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9.2.11 RAW WATER SYSTEM 
 
9.2.11.1 Introduction 
 
FSAR Section 9.2.11, “Raw Water System,” describes the raw water system (RWS) for Shearon 
Harris (Harris) Units 2 and 3.  The RWS is a non-safety-related system that pumps water from 
the Harris Reservoir for use by the Harris units.  The service water system (SWS) cooling tower 
basins rely upon makeup from the RWS in order to achieve and maintain cold shutdown 
conditions. 
 
The RWS supplies raw (unprocessed) water for makeup to the circulating water system (CWS) 
and SWS natural draft and mechanical draft cooling tower basins (respectively), the 
demineralized water treatment system (DTS), the potable water storage tank, and the fire 
protection system (FPS) fire water storage tank.  The RWS also performs the functions of filling 
the FPS fire water storage tanks; providing water for the main and ancillary raw water pump 
discharge strainer back washes and for screen back wash; providing an alternate dilution 
source for liquid radwaste discharge when the CWS cooling tower blowdown is not available; 
and providing alternate makeup to the SWS from the secondary fire water tank clearwell.  The 
RWS for each unit consists of three RWS pumps, three automatic strainers, two ancillary raw 
water pumps, and piping to the systems requiring makeup water.  The RWS pump house 
structure is common to both Harris units. 
 
9.2.11.2 Summary of Application 
 
Section 9.2.11 of the Harris FSAR provides information concerning the RWS design basis, 
system description, system operation, safety evaluation, tests and inspections, and 
instrumentation.  The RWS was only vaguely referred to in the AP1000 DCD in relation to the 
CWS, SWS, DTS, and FPS, and a RWS section was not included in the AP1000 DCD for the 
NRC staff to evaluate.  In addition, the AP1000 DCD, Table 1.7-2, indicates that the RWS is 
“wholly out of scope”.  The RWS is needed in order to operate the Harris units and 
consequently, the applicant has provided a complete description of this system in the FSAR for 
the Harris units. 
 
9.2.11.3 Regulatory Basis 
 
In most cases, the regulatory bases for AP1000 systems are provided in the staff’s Final Safety 
Evaluation Report (FSER) that approved the standard plant design.  However, because the 
RWS was not addressed in the AP1000 DCD, it was not evaluated by the staff in the FSER and 
a regulatory basis for this system was not established for the standard plant design.  
Consequently, the staff is unable to refer to the AP1000 FSER for the regulatory basis of the 
RWS and instead, the regulatory basis of the RWS for the Harris units is provided in this 
section. 
 
The RWS pumps water from the Harris Reservoir for use in dissipating the heat necessary for 
normal power operation (among other things) and in this capacity, the RWS is somewhat similar 
to a circulating water system.  Because large amounts of water are being pumped by the RWS, 
flooding is a major consideration.  The regulatory criteria that pertain to CWS evaluations are 
provided by NUREG-0800, “Standard Review Plan for the Review of Safety Analysis Reports for 
Nuclear Power Plants,” Section 10.4.5, “Circulating Water System.”  As specified in this section 
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of the Standard Review Plan (SRP), staff acceptance of the RWS is based upon compliance 
with General Design Criterion 4 (GDC 4), "Environmental and Dynamic Effects Design Bases," 
by confirming that design provisions for minimizing the occurrence and accommodating the 
effects of discharging water that may result from RWS failures are adequate. 
 
The RWS also provides makeup water for the SWS cooling tower basins and in this capacity 
supports the SWS and the non-safety-related ultimate heat sink (UHS) functions.  The 
regulatory criteria that pertain to the SWS and the UHS are provided by SRP Section 9.2.1, 
“Station Service Water System,” and SRP Section 9.2.5, “Ultimate Heat Sink,” respectively.  As 
specified in these SRP sections, staff acceptance is based upon compliance with GDC 2, 
“Design Basis for Protection Against Natural Phenomena.”  The staff considers the RWS to be 
acceptable with respect to GDC 2 if it satisfies Position C.2 of Regulatory Guide 1.29, “Seismic 
Design Classification.”  Position C2 indicates that the design is acceptable if RWS failures do 
not adversely affect the control room or safety-related SSCs, or result in excessive radiological 
releases to the environment. 
 
Finally, the RWS is relied upon for achieving and maintaining cold shutdown conditions and the 
staff’s policies and review considerations that pertain to this function for passive plant designs 
are also applicable.  These policies and review considerations are reflected in SECY-94-084, 
“Policy and Technical Issues Associated with the Regulatory Treatment of Non-Safety Systems 
in Passive Plant Designs,” dated March 28, 1994, and SECY-95-132, “Policy and Technical 
Issues Associated with the Regulatory Treatment of Non-Safety Systems (RTNSS) in Passive 
Plant Designs (SECY-94-084),” dated May 22, 1995, as approved by the Commission in Staff 
Requirements Memoranda (SRM) dated June 30, 1994, and June 28, 1995, respectively.  
Acceptability of the RWS is established by confirming that the RWS is highly reliable and 
capable of performing its cooldown function; that single active failures will not result in a loss of 
the cooldown capability that is needed; and that the plant-specific inspections, tests, analyses, 
and acceptance criteria (ITAAC) and initial test program provisions are appropriate and 
adequate.  The guidance provided by SRP Sections 9.2.1 and 9.2.5 is used to the extent that it 
is pertinent for ensuring the capability and reliability of the RWS to perform its cooldown 
function. 
 
9.2.11.4 Technical Evaluation 
 
As discussed above in the Regulatory Evaluation Section, the RWS was not specifically 
described for the AP1000 standard plant design and consequently, it was not evaluated by the 
staff in the FSER for AP1000.  In addition, the AP1000 DCD, Table 1.7-2, indicates that the 
RWS is “wholly out of scope”. The staff reviewed the information provided in Section 9.2.11 of 
the FSAR that describes the RWS for the Harris units, including the information provided by 
Figures 10.4-201 and 10.4-202.  As discussed above in the Regulatory Basis Section, the staff’s 
evaluation in this section focuses primarily on RWS failure considerations and on the capability 
and reliability of the RWS to perform its cooldown function. 
 
The staff reviewed the information in Section 9.2.11 to confirm that RWS failures will not 
adversely affect SSCs that are safety-related or designated for RTNSS, impact the control 
room, or result in excessive radiological releases to the environment.  Although Section 
9.2.11.1.1, “Safety Design Basis,” states that failures of the RWS or its components will not 
affect the ability of safety-related systems to perform their intended functions, more detailed 
information is needed to adequately describe the consequences of RWS failures and to explain 
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why safety-related SSCs are not affected.  Likewise, additional information is needed to explain 
why a failure of the RWS will not adversely affect RTNSS systems and components or impact 
the control room, or result in an unacceptable release of radioactive material to the environment.  
Because the applicant did not identify and address these considerations, the staff is unable to 
confirm compliance with GDC 2, GDC 4, and passive plant policy considerations.  
Consequently, the staff requested in RAI 1002/3501 and supplemental RAI 1778/6546 that the 
applicant revise Section 9.2.11 to address the impact of RWS failures accordingly, including 
development of plant-specific ITAAC and test program specifications as appropriate.  This will 
be addressed under Open Item 9.2.11-1. 
 
<Note that the applicant’s response to RAI 1002/3501 dated October 27, 2008, did not 
adequately address the question that was asked.  Subsequently, the staff expanded the 
question and issued the supplemental RAI to more fully address RWS failure 
considerations.> 
 
The RWS is relied upon for achieving and maintaining cold shutdown conditions which (in 
addition to the passive plant policy considerations discussed above in the Regulatory Basis 
Section) is necessary for satisfying Technical Specification requirements.  In particular, the 
RWS is relied upon for cooling the reactor coolant system from Mode 4 to Mode 5 conditions 
within 36 hours.  The staff found that Section 9.2.11 does not provide a clearly defined design 
basis with respect to the RWS cooldown function, and the reliability and capability of the RWS 
to perform this function for the most limiting situations were not described and addressed in this 
regard.  For example, the minimum RWS flow rate, water inventory, temperature limitations, and 
corresponding bases for providing SWS makeup for the two Shearon Harris units were not 
described.  Also, the suitability of RWS materials for the plant-specific application and measures 
being implemented to resolve vulnerabilities and degradation mechanisms to assure RWS 
functionality over time were not addressed.  Because the applicant did not adequately define 
and address RWS design-bases considerations with respect to its cooldown function, the staff is 
unable to confirm that the cooldown and policy considerations that apply to passive plant 
designs are satisfied.  Consequently, the staff requested in RAI 1002/3502 and supplemental 
RAI 1778/6548 that the applicant revise FSAR Section 9.2.11 accordingly, and to develop plant-
specific ITAAC and initial test program specifications as appropriate.  This will be addressed 
under Open Item 9.2.11-2. 
 
 
<Note that the applicant’s response to RAI 1002/3502 dated October 27, 2008, did not 
adequately address the question that was asked.  Subsequently, the staff expanded the 
question and issued the supplemental RAI to more fully address RWS design-bases 
considerations.> 
 
The RWS supports the SWS cooling function by providing makeup water to the SWS cooling 
tower basins.  The staff noted that while the SWS is designated for RTNSS during reduced 
reactor inventory conditions, the RWS is evidently not needed to support the SWS cooling 
function when the reactor water inventory is reduced because RWS is not designated for 
RTNSS.  However, there is no explanation in Section 9.2.11 as to why this is the case.  Also, 
because the SWS cooling tower basins are very limited in their capacity, it isn’t clear why RWS 
makeup is not required for this situation.  Consequently, the staff requested in RAI 1002/3502 
and supplemental RAI 1778/6550 that the applicant revise Section 9.2.11 to explain why RWS 
makeup is not needed during reduced reactor inventory conditions and in particular, to describe 
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controls that will be implemented to ensure that assumptions remain valid.  This will be 
addressed under Open Item 9.2.11-3. 
 
 
<Note that the applicant’s response to RAI 1002/3502 dated October 27, 2008, did not 
adequately address the question that was asked.  Subsequently, the staff expanded the 
question and issued the supplemental RAI to more fully address RTNSS considerations 
for RWS.> 
 
Section 9.2.11.2.1, “General Description,” refers to Figures 10.4-201 and 10.4-202 for a flow 
diagram of the RWS.  The staff noted that Figure 10.4-202, Revision 0, indicates that it is a 
continuation from Figure 10.4.5-1.  This is incorrect in that the continuation is from Figure 
10.4-201.  Therefore, the staff requested in RAI 1002/3504 that the applicant revise Figure 10.4-
202 accordingly.  In a response dated October 27, 2008, the applicant acknowledged that the 
drawing continuations were made in error and provided corrected drawings that will be included 
in the next revision of the FSAR.  The staff considers the licensee’s resolution of this issue to be 
acceptable.  However, this item remains open pending submittal by the applicant and review by 
the staff of the FSAR revision that incorporates these changes to FSAR Figure 10.4-202. This 
will be addressed under Confirmatory Item 9.2.11-1. 
 
 
As specified by 10 CFR 20.1406, combined operating license (COL) applicants are required to 
describe how facility design and procedures for operation will minimize the generation of 
radioactive waste and contamination of the facility and environment, and facilitate eventual plant 
decommissioning.  Although the RWS has no interconnections with any systems that contain 
radioactive fluids, industry experience has shown that this alone may not be sufficient to prevent 
the RWS from becoming contaminated.  For example, unplanned leaks or release of 
contaminated fluids as a result of component failures or transport, drainage problems in 
contaminated areas, and the migration of contamination through soils and other porous barriers 
over time have caused systems and areas of the plant that are not directly connected with 
contaminated systems to become contaminated.  Therefore, the staff requested in RAI 
1002/3505 that the applicant provide additional information to describe design provisions and 
other measures that will be implemented to satisfy the requirements specified by 10 CFR 
20.1406, including measures that will be implemented to monitor the RWS for contamination 
and corrective actions that will be taken to eliminate any radioactive contamination that is 
identified.  In a response dated October 27, 2008, the applicant indicated that the groundwater 
monitoring program should minimize the possibility of contaminating the RWS from external 
subsurface sources.  The applicant noted that the groundwater monitoring program is described 
in FSAR Section 12AA.5.4.13.  The staff’s evaluation of the groundwater monitoring program is 
provided in the corresponding section of this report.  The staff considers the licensee’s 
resolution of this issue to be acceptable.  
 
9.2.11.5 Post Combined License Activities 
 
[At the conclusion of the review, this section will identify any applicable COL holder activities or 
follow-up actions for the NRC staff.] 
 
9.2.11.6 Conclusion 
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The NRC staff has evaluated the RWS as described in FSAR Section 9.2.11 of the Harris 
AP1000/COL application.  The staff’s evaluation focused primarily on confirming that:  a) the 
RWS will not adversely affect safety-related SSCs, b) the RWS is capable of performing its 
defense-in-depth and RTNSS functions over the life of the plant; c) the RWS reliance on 
achieving and maintaining cold shutdown conditions; and d) ITAAC, Technical Specification, 
availability controls, and initial test program considerations have been adequately addressed 
and are appropriate.  The RWS was evaluated using the guidance referred to in the Regulatory 
Evaluation Section as it pertains to these considerations and acceptability was based upon 
conformance with the NRC requirements and criteria that are specified in this regard.  Based 
upon the results of this evaluation, the staff has determined that the additional information 
referred to above in the Technical Evaluation Section is needed in order for the staff to complete 
its evaluation of the RWS.  Therefore, this area of review remains open pending the receipt and 
evaluation of the additional information that has been requested. 
 
<Note that evaluation of the RWS intake structure may need to be evaluated by DE/SEB1 for 
civil/structural considerations, DSER/RHEB and/or DSER/RSAC for hydrology and siting 
considerations associated with the Harris Reservoir; DSRA/SBFT for fire protection interface 
considerations; and DCIP/CHPB for 10 CFR 20.1406 considerations.> 
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SER Input: Harris AP1000/SCOL 
 
 
9.2 WATER SYSTEMS 
 
9.2.1 SERVICE WATER SYSTEM 
 
9.2.1.1 Introduction 
 
The service water system (SWS) is a non-safety-related system that supplies cooling water to 
remove heat from the non-safety-related component cooling water system (CCS) heat 
exchangers in the turbine building.  The SWS is arranged into two trains of components and 
piping.  Each train includes one service water pump, one strainer, and a cooling tower cell as its 
heat sink.  The heat sink for both trains is provided by a single cooling tower with two cells and a 
divided basin.  Each train is capable of providing 100-percent of the required SWS flow for 
normal full power operation.   
 
9.2.1.2 Summary of Application 
 
As provided in Section 9.2 of the Harris COL FSAR, Section 9.2.1, “Service Water System,” is 
incorporated by reference.  However, the AP1000 standard design is for a single unit and the 
following item concerning multiple units is a site-specific consideration that needs to be 
addressed: 
 
Potential SWS Cooling Tower Interactions: 
 

The AP1000 DCD was approved for use as a single unit.  The applicant proposes 
to install two units, and potential interactions between the two SWS cooling towers 
were not considered in the original design and need to be addressed to assure 
adequate cooling capability for each unit. 

 
9.2.1.3 Regulatory Basis 
 
The regulatory basis for the staff’s evaluation of this section is documented in NUREG 1793, 
"Final Safety Evaluation Report Related to Certification of the AP1000 Standard Design," dated 
September 2004, including Supplement 2 dated <insert date>.  Although the SWS (including 
heat sink) is not safety-related, it is considered to be important to safety because it supports the 
normal (defense-in-depth) capability of removing reactor and spent fuel decay heat, it is part of 
the first line of defense for reducing challenges to passive safety systems in the event of 
transients and plant upsets, and its cooling function is important for reducing shutdown risk 
when the reactor coolant system is open (e.g., during mid-loop conditions).  The risk importance 
of the SWS makes it subject to regulatory treatment of non-safety systems (RTNSS) in 
accordance with the Commission’s policy for passive reactor plant designs. 
 
The NRC staff’s evaluation of the SWS focuses primarily on confirming that the SWS is capable 
of performing its defense-in-depth and RTNSS functions; that it will not adversely impact safety-
related SSCs; and that ITAAC, test program specifications, and RTNSS availability controls for 
the SWS are appropriate.  The review guidance provided by Standard Review Plan (SRP) 
Section 9.2.1 and SRP Section 9.2.5 is used to the extent it applies to these considerations.  
Acceptability is judged based upon conformance with the existing AP1000 licensing basis, the 
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guidance specified by SRP Section 9.2.1 and SRP Section 9.2.5 (as applicable), and the 
Commission’s policy with respect to RTNSS. 
 
9.2.1.4 Technical Evaluation 
 
As documented in NUREG-1793, including Supplement 2, the NRC staff reviewed and 
approved Section 9.2.1 of the generic DCD for the AP1000 design.  Consequently, NRC 
evaluation of this section of the application is limited to the following plant-specific 
considerations that were not included within the scope of the generic DCD approval: 
 
Potential SWS Cooling Tower Interactions: 
 
The cooling capability of the SWS cooling towers for the Harris units can be adversely affected 
by interactions that exist between the two cooling towers.  Adverse interactions can occur due to 
localized atmospheric influences caused by siting and relative proximity considerations.  
Because this is not a factor for single cooling towers, it is not addressed by the AP1000 DCD.  
Therefore, the staff requested in RAI 983/3384 that the applicant revise Section 9.2.1 to address 
potential adverse interactions between the cooling towers for the two units and to describe in 
the Harris FSAR any additional design provisions that are necessary, as appropriate.  Based on 
a response dated October 27, 2008, the applicant addressed cooling tower interaction 
considerations.  The applicant indicated that approximately 950 feet of separation will exist 
between the SWS cooling towers of adjacent units and that the large turbine building structure is 
located between these two cooling towers.  On this basis, the applicant concluded that there is 
minimal probability that a SWS cooling tower plume could travel to the vicinity of a SWS cooling 
tower on an adjacent unit.  In addition, the applicant stated that the FSAR will be revised to state 
that the SWS cooling tower was evaluated to assess potential impacts as a result of 
interference and air flow restriction effects due to yard equipment layout and tower operation on 
an adjacent unit and that no adverse impacts were identified.  Based on the information that 
was provided in the FSAR markup, the staff considers the licensee’s resolution of this issue to 
be acceptable.  The incorporation of the FSAR markup in the next FSAR revision will be 
addressed by confirmatory item 9.2.1-1.  
 
 
9.2.1.5 Post Combined License Activities 
 
Based on this review, there are no other identified applicable COL holder activities or follow-up 
actions for the NRC staff. 
 
9.2.1.6 Conclusion 
 
Information that the applicant incorporated by reference was previously reviewed and approved 
by the NRC as documented in NUREG-1793, including Supplement 2.  Consequently, this 
information was not included within the scope of this evaluation.  Therefore, the staff’s 
evaluation of the Harris AP1000/SCOL application was limited to plant-specific considerations 
that were not included within the scope of the generic AP1000 DCD approval. 
 
The staff evaluated the potential for adverse interactions between the two SWS cooling towers 
for the Harris units.  Based on the results of this evaluation, the staff determined that there was 
no adverse cooling tower interaction due to distance of separation and equipment layout; 
therefore, the staff concludes that the Harris SWS, as described in Section 9.2.1 of the FSAR, is 
acceptable. 
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Request for Additional Information by SBPA 
(Supplemental RAIs) 

Related to the AP1000 COL Application for Shearon Harris Units 2 & 3 
Section 9.2.11, “Raw Water System” 

 
Progress Energy has submitted an AP1000 combined operating license (COL) application for 
Shearon Harris (Harris) Units 2 and 3.  Based upon the results of the staff’s evaluation, the 
following additional information is needed with respect to Section 9.2.11, “Raw Water System” 
(RWS): 
 
RAI 1778/6546 
 
In accordance with 10 CFR 50, Appendix A, General Design Criterion (GDC) 2, “Design Basis 
for Protection Against Natural Phenomena,” GDC 4, "Environmental and Dynamic Effects 
Design Bases," and NRC policy considerations for passive plant designs, the staff confirms that 
raw water system (RWS) failures will not adversely affect SSCs that are safety-related or 
designated as Regulatory Treatment of Non-Safety Systems (RTNSS), impact the control room, 
or result in excessive releases of radioactivity to the environment.  Although Final Safety 
Analysis Report (FSAR) Section 9.2.11.1.1, “Safety Design Basis,” states that failures of the 
RWS will not affect the ability of safety-related systems to perform their intended functions, 
more detailed information is needed to adequately describe the consequences of RWS failures 
and to explain why safety-related structures, systems, and components (SSCs) are not affected.  
Likewise, additional information is needed to explain why a failure of the RWS will not adversely 
affect RTNSS systems and components or impact the control room, or result in an unacceptable 
release of radioactive material to the environment.  Because the applicant did not adequately 
address these considerations, the staff is unable to confirm compliance with GDC 2, GDC 4, 
and NRC policy considerations that apply to passive plant designs.  Therefore, FSAR Section 
9.2.11 needs to be revised to address the impact of RWS failures accordingly, including 
development of plant-specific inspections, tests, analyses, and acceptance criteria; test program 
provisions; Technical Specifications; and availability controls as appropriate. 
 
RAI 1778/6548 
 
The raw water system (RWS) is relied upon for achieving and maintaining cold shutdown 
conditions which is necessary for satisfying Technical Specification requirements.  In 
accordance with NRC policy considerations for passive plant designs, non-safety related active 
systems that are relied upon for achieving and maintaining cold shutdown conditions (i.e., 
transitioning from Mode 4 to Mode 5) should be highly reliable and able to accommodate single 
active failures without a loss of the cooldown capability that is needed.  The staff found that 
Section 9.2.11 of the Final Safety Analysis Report (FSAR) does not provide a clearly defined 
design basis with respect to the RWS cooldown function, and the reliability and capability of the 
RWS to perform this function for the most limiting situations were not adequately described and 
addressed.  For example, the minimum RWS flow rate, water inventory, temperature limitations, 
and corresponding bases for providing SWS makeup for the two Shearon Harris units were not 
described.  Also, the suitability of RWS materials for the plant-specific application and measures 
being implemented to resolve vulnerabilities and degradation mechanisms to assure RWS 
functionality over time were not addressed.  Consequently, Section 9.2.11 of the FSAR needs to 
be revised to properly describe and address the RWS design bases in this regard and to include 
design specifications that are necessary to ensure the reliability and capability of the RWS to 
perform its cooldown function.  The following guidance is generally applicable and should be 
considered as appropriate when revising the FSAR in response to this question: 
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a. The design bases should specifically recognize and describe cold shutdown functions that 

are credited, and applicable design considerations that pertain to these functions should be 
specified, such as reliability, redundancy, backup power, etc.  Other parts of the DCD 
should not be referred to in lieu of providing a complete description of the design-bases in 
FSAR Section 9.2.11. 

b. The system description should explain how the applicable design-bases considerations 
referred to in (a) are satisfied.  For example: 
• the minimum required system functional capability and the bases for this determination 

should be described (note that a minimum of seven days worth of on-site water 
inventory should be available for reactor decay heat removal and spent fuel cooling); 

• the description should explain how design-bases considerations are satisfied; 
• the guidance in SRP Sections 9.2.1 and 9.2.5 that are relevant for ensuring the 

capability and reliability of the RWS to perform its design-bases functions should be 
considered and addressed as appropriate (materials considerations, net positive 
suction head, waterhammer, etc.); 

• operating experience considerations that pertain to the capability and reliability of the 
system to perform its design-bases functions needs to be addressed (note that the 
relevance of operating experience is independent of safety classification 
considerations); 

• in order to demonstrate adequate reliability, the system design should include (among 
other things) the capability of all necessary components (pumps, valves, strainers, 
instrumentation and controls, etc.) to function during a loss of off-site power and 
redundancy for single active failure vulnerabilities; 

• dual-unit considerations need to be addressed. 
c. Major components and features that are important to ensure the capability and reliability of 

the system to perform its cooldown function should be described.  Applicable industry 
codes and quality group designations that are commensurate with plant-specific RWS 
reliability considerations should be specified and reflected in Chapter 3, “Design of 
Structures, Components, Equipment, and Systems.”  Note that this may be different from 
what is specified for the standard plant design since it was based solely on regulatory 
treatment of non-safety systems considerations and did not include consideration of the 
cooldown function. 

d. System design parameters that are important for performing the cold shutdown function 
should be specified, such as water inventory, flow rate, nominal pipe sizes, limiting flow 
velocities, and design temperatures and pressures. 

e. The RWS operating modes for performing its cold shutdown function should be described, 
such as interlocks, protective features, and automatic actuation. 

f. Limitations on the capability of the RWS to perform its cold shutdown function should be 
described, such as minimum required water inventory and temperature restrictions that 
apply. 

g. Instrumentation (e.g., indication, controls, interlocks and alarms) that are relied upon by 
plant operators in the main control room and at the remote shutdown panels for performing 
cooldown functions should be described. 

h. System diagrams should show division designations, flow paths, major components and 
features, nominal pipe sizes, and instrumentation that is relied upon to ensure proper 
operation of the system by operators in the main control room and at the remote shutdown 
panels. 

i. The more important periodic inspections that will be completed and specified frequencies 
for ensuring the capability and reliability of the system should be described.  For example, 
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design provisions and actions that will be implemented to periodically assess the condition 
of buried or otherwise inaccessible piping and components should be described. 

j. The more important periodic tests that will be completed and specified frequencies for 
ensuring the capability and reliability of the system should be described.  For example, 
periodic testing of pumps, valves, self-cleaning strainers, and vacuum breakers should be 
described. 

k. Based on the Tier 2 description, plant-specific ITAAC should be established that are 
appropriate and sufficient for certifying the design of the RWS. 

l. The initial test program should test all modes of RWS operation that are credited for 
performing its cooldown function and confirm acceptable performance for the most limiting 
assumptions.  For example, confirmation that net positive suction head requirements are 
satisfied for minimum pump suction head and maximum water temperature conditions with 
all pumps running at full flow, and that waterhammer will not occur during situations when 
voiding is most likely to occur should be specified.  It should be clear from the information 
provided in Section 9.2.11 what constitutes acceptable performance. 

 
RAI 1778/6550 
 
The staff noted that while the service water system (SWS) is designated for regulatory treatment 
of non-safety systems (RTNSS) during reduced reactor inventory conditions, the raw water 
system (RWS) is evidently not needed to support the SWS cooling function during this condition 
because RWS is not designated for RTNSS.  However, there is no explanation in Section 9.2.11 
as to why this is the case.  Also, because the SWS cooling tower basins are very limited in their 
capacity, it isn’t clear why RWS makeup is not required for this situation.  Consequently, Section 
9.2.11 needs to be revised to explain why RWS makeup is not needed during reduced reactor 
inventory conditions and in particular, to describe controls that will be implemented to ensure 
that SWS makeup assumptions are valid for this situation. 
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