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ArevaEPRDCPEm Resource

From: BRYAN Martin (EXT) [Martin.Bryan.ext@areva.com]
Sent: Monday, June 14, 2010 4:44 PM
To: Tesfaye, Getachew
Cc: KOWALSKI David J (AREVA NP INC); ROMINE Judy (AREVA NP INC); WILLIFORD Dennis 

C (AREVA NP INC)
Subject: FW: DRAFT RESPONSES FOR FSAR Chapter 9 Weekly NRC Telecon
Attachments: Blank Bkgrd.gif; RESPONSE RAI 406 Q 09 02 02-110-Draft.pdf; RESPONSE RAI 345 Supp 

1 Q 09 02 01-26-Draft.pdf; RESPONSE RAI 345 Supp 1 Q 09 02 01-27-Draft.pdf; 
RESPONSE RAI 345 Supp 1 Q 09 02 01-30 (f)-Draft.pdf; RESPONSE RAI 345 Supp 1 Q 09 
02 01-38 (c)-Draft.pdf; RESPONSE RAI 345 Supp 1 Q 09 02 01-43-Draft.pdf; RESPONSE 
RAI 406 Q 09 02 02-109-Draft.pdf

Importance: High

Getachew, 
  
Attached are draft responses to support the telecon tomorrow. 
  
Thanks, 
  
Martin (Marty) C. Bryan 
U.S. EPR Design Certification Licensing Manager 
AREVA NP Inc. 
Tel: (434) 832-3016 
702 561-3528 cell 
Martin.Bryan.ext@areva.com 
  
 

From: KOWALSKI David J (AREVA NP INC)  
Sent: Monday, June 14, 2010 3:59 PM 
To: BRYAN Martin (EXT) 
Cc: GARDNER George Darrell (AREVA NP INC); BALLARD Robert W (AREVA NP INC); CONNELL Kevin J (AREVA NP 
INC); HUDDLESTON Stephen C (AREVA NP INC); HARTSELL Jody M (AREVA NP INC); BROUGHTON JR Ronnie T 
(AREVA NP INC); SLOAN Sandra M (AREVA NP INC); MCINTYRE Brian (AREVA NP INC) 
Subject: DRAFT RESPONSES FOR FSAR Chapter 9 Weekly NRC Telecon 
Importance: High 

Marty: 

Please transmit to Getachew Tesfaye the attached partial set of DRAFT responses 
to RAI 345 and 406 questions.  These responses will be discussed at tomorrow's (6/15/10) 
FSAR Chapter 9 Weekly Telecon/GoToMeeting with the NRC.  Some of these responses 
(e.g., 09.02.01-26, -27 and -38(c), are believed to have been shared with the NRC prior to 
the implementation of formal GoToMeetings and submittal of DRAFT responses.  These 
revised responses reflect previously-given comments and are considered acceptable for 
submittal.   

Attached DRAFT responses include the following: 
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• Response to RAI 345 Question 09.02.01-26.  
• Response to RAI 345 Question 09.02.01-27.  
• Response to RAI 345 Question 09.02.01-30(f).  
• Response to RAI 345 Question 09.02.01-38(c).  
• Response to RAI 345 Question 09.02.01-43.  
• Response to RAI 406 Question 09.02.02-109 [DRAFT response includes Part (3)-

Subpart 7 and Part (4)].  
• Response to RAI 406 Question 09.02.02-110 [DRAFT response reflects NRC 

comments received via e-mail on 6-11-10]. 

Note that none of these DRAFT responses has  been through the final 
Licensing review/approval process; nor do any responses reflect technical editing. 

Please call me if you have any questions.  Thanks. 

  
David J. Kowalski, P.E.  
Principal Engineer 
New Plants Regulatory Affairs 
 
AREVA NP Inc.  
An AREVA and Siemens company  
 
 
7207 IBM Drive, Mail Code CLT-2A 
Charlotte, NC 28262 
Phone: 704-805-2590 
Mobile: 704-293-3346  
 
Fax: 704-805-2675 
Email: David.Kowalski@areva.com  
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Request for Additional Information No. 406(4683, 4664, 4707), Revision 0 

5/14/2010

U. S. EPR Standard Design Certification 
AREVA NP Inc. 

Docket No. 52-020 
SRP Section: 09.02.02 - Reactor Auxiliary Cooling Water Systems 

SRP Section: 09.04.01 - Control Room Area Ventilation System 
SRP Section: 09.05.01 - Fire Protection Program 

Application Section: FSAR Chapter 9 

QUESTIONS for Balance of Plant Branch 1 (AP1000/EPR Projects) (SBPA) 
QUESTIONS for Containment and Ventilation Branch 1 (AP1000/EPR Projects) (SPCV) 

QUESTIONS for Balance of Plant Branch 1 (SBPA) 

09.02.02-110
Follow-up to RAI 334, Question 9.2.2-62 and RAI 174, Question 9.2.2-13 

In RAI 9.2.2-62 the applicant was requested to determine CCWS minimum heat 
transfer and flow requirements for the various plant operating modes and accident
conditions.  The applicant previously stated this information would not be available until 
later in the design process.  In response to RAI 9.2.2-62 the applicant provided a FSAR 
markup that included FSAR Tier 2 Table 9.2.2-2, “CCWS User Requirements,” with 
heat load and flow information.  The staff’s review of this information identified the 
follow-up questions discussed below:  

a.   The applicant should provide a summary table in the FSAR to identify the total 
system flow and heat load requirements for normal and accident conditions as 
well as an assessment in the RAI response of margin by comparison with the 
design heat transfer and flow capacities for the CCWS heat exchanger and 
CCWS pump, respectively.   

b.   Explain the basis for the CCW LHSI heat exchanger DBA heat load (241 
MBTU/Hr) in the markup of Table 9.2.2-2 and explain its difference from the 
DBA heat load identified elsewhere in the FSAR.  For example both Tables 
9.2.2-1 and 9.2.5-1 identify a DBA heat load of 291.3 MBTU/Hr.  This should be 
explained in the FSAR.  

c.   Table 9.2.2-2 states that RCP motor air and bearing oil coolers isolate on a 
Stage 1 Containment isolation signal.  However, FSAR Tier 2 Section 9.2.2 
indicates that these loads isolate at Stage 2.  This table should also state that 
the CVCS HP coolers isolate at Stage 2.  These discrepancies should be 
corrected in the FSAR.  

d.    Describe in the RAI response the differences between the CCW Fuel Pool 
Cooling heat load for normal refueling (47.8 MBTU/Hr) which is significantly 
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e.   The dedicated heat exchanger capacity is missing from FSAR Tier 2 Table 
9.2.2-1.  This information should be added to the FSAR.  

f.   For Table 9.2.2-2, sheet 1 identifies LHSI Hx heat load and flow values for the 
two cooldown conditions below.  Explain in the RAI response the difference 
for the CCW heat load and flow being significantly less when the CCW train is 
connected to both the SIS users and the common header and when compared 
to only being connected to the SIS users (difference of 116 E6 BTU/hr).  The 
applicant should consider adding an explanatory note to the FSAR Table.  

Condition Heat Load 
(MBTU/Hr) 

Flow (106 Lb/Hr) 

Normal Cooldown when CCW train is 
only connected to SIS users 

152.8 2.984

Normal Cooldown when CCW train is 
also connected to the common header 

36.54 2.1906
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Response to Question 09.02.02-110: 

a. A review of the CCWS confirmed the system heat load and flow requirements for normal 
and accident conditions.  The following table summarizes flow requirements for various 
CCWS operating modes. 

CCWS Operational Alignment Required Flow 
(106 lbm/hr) (1) 

Required Flow 
(gpm)

Normal Operation - CCWS Train 1or 2 aligned to 
Common 1 Header Plus SIS Users 7.359 15043 

Normal Operation - CCWS Train 3 or 4 aligned to 
Common 2 Header Plus SIS Users 7.537 15407 

Normal Operation - Plant Cooldown CCWS Trains 
aligned to SIS users only (No Connection to Common 
Header) 

3.061 6257

DBA - CCWS Train 1 or 2 aligned to Common 1 Header 4.3 8790
DBA - CCWS Train 3 or 4 aligned to Common 2 Header 4.285 8759

Notes: (1) The total required pump flow in each alignment includes recirculation flow to 
each CCWS surge tank. 

The highest total required flow for the CCWS is train 3 aligned to the train SIS users in 
addition to Common Header 2.  This alignment results in a required flow of 7.537E+06 
lbm/hr.  The expected CCWS pump suction temperatures for the various operational 
alignments are enveloped by a temperature of 160°F.  Using water at 160°F this 
converts to a required flow of 15407 gpm. Applying the pump margin of 15.33% from 
the Response to RAI 334, Question 9.2.2-63 results in a total required pump flow of 
17768 gpm. 

The following table summarizes the heat load requirements and heat exchanger UA 
calculations for various CCWS operating modes. 

CCWS Operational Alignment Heat Load 
(106 BTU/hr) 

CCWS Flow 
(106 lbm/hr) 

(1)
ESWS Flow 
(106 lbm/hr)

UA (106

BTU/hr-°F) 
Normal Operation - Plant Heat-up CCWS Train 1or 
2 aligned to Common 1 Header (No Connection to 
SIS Users) 

106.9 5.631 7.54 11.37

Normal Operation - Plant Heat-up CCWS Train 3 or 
4 aligned to Common 2 Header (No Connection to 
SIS Users) 

123.3 5.809 7.54 13.08

Normal Operation - Plant Cooldown CCWS Train 
1or 2 aligned to Common 1 Header Plus SIS Users 114.96 7.078 7.54 11.9

Normal Operation - Plant Cooldown CCWS Train 3 
or 4 aligned to Common 2 Header Plus SIS Users 92.36 6.18 7.54 8.8

Normal Operation - Plant Cooldown CCWS Trains 
aligned to SIS users only (No Connection to 
Common Header) 

153.1 3.061 7.54 7.43

DBA - CCWS Train 1 or 2 aligned to Common 1 
Header 291.9 4.3 7.54 10.81

DBA - CCWS Train 3 or 4 aligned to Common 2 
Header 291.5 4.285 7.54 10.76

3

RA
FTTT
285285 TTTTeach alignment includeeach alignment in

he CCWS is train 3 aligCWS is t
This alignment results inThis alignment 

pump suction temperatump suction tempe
by a temperature of 160emperature of 160

ow of 15407 gpm.w of 15407 gpm. ApplyApply
334, Question 9.2.2-63 334, Question 9.2

DR
table summarizes the hsummarizes the h

 for various CCWS ope for various CCW

onal Alignmentonal AlignmentDRDup CCWSup CCWS
No CoNo CoD



Notes: (1) CCWS flow is the total user required flow.  This value does not include the 
surge tank recirculation line flow as that does not factor in the UA calculation for the 
CCWS heat exchanger. 

Due to the variations in heat load and CCWS flow for each CCWS operational 
alignment, the UA calculation is used to determine the design case for each CCWS heat 
exchanger.  Calculating the largest required UA for all operational alignments and 
applying tube plugging margins to that value will envelope the UA requirements for all 
other operational alignments.  The largest UA required for the CCWS heat exchanger of 
13.08E+06 BTU/hr-°F results from Normal Operation - Plant Heat-up CCWS Train 3 or 4 
aligned to Common 2 Header (No Connection to SIS Users).  Considering a 10% margin 
for tube plugging, the limiting UA becomes 14.39E+06 BTU/hr-°F for each CCWS heat 
exchanger.  The largest UA requirement for a CCWS heat exchanger during a DBA 
results from Train 1 or 2 aligned to common 1 Header.  The design UA of 14.39E+06 
BTU/hr-°F for each CCWS heat exchanger provides a 24.8% margin above the required 
UA of 10.81E+06 BTU/hr-°F for the DBA case. 

U.S. EPR FSAR, Tier 2, Table 9.2.2-2 will be revised to update the CCWS flow 
requirements.  Tier 2 Table 9.2.2-6 will be added to summarize CCWS flow and heat 
loads for various operational alignments. 

b. A review of the CCWS confirmed the CCWS LHSI heat exchanger DBA heat load of 241 
MBTU/hr.  U.S EPR FSAR Tier 2, Table 9.2.2-1 will be revised to update the CCWS 
LHSI heat exchanger DBA heat load. 

A review of the CCWS design confirmed the CCWS heat exchanger DBA heat load on 
the Ultimate Heat Sink (UHS) of 291.9 MBTU/hr.  This heat load is equal to the LHSI 
heat exchanger DBA heat load of 241 MBTU/hr from Table 9.2.2-1 plus the additional 
loads from the CCWS common header users aligned during a DBA.  U.S EPR FSAR 
Tier 2, Table 9.2.5-1 will be revised to update the CCWS heat exchanger DBA heat load. 

The LHSI heat exchanger DBA heat load of 241 MBTU/hr is the decay heat removed by 
the LHSI system to the CCWS heat exchanger.  The MHSI and LHSI pump heat loads 
are specifically listed as individual values in FSAR Table 9.2.2-2 

The value of 291.9 MBTU/hr in Table 9.2.2-1 is the total DBA heat load that the CCWS 
is required to reject to the UHS.  The design UA of 14.39E+06 BTU/hr-°F for each 
CCWS heat exchanger provides a 24.8% margin above the required UA of 10.81E+06 
BTU/hr-°F for the DBA case.  The value of 291.9 MBTU/hr in table 9.2.5-1 is the CCWS 
DBA heat load that is applied to the UHS.  The design of the UHS is required to account 
for this CCWS heat load plus any additional DBA heat loads that directly impact the 
UHS.  Refer to U.S. EPR FSAR Section 9.2.5 for a discussion on the UHS design. 

c. Refer to the Response to part (a) of RAI 406, Question 9.2.2-110 for the update of U.S. 
EPR FSAR Table 9.2.2-2. 

d. Refer to the Response to part (a) of RAI 406, Question 9.2.2-110 for the update of U.S. 
EPR FSAR Table 9.2.2-2. 

e. A review of the CCWS confirmed the Dedicated CCWS Heat Exchanger capacity of 51.2 
MBTU/hr.  The value of 50.5 MBTU/hr listed in 9.2.2-2 is only the SAHRS heat 
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f. Refer to the Response to part (a) of RAI 406, Question 9.2.2-110 for the update of U.S. 
EPR FSAR Table 9.2.2-2. 

FSAR Impact: 

U.S. EPR FSAR, Tier 2 Table 9.2.2-1, 9.2.2-2 and 9.2.5-1 will be revised as described in the response 
and indicated on the enclosed markup. 

U.S. EPR FSAR, Tier 2 Section 9.2.2.1 will be revised as described in the response and indicated on 
the enclosed markup. 

U.S. EPR FSAR, Tier 2 Table 9.2.2-6 will be added as described in the response and indicated on the 
enclosed markup. 
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FSAR Section 9.2.2.2.1 Insert for RAI 406; 9.2.2-110 

During normal operation the temperature at the outlet of the CCWS heat exchanger 
must be greater than 59°F and lower than 100.4°F.  During a DBA, the CCWS heat 
exchanger outlet temperature must be lower than 113°F. 

The expected CCWS pump suction temperatures for the various operational alignments 
are enveloped by a temperature of 160°F. 
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RAI 406, Q 9.2.2-110 FSAR Insert 'A'

Component KKS

Heat Load 
(106

BTU/hr)

Required
Flow (106

lbm/hr)

CCWS Pump Motor 
Cooler KAA10/40 AC002 0.0955 0.0302

152.8 2.984

36.54 2.1906

241 2.1906

MHSI Pump Motor Cooler JND10/40 AP001 0.239 0.0265

CCWS Pump Motor 
Cooler KAA20/30 AC002 0.0955 0.0302

152.8 2.984

36.54 2.1906

241 2.1906

MHSI Pump Motor Cooler JND20/30 AP001 0.239 0.0265

LHSI Pump Motor Cooler JNG20/30 AP001 0.1262 0.0141

LHSI Sealing Fluid Cooler JNG20/30 AP001 0.0341 0.0062

29 0.8818
47.8 2.645

Safety Chiller QKA20 AC002 4.123 0.373
RCP Thermal Barrier N/A 1.566 0.0792

Additional Operational 
Users

QNA, QNB, JEB, 
KBA, KLA, KTA, 
QUC, KUA

69.86 4.11

29 0.8818
47.8 2.645

Safety Chiller QKA30 AC002 4.123 0.373
RCP Thermal Barrier N/A 1.566 0.0792

Additional Operational 
Users

QNA, QNB, JEB, 
KBA, QUC, KUA, 
LCQ, KBF, KBG, 
KPC, KPF

86.29 4.29

Severe Accident Heat 
Removal System Heat 
Exchanger

JMQ40 AC001/004 50.5 1.104

Notes:

Thermal Barriers 1-4 can be cooled by 

Dedicated CCWS Train

1. A CCWS train aligned only to the train SIS users has a higher heat removal capacity than a CCWS train that is also 
aligned to the Common header plus the CCWS train SIS users.  Flow that would normally go to the common header is 
used for additional heat removal capacity from the SIS users.

Normal Cooldown when CCW train is also 
connected to the CCW common header (1)

DBA

Comments

Normal Cooldown when CCW train is also 
connected to the CCW common header (1)

DBA

CCWS Main Trains 1 and 4

CCWS Main Trains 2 and 3

LHSI Heat Exchanger JNG10/40 AC001

Normal Cooldown when CCW train is only 
connected to the train SIS users (1)

Common Header 1
Normal Operations

Table 9.2.2-2 - CCWS User Requirements Summary

Flow isolated when LHSI pump is out of 
service for dilution prevention

LHSI Heat Exchanger JNG20/30 AC001

Normal Cooldown when CCW train is only 
connected to the train SIS users (1)

RefuelingFuel Pool Cooling Hx FAK10 AC001

Thermal Barriers 1-4 can be cooled by 

Common Header 2

Fuel Pool Cooling Hx FAK20 AC001 Normal Operations
Refueling
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RAI 406, Q 9.2.2-110 FSAR Insert 'B'

Heat Load 
(106

BTU/hr)

Total
CCWS

Flow (106

lbm/hr) (2)
Total CCWS 

Flow (Gpm) (2)

106.9 5.631 11511

123.3 (1) 5.809 11875

114.96 7.359 15043

92.36 7.537 15407

153.1 3.061 6257

291.9 4.3 8790
291.5 4.285 8759

Notes:

DBA - CCWS Train 1 or 2 aligned to Common 1 Header
DBA - CCWS Train 3 or 4 aligned to Common 2 Header

1. The 123.3 MBTU/hr heat load in this case combined with CCWS and ESWS flow requirements yields 
the greatest required heat transfer area for the CCWS heat exchanger.  All other CCWS heat exchanger 
load and flow requirement cases are enveloped by this scenario.

2.  The total required pump flow in each alignment includes recirculation flow to each CCWS surge tank.
The margins in Table 9.2.2-5 are applied to the highest calculated required flow.  Applying the margin to 
the largest calculated total flow requirement envelopes the required flow for all CCWS pumps in any 
operating mode.

Table 9.2.2-6 - CCWS Heat Load and Flow Summary

CCWS Operational Alignment

Normal Operation - Plant Heat-up CCWS Train 1or 2 aligned 
to Common 1 Header (No Connection to SIS Users)
Normal Operation - Plant Heat-up CCWS Train 3 or 4 
aligned to Common 2 Header (No Connection to SIS Users)
Normal Operation - Plant Cooldown CCWS Train 1or 2 
aligned to Common 1 Header Plus SIS Users
Normal Operation - Plant Cooldown CCWS Train 3 or 4 
aligned to Common 2 Header Plus SIS Users
Normal Operation - Plant Cooldown CCWS Trains aligned to 
SIS users only (No Connection to Common Header)
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Request for Additional Information No. 406(4683, 4664, 4707), Revision 0 

5/14/2010

U. S. EPR Standard Design Certification 
AREVA NP Inc. 

Docket No. 52-020 
SRP Section: 09.02.02 - Reactor Auxiliary Cooling Water Systems 

SRP Section: 09.04.01 - Control Room Area Ventilation System 
SRP Section: 09.05.01 - Fire Protection Program 

Application Section: FSAR Chapter 9 

QUESTIONS for Balance of Plant Branch 1 (AP1000/EPR Projects) (SBPA) 
QUESTIONS for Containment and Ventilation Branch 1 (AP1000/EPR Projects) (SPCV) 

QUESTIONS for Balance of Plant Branch 1 (SBPA) 

09.02.02-109
Follow-up to RAI 334, Question 9.2.2-61 and RAI 174, Question 9.2.2-12  

In RAI 9.2.2-61 the staff identified a group of follow-up items in regard to CCWS design 
information that was found to be missing, inconsistent or inaccurate.  Staff review of the 
applicant’s response to 9.2.2-61 provided in RAI 334, Supplement 1, identified the 
follow-up Questions listed below. 

Part (1): In the response to RAI 9.2.2-61 Part 1, the applicant noted that pipe sizes were 
identified on FSAR Tier 2, P&IDs Figures 9.2.2-1, 2, 3 and 4.  While this response is 
acceptable, the staff noted that some pipe sizes were still missing from Figure 9.2.2-1 
for: (1) normal surge tank makeup demineralized water and (2) emergency surge tank 
makeup water.

Part (3):  In follow-up RAI 9.2.2-61 Part (3) the applicant was asked to provide detail
design for I&C. In response the applicant stated that the CCWS control logic has been 
identified and referenced information provided in Section 9.2.2.6.1 “Control Features and 
Interlocks,” which has been totally revised and reorganized in the FSAR markup provided 
with RAI 334, Supplement 1.

The staff’s review of the markup of Section 9.2.2.6.1 identified the follow-up items listed 
below:

1. Page 9.2-43 of the markup proposes to add a new section entitled “CCWS 
Automatic I&C Safety-Related Functions.”  “Emergency Backup Switchover 
Sequence” addresses the case where “automatic” CCWS train switchover has 
failed this sequence implies that remote manual actions (from the control room) 
are needed to complete the switchover.  The sequence should be revised in the 
FSAR to clearly state automatic actions and manual actions since it is confusing.   
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2. The FSAR should clearly explain the differences between the various types of 
common header switchovers that are described; (1) automatic, (2) emergency 
backup, (3) emergency, (4) normal and (5) semi-automatic.  Similarly, on FSAR 
mark-up page 9.2-47 under “Normal Switchover Sequence” make it clear where 
the description “semi-automatic” applies.   

3. Page 9.2-43 includes a description under “Emergency CCWS Temperature 
Control,” that the bypass control valve closes when at a high temperature 
threshold of MAX 1.  Describe if the valve goes fully closed at MAX1 or is 
stepped closed until MAX1 is cleared.  This statement is confusing based on the 
staff’s review of “CCWS Temperature Controls” on FSAR markup page 9.2-48.  
Also the last sentence states “this temperature control function is required during 
all plant modes of operation, except for SBO, when the CCWS 
(KAA10/20/30/40) is energized.”  Provide clarification of the SBO exception in 
the FSAR. 

4. Page 9.2-44, “Emergency Leak Detection Sequence,” third bullet from top states 
that if surge tank level continues to drop to less than MIN4 then the switchover 
sequence function is unlocked to allow supplying the common users by the 
“associated train”.  Clarify in the FSAR the basis for the restoration of flow to the 
common users, which were isolated at MIN3.   

5. Page 9.2-45, “Thermal Barrier Isolation,” the following clarifications are needed: 

a.  Since both bullets list indications; the heading, “the following actions 
indicate” should be corrected.  

b.  The statement about high radiation not performing an isolation conflicts 
with Section 9.2.2.6.1.5, “Additional Controls Features and Interlocks,” 
(page 9.2-50) which states “only the RCP thermal barrier and CVCS HP 
cooler leaks results in automatic isolation of the failed user”.  This quote is 
described under “detection of increased radiation” bullet and should be 
clarified in the FSAR.  Thermal barrier isolation is based on pressure or 
high flow only.

c.  Operating experiences with thermal barrier cracks indicate that among the 
various parameters utilized for early detection of cracks on the thermal 
barrier housing, the variation in exit temperature from the component 
cooling system water coil was the only one to be considered sufficiently 
representative and reliable.  Describe in your FSAR the utilization of 
the CCWS temperature monitoring for the determination of degraded 
thermal barrier conditions and include any trip functions based on 
temperature rise in CCWS from the thermal barrier.  

6. Page 9.2-46, fourth bullet lists valve AA015 twice and should be corrected in the 
FSAR.

7. Page 9.2-48, “CCWS Temperature Control,” described the CCW Hx bypass 
valve control that during normal operation the CCW Hx bypass valve is stepped 
‘closed’ when the heat exchanger outlet temperature reaches MAX1.  Clarify in 
the FSAR the step increments of the valve (for example 10% increments) and 
what is the end position of the valve (full closed or is this a temperature 
setpoint).
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Also describe in the FSAR if the bypass control valve is “manually positioned” in 
the field or manually positioned by the main control room operator in the control 
room on the control room display.  While in “remote manual” describe in the 
FSAR if the automatic controls still function to control valve position based on 
control signals.  

8. Page 9.2-49, “Dedicated CCWS Circuit Pressurization,” describe in the FSAR the 
means for preventing the nitrogen gas from entering the dedicated train piping 
system.  

Part (4):  In Part 4 of RAI 9.2.2-61 the applicant was asked to provide the detail design 
for valve positions.  The applicant’s response included a list of CCWS valve responses to 
a safety injection. The staff noted the list of CCWS CCSs automatic system realignments 
that result from a safety injection signal (FSAR markup Page 9.2-44) needs to be 
considered for addition to the Tier 1 design description and ITAAC.  This is references in 
SRP 14.3, Appendix C, page 14.3-26, paragraph V.I.

Part 6:  In Part 6 the applicant was asked to simplify the 24 page CCWS functional 
arrangement drawing in Tier 1 (Figure 2.7.1-1). Accordingly the applicant provided a 
simplified version (11 pages) of Figure 2.7.1-1. The staff found the revised drawings 
were acceptable but noted that pipe transitions between ASME Class 2 and Class 3 
need to be added as appropriate for the CCWS containment penetrations.  This is based 
on SRP 14.3, Appendix C, page 14.3-35, “Figure Check List”.  The applicant needs to 
correct the Tier 1 FSAR markup accordingly. 

Part 7b:  In Part 7(b) of RAI 9.2.2-12 the staff asked the applicant if the non-safety load 
hydraulic isolation valves operated in the same manner as the common header 
switchover valves described in FSAR Tier 2 Section 9.2.2.2.  In response the applicant 
explained that the difference between the switchover valves and non-safety load 
isolation valves was in the actuation of the pilot valves.  The switchover valve pilots are 
energized to open and bleed off the hydraulic fluid while the non-safety load isolation 
valve pilots are de-energized to open.  The applicant also provided a markup of FSAR 
Tier 2 Section 9.2.2.2 consistent with this explanation.  In follow-up RAI 9.2.2-61 Part 7b 
the staff asked the applicant to explain the reason for the difference.  However, in 
response the applicant stated that details of the pilot valve operation are part of vendor 
supplied information and that the vendor will be provided with details of system operation 
along with I&C logic requirements for all hydraulic valves.  The vendor is required to 
develop an appropriate pilot operating system.  The applicant also provided a markup to 
remove the description previously added to FSAR Tier 2 Section 9.2.2.2 and stated that 
information would be added when available from the vendor.   

Since the details of the pilot valve will be added to the FSAR at a later date all inaccurate 
information presently in the FSAR related to these pilot valves should be removed (FSAR 
markup page 9.2-27 to 28 presently describes pilot valve operation).  Once this new 
information is available, Tier 1 ITAACs should be considered for proper valve performance 
and the pilot valves should be added to the Tier 2 failure mode and effects analyses table 
related to single failure.  The staff will consider this an open item until this information is 
added to the FSAR and has been evaluated by the staff.   
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Response to Question 09.02.02-109: 

Part (1): Normal surge tank makeup from Demineralized Water is through a 2” line.  Refer to the 
Response to RAI 406, 9.2.2-112 for the discussion related to the removal of the emergency post-
seismic makeup line. 

Part (3): 

1. The “Emergency Backup Switchover Sequence” is an Automatic Safety-Related Function as 
defined by 9.2.2.6.1.1 “CCWS Automatic I&C Safety-Related Functions”.  There are no manual 
operator actions from the MCR associated with this function. 

The statement in FSAR Section 9.2.2.6.1 on page 9.2-43 “Train backup switchover is performed 
if common 1.b (2.b) header is not isolated coincident with” means if a train is aligned to the 
common 1.b (2.b) header for common user cooling (common 1.b (2.b) switchover valves open) 
and any of the three indications listed are realized an automatic switchover is performed to 
provide cooling to the common header from the opposite train associated with the common 
header.

2. The following common header switchover sequences are defined for the CCWS: 

 Normal Switchover 

During normal plant and system operation, switchover of the common headers is 
periodically done by the plant operators to verify the Operability of the CCWS trains 
(system surveillances) and to equalize the run time of each CCWS pump.  The normal 
switchover is a remote manual actuation from the MCR. 

 Automatic Backup Switchover 

The Automatic Backup Switchover Sequence functions to limit the loss of flow to 
Common 1.b (2.b) users in case of failure of a CCWS train supplying the Common 1.b 
(2.b) or Common 1.a and 1.b (2.a and 2.b) headers.  This function confirms the supply of 
safety related loads (e.g. RCP Thermal Barrier) connected to the Common 1.b (2.b) 
header.  This switchover function is an automatic function. 

 Semi-Automatic Switchover 

This is a sub-function of the Automatic Backup Switchover Sequence.  During the 
Automatic Backup Switchover Sequence, the common header isolation valves for the “a” 
and “b” portions of the common header are automatically closed for the off-going CCWS 
train.  The thermal inertia of the Spent Fuel Pool offers time to allow manual actuation.  
To re-establish cooling to the Fuel Pool Cooling System, the opening of the a header 
switchover valves is manually done from the MCR.

3. The CCWS heat exchanger bypass valve steps closed in 10% increments until MAX1 is cleared 
in “Normal” and “Emergency” CCWS temperature control. 

CCWS is not credited in SBO mitigation and is not backed by the SBO diesels; therefore the 
temperature control function is not required in SBO. 
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4. Associated train in this discussion relates to the opposite train that is capable of supplying the 
common header.  Once MIN4 is reached, it is determined that the leak is in the main train 
portion of the system.  Cooling of the common header from the other train can be restored. 

5. a. FSAR page 9.2-45 will be revised to state: “A fault of an RCP Thermal Barrier is recognized 
by the following indications” 

b. Increased radiation in the CCWS does not actuate automatic isolation of the RCP thermal 
barriers.  FSAR Section 9.2.2, page 9.2-45 states that RCP thermal barrier automatic isolation is 
based on high flow or high pressure indication.  FSAR section 9.2.2.6.1.5 “Additional Control 
Features and Interlocks”, fourth bullet states that increasing radiation in the CCWS from the 
CVCS HP Coolers indicates leakage and triggers automatic isolation of the affected CVCS HP 
Cooler.  The last sentence of the fourth bullet only states RCP thermal barrier and CVCS HP 
cooler leaks result in automatic isolation of the failed users.  This sentence will be deleted from 
Section 9.2.2.6.1.5 for clarity.   

c. The return temperature from each RCP thermal barrier is continuously monitored in the MCR 
by temperature elements in the CCWS piping at the outlet of each thermal barrier.  There are no 
automatic trip functions associated with high temperature readings on the outlet of the RCP 
thermal barriers.  A high outlet temperature on a RCP thermal barrier will initiate an alarm in the 
MCR.

6. The correct valves for the fourth bullet are KAB50 AA001/004/006, KAB80 AA015/016/019. 

7. The CCWS HX bypass valve is stepped closed in approximate 10% increments.  The valve is 
stepped closed until MAX1 is cleared. 

The CCWS Hx bypass valve will be manually positioned by the operator in the main control 
room.  The non-safety automatic controls will not be enabled while the valve is in the remote 
manual mode.  Remote manual control can only occur if there is no automatic class-1E function 
operating on the valve.  The automatic class 1E functions will override all other manual or 
automatic non-safety control functions. 

8. The Dedicated CCWS tank is a diaphragm tank with a nitrogen fill connection for the nitrogen 
side of the diaphragm.  A relief valve protects the expansion tank.  A humidity sensor is installed 
in the nitrogen region of the diaphragm expansion tank.  The DCS issues an alarm indicating a 
leaking diaphragm if humidity exceeds a pre-determined limit. 

Part (4): A review of the CCWS confirmed the system response to a Safety Injection Signal.  The 
system response will be added to FSAR Section 2.7.1 and Table 2.7.1-3. 

Part (6): Pipe transitions between ASME Class 2 and Class 3 for the CCWS have been confirmed. 

Part (7b): Refer to the Response to RAI 397, Question 9.2.2-107 for FSAR Tier 1 and Tier 2 markups 
related to hydraulic valve operation and pilot valve Class 1E redundant power supply. 

FSAR Impact: 

U.S. EPR FSAR, Tier 2, Figure 9.2.2-1, Tier 2 Section 9.2.2, Tier 1 Section 2.7.1, Tier 1 Table 2.7.1-3 
and Tier 1 Figure 2.7.1-1 will be revised as described in the response and indicated on the enclosed 
markup.
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FSAR Section 9.2.2.3.1 Insert for RAI 406; 9.2.2-109 

The following common header switchover sequences are defined for the CCWS:

 Normal Switchover 

During normal plant and system operation, switchover of the common 
headers is periodically done by the plant operators to verify the 
Operability of the CCWS trains (system surveillances) and to equalize the 
run time of each CCWS pump.  The normal switchover is a remote 
manual actuation from the MCR. 

 Automatic Backup Switchover 

The Automatic Backup Switchover Sequence functions to limit the loss of 
flow to Common 1.b (2.b) users in case of failure of a CCWS train 
supplying the Common 1.b (2.b) or Common 1.a and 1.b (2.a and 2.b) 
headers.  This function confirms the supply of safety related loads (e.g. 
RCP Thermal Barrier) connected to the Common 1.b (2.b) header.  This 
switchover function is an automatic function. 
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FSAR Section 9.2.2.6.1.3 Insert for RAI 406; 9.2.2-109 

The non-safety automatic controls will not be enabled while the valve is in the 
remote manual mode.  Remote manual control can only occur if there is no 
automatic class-1E function operating on the valve.  The automatic class 1E 
functions will override all other manual or automatic non-safety control functions.

DR
AF
T





1
2

1
2

1
1
2

2

2
III
;C
la
ss
2

I



1
1

1
1

2
2

2
2

2
III
;C
la
ss
2

I







FSAR Section 2.7.1 Insert A for RAI 406; 9.2.2-109 Part (4) 

4.12 Upon receipt of a Safety Injection Signal, the four CCWS trains are 
started, supplying all SIS pump coolers and the four LHSI heat 
exchangers.  The Non-Safety related users outside of the reactor building 
are also isolated.  The following CCWS actuations are automatically 
initiated:

 Start CCWS pumps (KAA10/20/30/40 AP001), if not previously running 
 Open LHSI HX isolation valves (KAA12/22/32/43 AA005) 
 Open LHSI pump seal cooler isolation valves (KAA22/32 AA013) 
 Close isolation valves for Non-Safety related users outside of reactor building 

(KAB50 AA001/004/0006 and KAB80 AA015/016/019) 

FSAR Table 2.7.1-3 Insert B for RAI 406; 9.2.2-109 Part (4) 

Commitment Wording Inspections, Tests, 
Analysis 

Acceptance Criteria 

Upon receipt of a Safety 
Injection Signal the 
following CCWS 
actuations are 
automatically initiated: 

 Start CCWS pumps 
(KAA10/20/30/40 
AP001), if not 
previously running 

 Open LHSI HX 
isolation valves 
(KAA12/22/32/43 
AA005)

 Open LHSI pump 
seal cooler isolation 
valves (KAA22/32 
AA013)

 Close isolation 
valves for Non-
Safety related users 
outside of reactor 
building (KAB50 
AA001/004/0006
and KAB80 
AA015/016/019)

A test will be performed 
using test signals.  

The following components 
respond as specified below 
when activated by a Safety 
Injection test signal: 

 CCWS pumps 
(KAA10/20/30/40 
AP001) start (if not 
previously running) 

 LHSI HX isolation 
valves 
(KAA12/22/32/43 
AA005) open 

 LHSI pump seal 
cooler isolation 
valves (KAA22/32 
AA013) open 

 Isolation valves for 
Non-Safety related 
users outside of 
reactor building 
(KAB50
AA001/004/0006
and KAB80 
AA015/016/019)
close
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