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09.02.01-1 

The emergency service water system (ESWS) must be able to withstand natural 
phenomena without the loss of function in accordance with 10 CFR 50, Appendix A, 
General Design Criterion (GDC) 2 requirements.  The criteria that are specified in Tier 2 
of the Final Safety Analysis Report (FSAR), Section 3.2, indicate that non-safety-related 
parts of the ESWS should be designated as Seismic Category II if a failure under 
seismic loading conditions could prevent or reduce the functional capability of a safety-
related structure, system, or component (SSC).  The staff found that insufficient 
information was provided to determine if the seismic designation for non-safety-related 
parts of the ESWS is appropriate.  Also, the staff noted that the information on Tier 2 
Figure 9.2.1-1, “Essential Service Water System Piping & Instrumentation Diagram,” 
(P&ID) was inconsistent with the information in Tier 2 FSAR Table 3.2.2-1, 
“Classification Summary,” in that the table (Sheet 94) shows that the dedicated ESWS 
pump is classified as non-safety-related supplemental grade (NS-AQ), Seismic Category 
II and the P&ID shows the dedicated ESWS pump as simply non-safety-related.  The 
applicant needs to provide additional information in Tier 2 FSAR Section 9.2.1 to fully 
explain why the non-safety-related parts of the ESWS are not classified as Seismic 
Category II (i.e., why the assumed simultaneous failure of all non-safety-related ESWS 
piping will not adversely affect safety-related parts of the ESWS or any other safety-
related SSCs that are in the same general area as the non-safety-related ESWS piping), 
and to explain the inconsistency noted above with respect to the Seismic Category II 
designation for the dedicated ESWS pump, and why other parts of the dedicated ESWS 
are not similarly designated as NS-AQ, Seismic Category II in Table 3.2.2-1 and on the 
P&ID. 
 

 
 
09.02.01-2 

The ESWS must be able to withstand natural phenomena without the loss of function in 
accordance with GDC 2 requirements.  The system description does not explain the 
functioning and maximum allowed combined seat leakage of safety-related boundary 
isolation valves to ensure ESWS integrity and operability during seismic events and 
other natural phenomena.  Consequently, the applicant needs to include additional 
information in Tier 2 Section 9.2.1 of the FSAR to fully describe:  (a) how ESWS integrity 
and operability is assured by the safety-related boundary isolation valves so that 
common-cause simultaneous failure of all non-safety-related ESWS piping will not 
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compromise the ESWS safety functions during seismic events, (b) what the maximum 
allowed combined seat leakage is for the safety-related ESWS boundary isolation valves 
(including check valve for the non-safety-related dedicated ESWS cooling water supply 
for the Division 4 ESWS room cooler) and periodic testing that will be performed to 
ensure that the specified limit will not be exceeded, and (c) a description of any other 
performance assumptions that pertain to the boundary isolation valves or other parts of 
the system that are necessary to assure the capability of the ESWS to perform its safety 
functions during natural phenomena. 

 
 
09.02.01-3 

The ESWS must be able to withstand natural phenomena without the loss of function in 
accordance with GDC 2 requirements.  Tier 2 FSAR Table 3.2.2-1 (Sheet 96) indicates 
that some of the safety-related parts of the ESWS are located in outside areas.  The 
applicant needs to provide additional information in Tier 2 of the FSAR to describe more 
specifically the location of these parts of the ESWS, identify the other SSCs located in 
the same general area, and describe the protection of safety-related parts of the ESWS 
that are located outside including the protection from adverse interactions with these 
other SSCs during an earthquake and other natural phenomena. 
 

 
 
09.02.01-4 

The ESWS must be capable of removing heat from structures, systems and components 
(SSCs) important to safety during normal operating and accident conditions over the life 
of the plant in accordance with GDC 44 requirements. The ESWS description and P&ID 
were reviewed to assess the design adequacy of the ESWS for performing its heat 
removal functions.  While the P&ID shows the ESWS components and identifies the 
boundaries between safety-related and non-safety-related parts of the system, some of 
the information is incomplete, inaccurate, or inconsistent.  Consequently, the applicant 
needs to revise the FSAR to address the following considerations in this regard: 

a.       Pipe sizes are not shown on the P&ID, and the system description does not 
explain the criteria that were used in establishing the appropriate pipe sizes 
(such as limiting flow velocities). 

b.         The system description does not provide design details such as system 
operating temperatures, pressures, and flow rates for all operating modes and 
alignments. 

c.         The P&ID does not show where indications are displayed (e.g., local, remote 
panel, control room), and what instruments provide input to a process computer 
and/or have alarm and automatic actuation functions. 

d.         The P&ID does not show what the normal valve positions are, what valves 
are locked in position, and what valves have automatic functions; and these 
design features are not described. 

e.         The P&ID shows ESWS pump recirculation, emergency blowdown, and 
normal blowdown flow paths, but the functions and uses of these flow paths are 
not described and the flow rates are not provided. 

f.         The P&ID does not show a flow indicator for the ESWS pump room coolers 
and additional discussion is needed to explain how the ESWS flow rate through 
the pump room coolers will be periodically verified and confirmed to be adequate. 
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g.         The ESWS filter high differential pressure alarm is not included in the 
summary of ESWS alarms provided in Tier 2 FSAR Table 9.2.1-3. 

h.         The P&ID does not show specific set point for alarms, relief valves, vacuum 
breakers, air release valves, automatic functions such as filter backwash, etc., 
and the bases for these set points are not explained in the system description. 

i.         The P&ID shows the cooling tower basin (sheet 1), makeup, blowdown and 
chemical treatment as part of the ESWS when they are referred to in the system 
description and more appropriately designated as part of the ultimate heat sink 
(UHS). 

j.         Confirm that the ESWS backwash filter motor and power supply are classified 
as safety-related, Class1E. 

k.         The system description (Tier 2 FSAR Section 9.2.1.3) indicates that each of 
the four safety-related ESWS divisions contains one 50 percent capacity pump.  
The staff noted that this characterization was only applied to the ESWS pumps 
and not to the pumps for interfacing systems that are cooled by ESWS (e.g. 
component cooling water system (CCWS) and residual heat removal/safety 
injection), and is inconsistent with the description provided in Tier 2 FSAR 
Section 1.2.3.1.1, “Overview,” which states: 

  
“Redundant safety systems (one in each Safeguard Building) 
are physically separated into four divisions, which protect the 
individual integrity of the electrical and mechanical safety 
systems.  The four divisions of safety systems are consistent 
with an N+2 safety concept.  With four safety divisions, one 
division can be out of service for maintenance, and one 
division can fail to operate, while the remaining two divisions 
are available to perform the necessary safety functions even 
if one of the two remaining becomes inoperable due to the 
initiating event.” 
 

Clarification is needed for what the 50 percent ESWS pump capacity designation 
means and how this relates to the interfacing systems that are cooled by ESWS 
and the description provided in Tier 2 FSAR Section 1.2.3.1.1. 

 

 
 
09.02.01-5 

The ESWS must be capable of removing heat from SSCs important to safety during 
normal operating and accident conditions over the life of the plant in accordance with 
GDC 44 requirements.  In order for the staff to confirm that the ESWS has been 
adequately sized, the applicant needs to include additional information in Tier 2 of the 
FSAR, Section 9.2.1, to fully describe and explain what the minimum system heat 
transfer and flow requirements are for normal operating, refueling, and accident 
conditions, the bases for these requirements including limiting assumptions that apply 
(such as temperature considerations, recirculation flow, and blowdown flows), the 
degree of excess margin available and the method used to determine it, and the limiting 
system temperatures and pressures that are assumed with supporting basis. 
 

 
 



4 
 

09.02.01-6 

The ESWS must be capable of removing heat from SSCs important to safety during 
normal operating and accident conditions over the life of the plant in accordance with 
GDC 44 requirements.  The system description (Section 9.2.1.3.1) indicates that the 
ESWS pumps are sized to accommodate head losses in the cooling water inlet piping 
based on full power flow conditions, fluctuations in the supplied electrical frequency, 
increased pipe roughness due to aging and fouling, fouled debris filters, and maximum 
pressure drop through the system heat exchangers.  In order for the staff to confirm that 
the ESWS has been adequately sized, the applicant needs to include additional 
information in Tier 2 FSAR Section 9.2.1 to fully describe the actual amount of excess 
margin that is provided by the design and the basis for this determination needs to be 
explained. 
 

 
 
09.02.01-7 

The ESWS must be capable of removing heat from SSCs important to safety during 
normal operating and accident conditions over the life of the plant in accordance with 
GDC 44 requirements.  With respect to ESWS flow requirements, Tier 2 FSAR Table 
9.2.1-1 states that the safety related ESWS pump normal flow rate is 73.2 m3/min 
(19,340 gpm) at 0.55 MPa (185 feet) of water.  Each ESWS train includes parallel 
connected flow paths to one CCWS heat exchanger (HX), one emergency diesel 
generator (EDG) and an ESWS pump room cooler.  ESWS flow appears to be 
continuously supplied to all components for both normal and accident conditions.  Tier 2 
FSAR Table 9.2.5-1 indicates that nominal CCWS HX flow is 4.31×106 Kg/hr (9.504×106 
lbm/hr) and EDG flow is 0.48×106 Kg/hr (1.06×106 lbm/hr).  No flow rate information (or 
heat load) is provided for the pump room cooler.  However, the total ESWS flow rate for 
the EDG plus the CCW HX at ≤32.2 ˚C (90 ˚F) converts roughly to 80.25 m3/min (21,200 
gpm), which exceeds the normal pump flow of 73.2 m3/min (19,340 gpm).  In order for 
the staff to confirm that the ESWS has been adequately sized, the applicant needs to 
provide additional information in the FSAR to address this apparent inconsistency. 
 

 
 
09.02.01-8 

The ESWS must be capable of removing heat from SSCs important to safety during 
normal operating and accident conditions over the life of the plant in accordance with 
GDC 44 requirements.  In order to satisfy system flow requirements, the ESWS design 
must assure that the minimum net positive suction head (NPSH) for the ESWS pumps 
will be met for all postulated conditions, including consideration of vortex formation.  The 
staff found that the NPSH requirement for the ESWS pumps was not specified and Tier 
2 FSAR Section 9.2.1 did not describe how the ESWS design will assure that the NPSH 
requirement for the ESWS pumps is satisfied (including consideration of vortex 
formation) and how much excess margin is provided by the ESWS design for the most 
limiting assumptions.  Consequently, the applicant needs to provide additional 
information in Tier 2 FSAR Section 9.2.1 to specify the minimum NPSH requirement for 
the ESWS pumps and fully explain the satisfying of the minimum NPSH requirement by 
the system design when taking vortex formation into consideration, and providing the 
excess margin available for the most limiting case.  Sufficient information is needed to 
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enable the staff to independently confirm that the design is adequate in this regard, 
including limiting assumptions that were used along with supporting justification. 
 

 
 
09.02.01-9 

The ESWS must be capable of removing heat from SSCs important to safety during 
normal operating and accident conditions over the life of the plant in accordance with 
GDC 44 requirements.  System design features, operating procedures, and surveillance 
testing must provide adequate assurance that the ESWS safety functions will not be 
compromised due to damaging waterhammer events.  Two of the four safety-related 
trains are normally in operation with the remaining two trains in standby.  All valves in 
the main flow path of each train, including the two trains in standby, are kept open (Tier 
2 FSAR Section 9.2.1.4).  Since the cooling tower spray nozzles are located at an 
elevation that is well above the cooling tower basin water level, there is a potential for 
the standby loops to drain to their respective cooling tower basins and create a large air 
void in the piping of the ESWS standby trains.  If this occurs, an automatic actuation of 
the standby ESWS trains could result in a waterhammer.  Any loop seals in the ESWS 
that are caused by component design or piping configuration would tend to result in a 
much more severe waterhammer event.  The ESWS description does not adequately 
consider and address waterhammer vulnerabilities (such as this) in the FSAR and does 
not explain how system design features, operating procedures, and periodic surveillance 
testing provide adequate assurance that the ESWS safety functions will not be 
compromised by waterhammer events.  Accordingly, the applicant needs to provide 
additional information in Tier 2 FSAR Section 9.2.1 to address waterhammer 
considerations.  If system valves are relied upon to prevent excessive back-leakage, the 
ESWS description in the FSAR needs to fully explain and justify the maximum amount of 
back-leakage that is allowed, and specify the leakage acceptance criteria that will be 
established in the in-service testing program for these valves along with the basis for this 
determination. 
 

 
 
09.02.01-10 

The ESWS must be capable of removing heat from SSCs important to safety during 
normal operating and accident conditions over the life of the plant in accordance with 
GDC 44 requirements.  Also, 10 CFR 52.47(a)(22) requires including in the 
FSAR information demonstrating the incorporation of operating experience insights into 
the plant design.  Generic Letter (GL) 89-13, “Service Water System Problems Affecting 
Safety-Related Equipment,” was issued to address the observed degradation over time 
of service water systems.  The GL called for licensees to implement programmatic 
controls, surveillance, and routine inspection and maintenance requirements to assure 
that the performance capability and integrity of service water systems are adequately 
maintained over time.  However, the staff noted that the ESWS description in the FSAR 
does not explain the implementation of the provisions of GL 89-13 for the EPR design.  
Also, while Tier 2 FSAR Table 9.1-3, “U.S. EPR Conformance with TMI Requirements 
(10 CFR 50.34(f)) and Generic Issues,” (NUREG-0933) indicates that Issue 51, 
“Proposed Requirements for Improving the Reliability of Open-Cycle Service Water 
Systems,” and Issue 153, “Loss of Essential Service Water in LWRs,” are applicable to 
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the EPR standard plant and refers to Tier 2 FSAR Section 9.2.1, there is no discussion 
in Section 9.2.1 addressing these issues.  Issue 51 and Issue 153 are included within 
the scope of GL 89-13.  Consequently, the applicant needs to provide additional 
information in Tier 2 FSAR Section 9.2.1 to describe the implementation of GL 89-13, 
the allowance for component degradation,  and procedures that will be implemented to 
identify and correct unacceptable conditions. 
 

 
 
09.02.01-11 

The ESWS must be capable of removing heat from SSCs important to safety during 
normal operating and accident conditions over the life of the plant in accordance with 
GDC 44 requirements.  Also, 10 CFR 52.47(a)(22) requires that information 
demonstrating the incorproation of operating experience insights into the plant design be 
included in the FSAR.  During a recent review of industry operating experience, the staff 
found that some licensees were experiencing significant wall thinning of pipe 
downstream of butterfly valves that were being used to throttle service water flow.  In 
order to assure that this will not occur in the ESWS for the EPR design, the applicant 
needs to provide additional information in Tier 2 FSAR Section 9.2.1 to describe the 
extent to which the butterfly valves will be used to throttle ESWS flow and the design 
provisions that will be implemented to prevent consequential pipe wall thinning from 
occurring. 
 

 
 
09.02.01-12 

The ESWS must be designed so that periodic inspections of piping and components can 
be performed to assure that the integrity and capability of the system will be maintained 
over time in accordance with GDC 45 requirements.  The staff finds the design to be 
acceptable if the FSAR describes inspection program requirements that will be 
implemented and are considered to be adequate for this purpose.  While Tier 2 FSAR 
Section 9.2.1.6 indicates that periodic inspections will be performed, the extent and 
nature of these inspections and procedural controls that will be implemented to assure 
that the ESWS is adequately maintained over time were not described.  Furthermore, 
the accessibility and periodic inspection of buried ESWS piping is of particular interest 
and needs to be addressed.  Consequently, the applicant needs to provide additional 
information in the FSAR to describe the extent and nature of inspections that will be 
performed and procedural controls that will be implemented commensurate with this 
requirement. 
 

 
 
09.02.01-13 

The ESWS must be designed so that periodic pressure and functional testing of 
components can be performed in accordance with GDC 46 requirements to assure the 
structural and leak tight integrity of system components, the operability and performance 
of active components, and the operability of the system as a whole and performance of 
the full operational sequences that are necessary for accomplishing the ESWS safety 
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functions.  The staff finds the design to be acceptable if the FSAR describes pressure 
and functional test program requirements that will be implemented and are considered to 
be adequate for this purpose.  While Tier 2 FSAR Section 9.2.1.6 indicates that periodic 
testing will be performed, the extent and nature of these tests and procedural controls 
that will be implemented to assure continued ESWS structural and leak tight integrity 
and system operability over time were not described.  Consequently, the applicant needs 
to provide additional information in the FSAR to describe the extent and nature of testing 
that will be performed and procedural controls that will be implemented commensurate 
with this requirement. 
 

 
 
09.02.01-14 

Means must be provided for monitoring effluent discharge paths and the plant environs 
for radioactivity that may be released in accordance with GDC 64 requirements.  Also, 
10 CFR 52.47(a)(6) and 10 CFR 20.1406 require applicants for standard plant design 
certifications to describe facility design and procedures for operation that will minimize 
contamination of the facility and the environment.  The staff’s review criteria (SRP 
Section 9.2.1, Paragraph III.3.D) specify that provisions should be provided to detect and 
control leakage of radioactive contamination into and out of the ESWS.  The design is 
considered to be acceptable by the staff if the ESWS P&IDs show that radiation monitors 
are located on the ESWS discharge and at components that are susceptible to leakage, 
and if the components that are susceptible to leakage can be isolated.  However, the 
staff noted that Tier 2 FSAR Section 9.2.1 and the ESWS P&ID do not include radiation 
monitors in the system design and the NRC regulations in this regard have not been 
addressed.  Therefore, the applicant needs to provide additional information in Tier 2 
FSAR Section 9.2.1 to address the NRC requirements referred to above. 
 

 
 
09.02.01-15 

Criteria are specified in 10 CFR 50.36 for establishing Technical Specification (TS) 
requirements.  Proposed TS requirements are evaluated in part to confirm consistency 
with the Standard TS (STS) requirements that have been established as reflected in 
NUREG 1431, “Standard Technical Specifications Westinghouse Plants,” Rev. 3.  EPR 
TS 3.7.8, “Essential Service Water (ESW) System,” provides limiting conditions for 
operation (LCO) and surveillance requirements (SR) for the ESWS and the UHS.  The 
staff noted that TS 3.7.8 is misleading in that it includes requirements for both the ESWS 
and the UHS, while the TS title only refers to the ESWS.  Therefore, the 
applicant should revise the title for TS 3.7.8 to also include the UHS. 

 
 
09.02.01-16 

Criteria are specified in 10 CFR 50.36 for establishing Technical Specification (TS) 
requirements.  Proposed TS requirements are evaluated in part to confirm consistency 
with the STS.  LCO 3.7.8, Action A, allows one ESWS train to be inoperable for up to 
120 days.  The staff notes that the description provided in Tier 2 FSAR Chapters 1 and 3 
are not entirely clear and are rather inconsistent in places with respect to how the ESWS 
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is protected from internal and external hazards.  To the extent that anything other than 
physical protection is credited, the proposed 120 day allowed outage time may not be 
appropriate.  For instance, if one train is out of service and one train is rendered 
inoperable due to a pipe break, flooding, or some other hazard, no margin is available 
for a single active failure on one of the other trains and a 72 hour action allowed outage 
time should be specified consistent with STS requirements.  Likewise, two trains out of 
service could render the ESWS unable to perform its safety function if one of the 
operable trains is rendered inoperable due to a pipe break, flooding, or some other 
hazard.  The applicant needs to provide additional information to justify the proposed 
allowed outage times and Tier 2 FSAR Chapters 1 and 3 need to be revised accordingly 
to specify physical protection for the ESWS consistent with the allowed outage times that 
are proposed. 
 

 
 
09.02.01-17 

With respect to Surveillance Requirement (SR) 3.7.8.1, Tier 2 FSAR Figure 3.8-101 
shows that the normal cooling tower basin water level is at 3.05 meters (10 feet) above 
grade elevation.  SR 3.7.8.1 requires that the water level in the ESWS basin be 
maintained greater than or equal to 8.29 meters (27.2 feet) above the bottom of the 
basin.  However, Figure 3.8-101 shows the bottom of the basin to be -4.88 meters (-16 
feet) below grade.  Therefore, Figure 3.8-101 shows that the normal basin water level is 
at 3.05+4.88=7.93 meters (16+10= 26 feet) above the bottom of the basin, which 
conflicts with the SR value of 8.29 meters (27.2 feet).  The applicant needs to provide 
additional information in the FSAR to correct this apparent inconsistency. 
 

 
 
09.02.01-18 

Surveillance requirements are established in accordance with 10 CFR 50.36 
requirements to assure that the necessary quality of systems and components is 
maintained, that operation will be within safety limits, and that the LCOs will be met.  
Also, GDC 46 requires periodic pressure and functional testing of components to assure 
the structural and leak tight integrity of system components, the operability and 
performance of active components, and the operability of the system as a whole and 
performance of the full operational sequences that are necessary for accomplishing the 
ESWS safety functions.  SR 3.7.8.6 establishes a requirement to verify that each ESWS 
pump and cooling tower fan starts automatically on an actual or simulated actuation 
signal every 24 months.  This test does not adequately demonstrate ESWS operability, 
especially with respect to waterhammer considerations and the proper functioning of 
vacuum breakers during loss of power and ESWS drain down scenarios, and 
demonstrating that the ESWS flow balance is properly set.  Furthermore, the staff noted 
that surveillance requirements are also not proposed for demonstrating proper 
functioning of the ESWS vacuum breakers.  Therefore, the proposed surveillance 
requirement does not satisfy GDC 46 requirements and the applicant needs to provide 
additional information in the FSAR to resolve this issue. 
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09.02.01-19 

The Bases for TS 3.7.8 (Page B 3.7.8-1) states that for an accident:  “The pumps 
aligned to the critical loops are automatically started upon receipt of a safety injection 
signal, and all essential valves are aligned to their post accident position.”  However, no 
description of what the critical loops are or what valves must be realigned is provided in 
Tier 2 FSAR Section 9.2.1 or in the TS Bases.  Therefore, the applicant needs to provide 
additional information in Tier 2 FSAR Section 9.2.1 to fully describe these design 
features and operating considerations. 
 

 
 
09.02.01-20 

Applications for standard plant design approval must contain proposed inspections, 
tests, analyses, and acceptance criteria (ITAAC) in accordance with 10 CFR 52.47(b)(1) 
requirements.  Tier 1 FSAR Section 2.7.11, “Essential Service Water System,” provides 
EPR design certification information and ITAAC for the ESWS and UHS.  The staff noted 
that the title for Tier 1 FSAR Section 2.7.11 is misleading in that it includes requirements 
for the UHS along with those that are specified for the ESWS.  However, the ESWS and 
the UHS each involve significant safety considerations that are described separately in 
Tier 2 of the FSAR and are reviewed separately by the staff in this report.  Therefore, 
consistent with the approach that is used in Tier 2 of the FSAR, the applicant needs to 
provide the required Tier 1 information for the ESWS and the UHS in their own 
respective sections. 
 

 
 
09.02.01-21 

Applications for standard plant design approval must contain proposed ITAAC in 
accordance with 10 CFR 52.47(b)(1) requirements.  Proposed ITAAC for the ESWS are 
provided in Tier 1 FSAR Section 2.7.11.  The staff reviewed the descriptive information, 
arrangement, design features, environmental qualification, performance requirements, 
and interface information provided in Tier 1 FSAR Section 2.7.11 to confirm 
completeness and consistency with the plant design basis as described in Tier 2 Section 
9.2.1.  The staff found that the Tier 1 information is incomplete, inconsistent, inaccurate, 
or that clarification is needed and the applicant needs to revise the Tier 1 information to 
address the following considerations in this regard: 

• 1. Although the Introduction Section in Chapter 1 of the Tier 1 FSAR states that 
the      information in the Tier 1 portion of the FSAR is extracted from the detailed 
information contained in Tier 2, the staff found that much of the information 
provided in FSAR Tier 1 is not described in Tier 2 FSAR Section 9.2.1 (e.g., 
equipment locations, valve functional requirements, indication and control 
information, priority actuation and control system description and functions, 
automatic actuation and interlock details, valve failure modes, and harsh 
environment considerations). 

• 2. In the listing of safety-related functions, the first bullet does not include the 
capability to remove heat from the ESWS pump room cooler.  This is not 
consistent with the ESWS design basis. 

• 3. In the listing of non-safety-related functions, the second bullet includes the 
capability to maintain temperatures in the component cooling water system within 
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their specified limits as a non-safety-related function.  First, this is not stated as a 
function and needs to be corrected accordingly.  Second, this is not entirely true 
in that temperature limits for safety-related SSCs must be maintained in 
accordance with accident analysis and operability considerations and equipment 
qualification requirements. 

• 4. The specifications do not stipulate that the ESWS is accessible for performing 
periodic inspections as required by GDC 45. 

• 5. The specification that stipulates that the ESWS design provide for flow testing of 
the pumps during operation is incomplete in that it does not specify provisions for 
flow testing the individual component flow paths to verify flow balance 
requirements are satisfied. 

• 6. Specifications to assure that the filters satisfy design and performance 
requirements, and to confirm alarm functions, are not provided. 

• 10. Specifications to assure that the vacuum breakers satisfy design and 
performance requirements are not provided. 

• 11. Specifications to assure that the blowdown piping satisfy design and 
performance requirements are not provided. 

• 12. Specifications to assure that ESWS outdoor piping is adequately protected 
from the elements and postulated hazards are not provided. 

• 13. Figure 2.7.11-1, “Essential Service Water System Functional Arrangement,” 
does not show nominal pipe sizes, which are necessary for design certification.  

• 14. Figure 2.7.11-1 does not show vacuum breaker and air release valve locations 
and these components are not listed in the applicable tables. 

• 15. Figure 2.7.11-1 does not show flow control valves for the individual flow paths 
of the components being cooled and these components are not listed in the 
applicable tables, which is necessary for design certification. 

• 16. Table 2.7.11-2, “Essential Service Water System Equipment I&C and Electrical 
Design,” does not include information pertaining to the ESWS filter motors and 
corresponding power supplies. 

• 17. Tables 2.7.11-1 and -2, do not describe the ESWS pump downstream filters, 
30PEB10/20/30/40 AT002. 

• 18. Table 2.7.11-1 conflicts with Figure 2.7.11-1 related to the blowndown check 
valves, 30PEB10/20/30/40 AA205. The Figure shows the check valves as non-
safety, non-seismic while the Table shows the check valves as ASME III and 
Seismic Category I. 

• 19. The point of Note 2 for Table 2.7.11-2 is not clear since it does not appear to 
pertain to anything on the table.  However, this appears to be due to an oversight 
whereby dedicated ESWS components are not listed in the table. 

• 20. The discussion under Item 6 related to environmental qualification is 
inconsistent with the information provided in Table 2.7.11-2 in that no equipment 
is listed in the table for harsh environment considerations. 

 

09.02.01-22 

Applications for standard plant design approval must contain proposed ITAAC in 
accordance with 10 CFR 52.47(b)(1) requirements.  Proposed ITAAC for the ESWS are 
provided in Tier 1 FSAR Section 2.7.11.  The staff reviewed the information provided in 
Table 2.7.11-3, “Essential Service Water System Inspections, Tests, Analyses, and 
Acceptance Criteria,” to confirm that the proposed ITAAC are adequate for EPR design 
certification.  In addition to the items referred to in RAI 9.2.1-1 through -9 and RAI 
9.2.1-21, some of which involve ITAAC considerations, the staff found that the proposed 
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ITAAC are incomplete, inconsistent, inaccurate, or that clarification is needed and the 
applicant needs to revise the Tier 1 information to address the following considerations 
in this regard: 

1.   Item 2.1 only refers to functional arrangement, but it should refer to functional 
arrangement and design details since nominal pipe size is an important 
consideration that needs to be verified. 

2.   Item 2.3 is incomplete in that it does not address physical separation criteria for 
outdoor piping. 

3.   Item 7.2 needs to specify that ESWS pump testing to demonstrate adequate net 
positive suction head will be completed at the maximum ESWS flow rate 
conditions, with the inventory in the cooling tower basin at the lowest allowable 
level (as corrected to account for actual temperature and atmospheric pressure 
conditions).  The maximum ESWS flow rate and minimum allowable cooling 
tower basin water level, along with the corresponding design basis water 
temperature and atmospheric pressure that apply need to be listed to assure that 
test conditions are properly established.  The acceptance criteria for an 
acceptable test need to be specified. 

4.   Quantitative acceptance criteria need to be established for all ITAAC as 
applicable (flow rates, heat transfer rates, completion times, etc.). 

5.   No test item is provided to demonstrate that water hammer will not occur in the 
as built system upon manual or automatic start of a previously idle train, and 
during loss-of-power scenarios. 

6.   Some items for the dedicated ESWS train from the text of Tier 1 FSAR Section 
2.7.11 are converted into ITAAC (e.g. Item 7.5), whereas many are not (e.g. 3.5, 
3.6. 3.7, 4.6, 4.7, 5.3.).  An explanation is needed for this apparent inconsistency. 

7.   Item 3.2 commitment wording should reference Table 2.7.11-1 not 2.7.8-1. 
8.   Items 4.5 and 4.6 (automatic train switch-over on spurious valve closure) appear 

to be the same. 
 

 
09.02.01-23 

Interface requirements to be met by those parts of the plant design that are not included 
within the scope of the design certification must be provided in accordance with the 
provisions specified by 10 CFR 52.47(a)(25).  The staff noted that Tier 1 FSAR Section 
4.7, “Buried Piping and Pipe Ducts for Service Water,” states that interface requirements 
for buried ESWS pipe and ducts are provided in Tier 1 FSAR Section 2.7.11.  However, 
the interface requirements that are referred to are not provided in Section 2.7.11, the 
interface requirements are not listed in Tier 2 FSAR Table 1.8-1, “Summary of U.S. EPR 
Plant Interfaces with Remainder of Plant,” and there is no discussion of the interface 
requirements for buried ESWS pipe and ducts in Tier 2 Section 9.2.1.  Therefore, the 
applicant needs to revise the FSAR to provide the missing interface requirements for 
buried ESWS pipe and ducts. 
 

 
 
09.02.01-24 

The ESWS must be capable of removing heat from SSCs important to safety during 
normal operating and accident conditions over the life of the plant in accordance with 
GDC 44 requirements.  Also, 10 CFR 52.47(a)(22) requires that information 
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demonstrating how operating experience insights have been incorporated into the plant 
design be included in the FSAR.  With respect to piping, valves, and fittings, Tier 2 
FSAR Section 9.2.1.5 states that system materials must be selected that are suitable to 
the site location, ESWS fluid properties, and site installation; and that system materials 
that come into contact with one another must be chosen so as to minimize galvanic 
corrosion.  Since detailed information about the materials that are being used for the 
ESWS are not included within the scope of the EPR design certification, this information 
will be evaluated by the staff during its review of EPR COL applications that are 
submitted.  Therefore, the applicant needs to establish a COL information item for COL 
applicants to provide detailed information concerning materials that will be used for the 
ESWS at their site location, including the basis for determining that the materials being 
used are appropriate for the site location and for the fluid properties that apply. 
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