth Resistivity, Ground Impedance, and 
Earth Surface Potentials of a Ground System.” 

 
7. IEEE Std 242, “IEEE Recommended Practice for Protection and Coordination of 

Industrial and Commercial Power Systems.” 
 

8. IEEE Std 665, “IEEE Guide for Generating Station Grounding.” 
 

9. IEEE Std 1050, “IEEE Guide for Instrumentation and Control Equipment Grounding in 
Generating Stations.” 
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10. IEEE Std 1313.1, “IEEE Standard for Insulation Coordination-Definitions, Principles, and 
Rules.” 
 

11. IEEE Std 1313.2, “IEEE Guide for the Application of Insulation Coordination.” 
 

8.3.1.4 Technical Evaluation 
 
The staff reviewed Section 8.3 of the CPNPP, Units 3 and 4 COL FSAR for conformance to the 
guidance in RG 1.206, Subsection C.III.1, Section 8, C.I.8.3, “AC Power Systems.”  The staff’s 
review confirmed that the information contained in the application and incorporated by 
reference, addresses the required information related to Section 8.3 of the US-APWR DCD, 
Revision 2.  Section 8.3.1 of the US-APWR DCD is being reviewed by the staff under Docket 
Numbers 52-021.  The staff’s technical evaluation of the information incorporated by reference 
related to the ac power system will be documented in the corresponding SE on the DC 
application for the US-APWR design.  
 
US-APWR COL Information Items  
 
In addition, the staff reviewed the supplemental information contained in the CPNPP, Units 3 
and 4 COL FSAR to address the following COL information items:  
 
• CP COL 8.3(1)  
 
This COL item states that the COL applicant is to provide the transmission voltages, including 
the MT and the RAT. 
 
Specifically, in FSAR Subsection 8.3.1.1, “Description,” the applicant stated the following: 

 
The onsite ac power system is supplied offsite power from the 345 kV transmission 
system by two independent connections to the transmission system. 
 
Also, in FSAR Subsection 8.3.1.1, the applicant stated the following: 
 
The rated voltage of the high-voltage winding of the RAT is 345 kV.  
 
Finally, in Table 8.3.1-1R, the applicant provided the electrical equipment nominal values ratings 
in order to address CP COL 8.3(1) and CP SUP 8.3(1).  
 
The staff reviewed the applicant’s resolution to the COL information item in CP COL 8.3(1) and 
CP SUP 8.3(1) related to transmission voltages included in Subsection 8.3.1.1 and Table 8.3.1-
1R of the CPNPP, Units 3 and 4 COL and finds that the applicant has provided an onsite 
electric power system that permits functioning of certain structures, systems, and components.  
As such, the staff concludes that the additional information provided by the applicant is 
reasonable and in compliance with GDC 17 and consistent with RG 1.32.   
 
• CP COL 8.3(2)  
 
This COL item states the COL applicant is to provide the ground grid and the lightning 
protection. 
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Specifically, in FSAR Subsection 8.3.1.1.11, “Grounding and Lighting Protection System,” the 
applicant provided the following: 

 
The station ground grid and lightning protection system designs are based on soil resistivity 
data at CPNPP site, the maximum ground fault current level, ground fault clearing time, and the 
type and configuration of the structures to be protected from lightning strikes.  Design 
information will be provided and incorporated in the updated FSAR before the issuance of COL.  
 
The staff reviewed the resolution to CP COL 8.3(2), which was related to details of the 
grounding grid system design within the plant boundary, and a lightning protection system 
design included in Subsection 8.3.1.1.11 of the CPNPP COL.  Based on its review, the staff 
concluded that IEEE 80, IEEE 81, IEEE 665 and IEEE 1050 provide an acceptable method for 
determining the right size for ground conductors; therefore, the COL information item provided 
by the applicant on station grounding grid is acceptable. , The applicant’s commitment, COM 
8.3.1-1, to provide the station ground grid and lightning protection system designs prior to the 
procurement phase is captured under Section 8.3.1.5, “Post Combined License Activities,” of 
this SE. 

 
• STD COL 8.3(3)  
 
This item states the COL applicant is to provide short circuit analysis for ac power system in 
Subsections 8.3.1.1.9 and 8.3.1.3.2 of the CPNPP, FSAR.   

 
Specifically, in FSAR Subsection 8.3.1.1.9, “Design Criteria for Class 1E Equipment,” the 
applicant provided the following: 

 
Short circuit analysis for ac power system is addressed in Subsection 8.3.1.3.2. 
 
As incorporated by reference, DCD Tier 2, Subsection 8.3.1.3, “Electrical Power System 
Calculation and Distribution System Studies,” provides the following information: 
 
Load flow, voltage regulation and short circuit studies are performed using the computer 
software program titled Electrical Transient Analyzer Program (ETAP) published by 
Operation Technology, Inc.  The ETAP computer software program conforms to the 
requirements of 10 CFR Part 21; 10 CFR Part 50 Appendix B; and American Society of 
Mechanical Engineers (ASME) NQA 1. 
 
These studies are performed to assure that the rated interrupting capacity of the circuit 
breakers are not exceeded, electrical equipment are adequately sized for worst case 
postulated operating conditions, and that available voltages at load terminals are within 
acceptable range.  Major electrical equipment ratings, short circuit interrupting ratings of 
major circuit breakers, short circuit withstand rating of major electrical equipment are 
shown in Table 8.3.1-1.  Acceptable voltage ranges for major electrical loads are shown 
in Table 8.3.1-2. 

  
The staff reviewed the resolution to the COL information item in CP COL 8.3(3) related to short 
circuit, load flow, and voltage regulation studies included in FSAR Subsections 8.3.1.1.9 and 
8.3.1.3 of the CPNPP COL and concluded that the additional information provided by the 
applicant is c with GDC 17 and is consistent with the guidance in RG 1.32.   
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• STD COL 8.3(10)  
 
This item states that the COL is to provide protective device coordination. 
 
Specifically, in FSAR Subsection 8.3.1.3.4, “Equipment Protection and Coordination Studies,” 
the applicant replaced the last sentence of the first paragraph in DCD Subsection 8.3.1.3.4 with 
the followings: 
 
Coordination of protective devices is confirmed as part of equipment procurement. 
 
The applicant’s commitment to tender the equipment protection and coordination studies during 
the procurement phase is captured under Section 8.3.1.5 of this SE as Commitment (COM 
8.3.1-1). Since the applicant committed to use IEEE Std 242, which is the technical guidance 
used by the industry and it is deemed a good engineering practice document, through the 
incorporation by reference of the US-APWR DCD, Tier 2, Section 8.3.1, the staff finds that COL 
Information Item 8.3(10) conforms to GDC 17 as it pertains to the availability of the electric 
power being provided from the transmission network to the onsite electric distribution system. 
 
• CP COL 8.3(11)  
 
This item states that the COL is to provide insulation coordination (surge and lightning 
protection). 
 
Specifically, in FSAR Subsection 8.3.1.3.5, “Insulation Coordination (Surge and Lightning 
Protection),” the applicant provided the following: 
 
Surge arresters are selected to be compatible with lightning impulse insulation level of 
the 345 kV offsite power circuit so that the insulation of onsite power system is assured 
from lightning surge. 
 
Since the applicant committed to use IEEE Std 1313.2, which is the technical guidance used by 
the industry and it is deemed a good engineering practice document, through the incorporation 
by reference of the US-APWR DCD, Tier 2, Section 8.3.1, the staff finds that COL Information 
Item 8.3(11) conforms to GDC 17 as it pertains to the availability of the electric power being 
provided from the transmission network to the onsite electric distribution system. 
 
The staff’s review of Table 8.3.1-4R identified the following RAI: 
 
FSAR Table 8.3.1-4R, “Electrical Load Distribution - Class 1E GTG Loading,” shows the 
addition of two Essential Service Water Pump (ESWP) Cooling Tower Fans on each of the four 
buses.  Additionally, the table shows a reduction of the kW load on each of the GTGs from the 
ESWPs and the Motor Control Centers (MCCs).  These changes result in a slight net increase 
of the total load on the GTGs.  Therefore, in RAI 2581, Question 08.03-1, the staff requested 
that the applicant provide the reason for the load reductions described above.  Additionally, 
considering that the total load on two of the GTGs is slightly below the 95 percent specified in 
RG 1.9, the staff asked the applicant to indicate why it is not reasonable to increase the rating of 
the two GTGs affected by the load changes and describe the controls that will be put in place to 
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assure that design changes and the addition of manual loads will not cause the GTGs 
continuous rating to be exceeded.   

 
In response to RAI 2581, Question 08.03.01-1, dated September 8, 2009, the applicant stated 
that the differences between DCD Table 8.3.1-4 and FSAR Table 8.3.1-4R are the capacities 
associated with ESWPs and MCCs, and the addition of ESWP Cooling Tower Fans.  
Specifically, the motor rating of the CPNPP ESWPs is 650 kW instead of 720 kW.  The ESWP 
capacity provided in DCD Table 8.3.1-4 is conservatively assumed based on the standard US-
APWR design.  In DCD Table 8.3.1-4, the MCCs include the assumed capacity for the Ultimate 
Heat Sink based on the standard US-APWR design, which does not include cooling tower fans.  
However, in FSAR Table 8.3.1-4R, based on plant-specific design, the UHS cooling tower fans 
are added.  The UHS cooling tower fan capacity is greater than the assumed UHS capacity on 
the MCCs provided for in the DCD.  The UHS cooling tower fan was not added to the MCC 
loads because this capacity exceeds the capacity of the MCC.  The UHS cooling tower fan is 
reassigned to Load Centers.  With the assumed UHS capacity removed, the total capacity of the 
MCC is reduced.  Regarding the rating of the GTGs, the applicant stated that the Class 1E 
GTGs meet the requirements of RG 1.9 and made reference to Subsection C.2.1.3 of DCD 
Reference 8.3.1-13 (Qualification and Test Plan of Class 1E Gas Turbine Generator System, 
MUAP-07024-P) for specific performance criteria.  The applicant also stated that, while the 
maximum loading on trains B and C has increased slightly to 4246 kW, it is still well within the 
4500 kW nominal rating of the GTGs.  Thus, no rating increase is necessary.  Lastly, regarding 
design changes and the addition of manual loads the applicant stated that they will not cause 
the GTG continuous rating to be exceeded.  Design changes are subject to quality assurance-
controlled procedures which require that the impact of a design change be evaluated for all 
affected safety systems, including the loading on the GTGs.  As such, any design changes 
which results in changes to the GTG load would be appropriately controlled.  In the event that 
additional manual loads are required by operator decision, the abnormal operating procedure 
would control the total loading on the GTGs such that their continuous rating would not be 
exceeded.  The applicant indicated that the left margin notation of CPNPP FSAR Table 8.3.1-4R 
will be revised to show the basis for the departure from the load values specified in the DCD.  
The staff finds that the applicant’s response and proposed COLA revision are acceptable and 
consistent with the guidance of RG 1.9 since the applicant provided the reason for the load 
reductions in the GTG loading table.  The issues associated with this item are resolved.  
Therefore, RAI 2581, Question 08.03.01-1 is being tracked as Confirmatory Item 08.03.01-1 
pending the staff’s review of Section 8.3.1 in the future FSAR revision to confirm that the 
changes are consistent with the markup copy provided in response to RAI 2581, Question 
08.03.01-1. 
 
The staff’s review of the CPNPP FSAR Table 8.3.1-4R related to the GTG loading concluded 
that the changes identified by the applicant are reasonable and in conformance with GDC 17, 
and RG 1.9, and RG 1.32.  
 
8.3.1.5  Post Combined License Activities 
 
The applicant identifies the following commitment: 
 
• Commitment (COM 8.3.1-1) - Provide the station ground grid and lightning protection 

system designs prior to procurement phase.  
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8.3.1.6  Conclusion 
 

The staff concludes that the information pertaining to the CPNPP COL FSAR Section 8.3 is 
within the scope of the DC and adequately incorporates by reference Section 8.3.1, “Onsite AC 
Power System,” of the US-APWR DCD, and is thus acceptable.  In addition, the staff has 
compared the COL information items, the supplemental information, the interfaces for standard 
design, and the proposed design changes and corrections within the application to the relevant 
NRC regulations, guidance defined in NUREG-0800, Section 8.3.1, and other NRC RGs and 
concludes that the applicant is in compliance with the NRC regulations. 
 
Pending the resolution of the confirmatory item discussed above, the staff finds that the 
applicant has provided sufficient information in compliance with the requirements of GDC 17, 
and is consistent with the guidance in RG 1.9, RG 1.32, and RG 1.204.   
 
8.3.2. DC POWER SYSTEMS 
 
8.3.2.1 Introduction 
 
This section provides descriptive information, analyses, and referenced documents, including 
electrical single-line diagrams, electrical schematics, logic diagrams, tables, and physical 
arrangement drawings for the onsite dc power system.  The onsite dc power systems include 
those power sources and their distribution systems that supply motive or control power to 
safety-related equipment.  The non-safety-related portions are described only in sufficient detail 
to permit an understanding of their interactions with the safety-related portions.  This section 
clearly identifies the safety loads and states the length of time they would be operable in the 
event of a loss of all power. 
 
The plant dc power system is comprised of independent Class 1E and non-Class 1E dc power 
systems.  Each system consists of ungrounded stationary batteries, dc distribution equipment, 
and uninterruptible power supply. 
 
The Class 1E dc system provides reliable power for the safety-related equipment required for 
the plant instrumentation, control, monitoring, and other vital functions needed for shutdown of 
the plant.  In addition, the Class 1E dc system provides power to the normal and emergency 
lighting in the MCR and at the remote shutdown control panel.  

 
8.3.2.2 Summary of Application 
 
In the CPNPP COL FSAR Section 8.3, “Onsite Power Systems,” the applicant incorporated by 
reference Section 8.3, “Onsite Power Systems,” of the US-APWR DCD, Revision 2 with the 
following departures and or supplements.  Section 8.3 of the US-APWR DCD includes 
Subsection 8.3.2, “DC Power Systems,” which addresses SRP Section 8.3.1, “DC Power 
Systems (Onsite).”  In addition, in FSAR Section 8.3.2, “DC Power Systems,” the applicant 
provided the following supplemental information: 
 
US-APWR COL Information Items 
 
COL information item:  
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• STD COL 8.3(8): the applicant provided supplemental information to address COL 
8.3(8), which states:  

 
The COL applicant is to provide short circuit analysis for dc power system.  

 
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 
8.3.2 of the DCD.  
 
8.3.2.3 Regulatory Basis 
 
The regulatory basis of the information incorporated by reference is addressed within the FSER 
related to the DCD.    
 
In addition, the acceptance criteria associated with the relevant requirements of the Commission 
regulations for the dc power systems are given in Section 8.3.2 of NUREG-0800.  The 
applicable regulatory requirements and guidance for the COL specific items described above 
are as follows: 
 
1. 10 CFR Part 50, Appendix A, GDC 17. 
 
2. 10 CFR Part 50, Appendix A, GDC 18. 

  
3. RG 1.32. 

 
4. IEEE Std 946, “IEEE Recommended Practice for the Design of dc Auxiliary Power 

Systems for Generating Stations.” 
 
8.3.2.4 Technical Evaluation 
 
The staff reviewed Section 8.3 of the CPNPP, Units 3 and 4 COL FSAR for conformance to the 
guidance in RG 1.206, Subsection C.III.1, Section 8, C.I.8.3.2, “DC Power Systems.”  The staff’s 
review confirmed that the information contained in the application and incorporated by reference 
addresses the required information related to Section 8.3 of the US-APWR DCD, Revision 2.  
Section 8.3.2 of the US-APWR DCD is being reviewed by the staff under Docket Numbers 52-
021.  The staff’s technical evaluation of the information incorporated by reference related to the 
ac power system will be documented in the corresponding SE in the DC application for the US-
APWR design.  
 
US-APWR COL Information Items 
 
In addition, the staff reviewed the supplemental information contained in the CPNPP, Units 3 
and 4 COL FSAR to address the following COL information items:  
  
• STD COL 8.3(8)  
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This item addresses the details of the short circuit analysis for the DC system in Subsections 
8.3.2.1.1, 8.3.2.1.2, and 8.3.2.3 of the CPNPP FSAR. 
 
Specifically, in FSAR Subsection 8.3.2.1.1, “Class 1E DC Power System,” the applicant 
replaced the last sentence of the third paragraph in DCD Subsection 8.3.2.1.1 with the 
following: 

 
Short circuit analysis for dc power system is addressed in Subsection 8.3.2.3.2. 
 
Additionally, in Subsection 8.3.2.1.2, “Non-Class 1E DC Power System,” the applicant stated 
the following:  

 
Short circuit analysis for dc power system is addressed in Subsection 8.3.2.3.2. 

 
Also, the applicant incorporated by reference DCD Subsection 8.3.2.3, “Electrical Power System 
Calculations and Distribution System Studies,” which stated the following information: 
 
Load flow, voltage regulation, short circuit studies and equipment sizing studies are 
performed following guidance provided in Institute of Electrical and Electronics 
Engineers (IEEE) Standard 946 (Reference 8.3.2-1) and other referenced IEEE 
standards.   
 
These calculations/studies are performed using conservative criteria as indicated in the 
IEEE Standard 946.  There are no continuously operating dc motors connected to the 
Class 1E dc systems.  Hence, the Class 1E dc bus short circuit calculations considered 
only batteries and battery-charger contribution to the fault. 
 
These studies are performed to assure that the rated interrupting capacity of the circuit 
protection devices are not exceeded, electrical equipment are adequately sized for worst 
case postulated operating conditions and that available voltages at load terminals are 
within acceptable range.  Major dc electrical equipment ratings; short circuit ratings of dc 
switchboards, panelboards and circuit breakers are shown in Table 8.3.2-3.  Acceptable 
voltage ranges for dc electrical loads are based on IEEE Standard 946. 

  
The staff finds that the additional information provided by the applicant is reasonable and in 
conformance with GDC 17, and GDC 18, and is consistent with the guidelines of RG 1.32 and 
IEEE Std 946. 
 
8.3.2.5 Post Combined License Activities 
 
There are no post-COL activities related to this section. 
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8.3.2.6 Conclusion 
 
The staff concludes that the information pertaining to the CPNPP COL FSAR Section 8.3 is 
within the scope of the DC and adequately incorporates by reference Section 8.3.2, “DC Power 
Systems,” of the US-APWR DCD, and is thus acceptable.  In addition, the staff has compared 
the COL information item information within the application to the relevant NRC regulations, 
guidance in NUREG-0800, Section 8.3.2, and other NRC RGs, and concludes that the applicant 
is in compliance with NRC regulations. 
 
The staff is reviewing the information in Section 8.3 of the US-APWR DCD on Docket 
Number 52-021.  The results of the staff’s technical evaluation of the information related to the 
onsite power system incorporated by reference in the FSAR will be documented in the staff SE 
on 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 8.3 of this SE 
to reflect the final disposition of the DC application. 
 
In conclusion, the applicant has provided sufficient information for compliance with the 
requirements of GDC 17, and GDC 18, and for consistency to the guidance in RG 1.32 and 
IEEE Std 946. 
 

8.4 Station Blackout 
 
8.4.1  Introduction 
 
The requirements of 10 CFR 50.63, “Loss of All Alternating Current Power,” state that all 
nuclear power plants must have the capability to withstand for a certain duration, and recover 
from, a station blackout (SBO), as defined in 10 CFR 50.2.  The term “station blackout” refers to 
the complete loss of all ac electric power to the essential and nonessential switchgear buses in 
a nuclear power plant concurrent with a turbine trip and unavailability of emergency ac power 
system (typically emergency diesel generators).  This section describes how the COL FSAR 
demonstrates compliance with the requirements of 10 CFR 50.63 and indicates the extent to 
which the applicant has followed the guidelines of RG 1.155, “Station Blackout.” 
 
For plant designs that provide an alternate ac (AAC) power source to mitigate SBO, this section 
describes how the AAC is independent from the offsite power system.  The description includes 
the physical arrangement of the power circuits and incoming source circuit breakers (to the 
affected Class 1E bus(es)), separation and isolation provisions (for control and main power), 
permissive and interlock schemes proposed for the source circuit breakers, source isolation and 
transfer logic that could affect the ability of the AAC power source to supply safe shutdown 
loads, source lockout schemes, and bus lockout schemes to demonstrate that the 
independence of the AAC power source is maintained. 
 
8.4.1 Summary of Application 
 
In the CPNPP COL FSAR Section 8.4, “Station Blackout,” the applicant incorporated by 
reference Section 8.4, “Station Blackout,” of the US-APWR DCD, Revision 2 without any 
departures. 
 
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 
8.4 of the DCD.  
 
8.4.2 Regulatory Basis 
 
The regulatory basis of the information incorporated by reference is addressed within the FSER 
related to the DCD.  In addition, the acceptance criteria associated with the relevant 
requirements of the Commission regulations for a SBO is given in Section 8.4 of NUREG-0800, 
“Standard Review Plan (SRP) for the Review of Safety Analysis Reports for Nuclear Power 
Plants - LWR Edition.”  The applicable regulatory requirements and guidance for the COL 
specific items described above are as follows: 
 
1. 10 CFR 50.63, “Loss of all alternating current power” which requires each nuclear power 

plant to withstand for a specified duration and recover from a SBO, as defined in 10 CFR 
50.2, “Definitions.” 
 

2. RG 1.155, “Station Blackout,” dated August 1988. 
 
8.4.3 Technical Evaluation 

 
The staff reviewed Section 8.4 of the CPNPP, Units 3 and 4 COL FSAR for conformance to the 
guidance in RG 1.206, Subsection C.III.1, Section 8, C.I.8.4, “Station Blackout.”  The staff’s 
review confirmed that the information contained in the application and incorporated by 
reference, addresses the required information related to Section 8.4 of the US-APWR DCD, 
Revision 2.  Section 8.4 of the US-APWR DCD is being reviewed by the staff under Docket 
Numbers 52-021.  The staff’s technical evaluation of the information incorporated by reference 
related to the ac power system will be documented in the corresponding SE in the DC 
application for the US-APWR design.  
 
The US-APWR DCD, Tier 2, Section 8.4.2.2, “Conformance with Regulatory Guidance,” states 
that the applicant's conformance with Position C.3.4 of RG 1.155, “Station Blackout,” would be 
demonstrated by providing procedures and training to cope with a SBO.  FSAR, Section 13.5, 
“Plant Procedures,” explains that the development of administrative and operating procedures to 
be used by the operating organization (plant staff) is designated as the responsibility of the COL 
applicant.  Therefore, a COL applicant referencing the US-APWR design is responsible for SBO 
procedures which include (1) SBO Response Guidelines, (2) AC Power Restoration Guidelines 
and (3) Severe Weather Guidelines.  As such, in RAI 5117, Question 08.04-1, the staff 
requested that the applicant confirm whether these procedures and training were addressed in 
the CPNPP FSAR with references to the DCD Tier 2 description.   
 
In response to RAI 5117, Question 08.04-1, dated March 23, 2011, the applicant added CP 
SUP 8.4(1), which provided supplemental information after the ninth paragraph of US-APWR 
DCD Subsection 8.4.2.2.  This supplemental information clarified that the SBO procedures 
would be addressed in Chapter 13.  Specifically, the applicant expanded its Section 8.4.2.2 of 
the FSAR to include the procedures to be addressed as well as the sections in which these 
procedures would be discussed.  The procedures to cope with a SBO are addressed in Section 
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13.5 and the training is addressed in Section 13.2.  Although not specifically referenced, FSAR 
Subsection 13.5.2.1 discussion covers the following procedures:  Operating and Emergency 
Operating Procedures, and the Procedure Generation Package.  The SBO Response Guideline, 
the AC Power Restoration Guideline, and a Severe Weather Guideline are covered by the 
discussion in the CPNPP FSAR Subsection 13.5.2.1.   
 
Based on the applicant’s commitment to revise the FSAR, the staff finds that the applicant has 
provided proper references to the SBO procedures in the FSAR, and sufficient information for 
consistency with the regulatory guidance set forth in RG 1.155.  As such, the FSAR changes 
are acceptable to the staff.  The staff will confirm that the applicant makes the appropriate 
changes to Section 8.4 in the next revision of the FSAR.  Therefore RAI 5117, Question 08.04-
1 is being tracked as Confirmatory Item 08.04-1. 
 
NUMARC 8700, item B10, which was endorsed by the staff in RG 1.155, states that the AAC 
power source shall be started and brought to operating conditions that are consistent with its 
functions as an AAC source at intervals not longer than three months, following manufacturer’s 
recommendations.  Once during every refueling outage, a timed start and rated load capacity 
test shall be performed.  Therefore, in RAI 5117, Question 08.04-2, the staff requested that the 
applicant describe how CPNPP, Units 3 and 4 will satisfy these testing requirements.   
 
In response to RAI 5117, Question 08.04-2, dated December 16, 2010, the applicant stated 
that the US-APWR DCD Subsection 8.4.2.2 has been revised to require that the AAC power 
system be tested and inspected periodically to demonstrate operability and reliability.  The 
applicant further stated that the testing and maintenance of the AAC is evaluated under the 
reliability assurance program and the maintenance rule program as described in DCD and 
COLA Sections 17.4 and 17.6.  The surveillance test interval does not exceed three months.  
During the quarterly surveillance test, the AAC generator is started and brought to operating 
conditions.  During every refueling outage, the AAC generator is tested by performing a timed 
start and rated load capacity test.  The applicant confirmed that the FSAR incorporates DCD 
Section 8.4 with no departures.  Luminant will incorporate the stated requirements into its 
maintenance program.  The staff finds that the applicant’s response is acceptable and 
consistent with the guidance of RG 1.155 since it provided adequate and acceptable information 
pertaining to test requirements for the AAC power sources.  Therefore, RAI 5117, Question 
08.04-2 is considered resolved and closed.   
 
NUMARC 8700, item B11, endorsed by RG 1.155, states that surveillance and maintenance 
procedures for the AAC system shall be implemented, considering manufacturer’s 
recommendations or in accordance with plant developed procedures.  Therefore, in RAI 5117, 
Question 08.04-3, the staff requested that the applicant describe how CPNPP, Units 3 and 4 
will satisfy the above procedures.   
 
In response to RAI 5117, Question 08.04-3, dated December 16, 2010, the applicant referred 
back to its response to RAI 08.04-02 which included a discussion regarding surveillance and 
maintenance procedures for the AAC system.  Since the response does include a discussion 
regarding the surveillance and maintenance procedures for the AAC system that is consistent 
with the guidance contained in RG 1.155, the response is considered acceptable.  Therefore, 
RAI 5117, Question 08.04-3 is resolved and closed.  
 
8.4.4 Post Combined License Activities 
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There are no post-COL activities related to this section. 
 
8.4.5 Conclusion 
 
The staff is reviewing the information in Section 8.4 of the US-APWR DCD on Docket Number 
52-021.  The results of the staff’s technical evaluation of the information related to a SBO will be 
incorporated, by reference, in the FSAR and will be documented in the staff’s SE on 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 8.4 of this SE to reflect 
the final disposition of the DC application. 
 
In conclusion, the staff’s review confirmed, with the exception of the confirmatory item discussed 
in this section, that the applicant has provided sufficient and acceptable information in the FSAR 
that complies with the requirements of GDC 17, and 10 CFR 50.63, and is consistent with the 
guidance in RG 1.155.  
 
 


