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ArevaEPRDCPEm Resource

From: BRYAN Martin (EXTERNAL AREVA) [Martin.Bryan.ext@areva.com]
Sent: Tuesday, July 27, 2010 8:41 AM
To: Tesfaye, Getachew
Cc: Hearn, Peter; ROMINE Judy (AREVA); RYAN Tom (AREVA); KOWALSKI David (AREVA); 

COLEMAN Sue (AREVA); PATTON Jeff (AREVA); RANSOM James (AREVA); GARDNER 
George Darrell (AREVA)

Subject: FW: DRAFT RESPONSES FOR FSAR Chapter 9 Weekly NRC Telecon
Attachments: Blank Bkgrd.gif; RESPONSE RAI 417 Q.09.02.02-121-draft.pdf; RESPONSE RAI 406 

Q.09.02.02-110-draft.pdf

Importance: High

Getachew, 
  
Additional draft responses to discuss today if the staff is able to support. 
  
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: Tuesday, July 27, 2010 6:49 AM 
To: BRYAN Martin (EXT) 
Cc: BALLARD Robert W (AREVA NP INC); CONNELL Kevin J (AREVA NP INC); BROUGHTON JR Ronnie T (AREVA NP 
INC); HUDDLESTON Stephen C (AREVA NP INC); GARDNER George Darrell (AREVA NP INC); MCINTYRE Brian 
(AREVA NP INC); SLOAN Sandra M (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 406 and 417 questions.  If the NRC reviewers have enough time to review these 
responses, they can be discussed at today's (7/27/10) FSAR Chapter 9 Weekly 
Telecon/GoToMeeting with the NRC, or can be scheduled for a future telecon.  Both 
responses have been revised to reflect NRC review comments received by AREVA on 
7/26/10. 

Attached are the following DRAFT responses: 

• Response to RAI 406 - Question 09.02.02-110.  
• Response to RAI 417 - Question 09.02.02-121. 
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Note that these DRAFT responses have not been through the final 
Licensing review/approval process; nor do they 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. 417(4741), Revision 0 

6/8/2010

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

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

Application Section: 9.2.2 

QUESTIONS for Balance of Plant Branch 1 (AP1000/EPR Projects) (SBPA) 

09.02.02-121
Follow-up to RAI 334, Question 9.2.2-76 and RAI 174, Question 9.2.2-31: 

Part (i)2 and Part i(3)-  In Parts (i)2 and (i)3 of follow-up RAI 9.2.2-76 the staff asked the 
applicant to resolve discrepancies with the alternate power source for ESWS and CCWS 
Dedicated Train Components identified in U.S. EPR FSAR Tier 1 Tables 2.7.1-2 (CCWS) 
and 2.7.11-2 (ESWS).  In Part (i)2 the staff noted that the FSAR markup provided by the 
applicant in the response to RAI 174, Supplement 3 of Table 2.7.1-2 identified normal 
power for the Dedicated Train was provided by Class 1E Division 4 with alternate power 
from Division 3 for some components but not for others.  In Part (i)3 the staff asked the 
applicant to resolve differences in the power source identified in dedicated train 
components between CCWS Tier 1 Table 2.7.1-2 (markup for RAI 174, Supplement 3) 
and ESWS Tier 1 Table 2.7.11-2 (From FSAR Rev. 1).  For some Dedicated Train 
components ESWS Table 2.7.11-2 identified Division 4 normal power with alternate power 
from the SBO EDG while the markup of CCWS Table 2.7.1-2 identified alternate power 
from division 3.   

The response provided by the applicant in RAI 334, Supplement 1 included markups of 
Tier 1 Tables 2.7.1-2 and Table 2.7.11-2 as well as Tier 2 Sections 9.2.1 (ESWS) and 
9.2.2 (CCWS).  The staff’s review of the applicant’s response and markup of Tier 1 
Tables 3.7.1-2 and 2.7.11-2 found them acceptable since only normal power was 
identified from Class 1E Division 4 and the conflicting alternate power sources were 
deleted.  However, the staff review of the markups provided for FSAR Tier 2 Sections 
9.2.1 and 9.2.2 noted a difference in the description of the power source for the 
Dedicated ESWS Train when compared to the markup for CCWS.  The staff believes the 
FSAR description for the power source for the Dedicated ESWS and CCWS trains 
should be consistent. Accordingly, the applicant is requested to revise the markup 
provided for FSAR Tier 2, Section 9.2.1 and 9.2.2 to provide consistency.  The subject 
descriptions from the markup are provided below followed by a list of items that require 
clarification. 

From the markup of ESWS Tier 2 Section 9.2.1, Page 9.2-3 

The dedicated ESWS pump is powered by Class 1E electrical buses and is capable 
of being supplied by an EDG or a station blackout diesel generators (SBODG).

From the markup of CCWS Tier 2 Section 9.2.2, Page 9.2-20
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The dedicated CCWS train … is normally fed from offsite power and is capable of 
being supplied by the onsite electrical power supplies that are backed by an EDG or 
SBO diesel generator. 

The applicant should provide clarifications as shown below:  

1. The FSAR description should state that the identified power sources are applicable 
to the entire dedicated train (pump, valves, components etc.) not just the pump 
as stated in the ESWS markup. 

2. The FSAR description should be corrected since Tier 1 Table 2.7.1-2 and Table 
2.7.11-2 which identified normal power for the dedicated train is from Class 1E 
Division 4, conflicts with the CCWS markup of Section 9.2.2 states that the 
normal source is off-site power.  

3. The FSAR description should state the dedicated trains are also capable of being 
powered by the Division 4 EDG or the SBO DG.  

Part (i)5- In Part (i)5 the applicant was asked to describe the basis for CCWS equipment
that is provided with alternate power supplies in Tier 2, Section 9.2.2  In RAI 334 
Supplement 1 the applicant responded by including new Table 9.2.2-4 “Power Supplies for
CCWS Valves” in the markup of U.S. EPR FSAR Tier 2 Section 9.2.2 which is consistent 
with Tier 1.  The Table identifies CCWS motor operated valves that are provided with 
normal and alternate Class 1E power supplies.  The staff noted that Tier 2 Section 
8.3.1.1.1, “Emergency Power Supply System,” describes the alternate feed alignments 
which addressed the basis for alternate power in the EPR design for added power 
flexibility.  However, the staff noted that the markup of Tier 1 Table 2.7.1-2 should identify 
a Class 1E power source for hydraulic fluid pumps that are associated with each hydraulic 
valve and associated pilot valves.  This information should be added to the FSAR. 

Part (m)- In Part (m) the staff requested that the applicant define the ESWS/CCWS design 
heat load in Tier 1 and cited examples of comparable FSAR Tier 1 Sections where this 
information was provided.  In RAI 334 Supplement 1 the applicant responded by referring 
to the response to RAI  9.2.2-77 for revised CCWS ITAAC.  However, the staff’s review of 
the response to RAI 9.2.2-77 found no information was provided in regard to the addition 
of ITAAC for ESWS/ CCWS Hx heat load.  The applicant should provide this information in 
Tier 1.
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Response to Question 09.02.02-121:

Part (i)2 and (i)3: 

1. A review of the CCWS and ESWS confirmed the identified power sources are applicable to the 
entire dedicated train for each system.  U.S. EPR FSAR Section 9.2.1 will be revised to include 
this information. 

2. A review of the CCWS and ESWS confirmed normal power for the dedicated train of each 
system is from Class 1E Division 4.  U.S. EPR FSAR Section 9.2.2 will be revised to include this 
information.

3. Refer to the Response to 1 and 2 above for the Tier 2 Sections 9.2.1 and 9.2.2 addition of the 
description related to alternate power from an EDG or SBODG.  Refer to the Response to RAI 
345 Question 9.2.1-26 for the addition of this information in Tier 1 Section 2.7.11.  U.S. EPR 
FSAR Tier 1 Table 2.7.1-3 will be revised to include this information. 

Part (i)5: 

A review of the CCWS confirmed the Class 1E power source for hydraulic fluid pumps that are 
associated with each hydraulic valve.  U.S. EPR FSAR Tier 1, Table 2.7.1-2 will be revised to add 
hydraulic fluid pumps to the current discussion related to pilot valves for the hydraulically operated 
valves. 

Part (m): 

A review of the CCWS confirmed the DBA heat load for the CCWS heat exchanger of 291.8E+06 
BTU/hr.  Refer to the Response to RAI 406 Question 9.2.2-110 for details related to the CCWS heat 
exchanger design data.  U.S. EPR FSAR Tier 1 Table 2.7.1-3 will be revised to include this information. 

FSAR Impact:

U.S. EPR FSAR Tier 1, Section 2.7.1 and Tier 2 Sections 9.2.1 and 9.2.2 will be revised as described 
in the response and indicated on the enclosed markup. DR
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Response to  

Request for Additional Information No. 406(4683, 4664, 4707), Revision 0 

6/16/2010

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)FT
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AREVA NP Inc. 

Response to Request for Additional Information No. 406 
U.S. EPR Design Certification Application Page 2 of 7 

Question 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 greater than the heat load 
for a full core offload (33.78 MBTU/Hr), see Table 9.2.2-2.  The applicant should 
consider an explanatory note to the FSAR table for clarification of these heat loads. 

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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AREVA NP Inc. 

Response to Request for Additional Information No. 406 
U.S. EPR Design Certification Application Page 3 of 7 

Response to Question 09.02.02-110: 

a. A review of the CCWS confirmed the system heat load and user flow requirements 
for normal and accident conditions.  The following table summarizes the heat load 
and flow requirements used for determining the heat exchanger design case.  Note 
that the CCWS user flow listed in this table is the total flow that exits the CCWS heat 
exchanger and is distributed to the users.  This is not the total pump discharge flow. 

Due to variations in heat load, required flow and “U” for each CCWS operational 
alignment, the combined “UA” value is used to determine the design case for each 
CCWS heat exchanger.  The design parameters for these operational cases will be 
provided to the heat exchanger vendor. The vendor will factor these system 
parameters into the design of the heat exchanger with the design constraint that the 
heat exchanger must meet the highest required combined “UA” of all cases.  The 
vendor will determine the best combination of “U” and “A” to meet these 
requirements.  By meeting this requirement for the highest required combined “UA”, 
the heat exchanger design will have margin for all other operational alignments.  The 
DBA cases assume an ESW inlet temperature of 95°F with a CCWS outlet 
temperature of 110°F.  The value of 110°F is used to account for instrument 
uncertainty in the maximum allowed CCWS outlet temperature of 113°F.  The RCS 
cooldown cases assume an ESW inlet temperature of 90°F with a CCWS outlet 
temperature of 99.2°F.  The RCS heatup cases assume an ESW inlet temperature of 
92°F with a CCWS outlet temperature of 99.2°F.  The value of 99.2°F is used to 
account for instrument uncertainty in the maximum allowed CCWS outlet 
temperature of 100.4°F for normal operations cases.  No correction factor is 
assumed in the LMTD calculations. 

CCWS Operational Alignment 
Reqd Heat 

Transfer (106

BTU/hr) 

CCWS User 
Flow (106

lbm/hr)

ESWS
Flow (106

lbm/hr)
LMTD
(°F) 

UA (106

BTU/hr-
°F)

RCS Cooldown; CCWS Train 
Not Connected to a Common 
Header 

153.1 3.061 7.54 20.60 7.43

RCS Cooldown; CCWS Train 1 
or 2 Connected to Common 1 
Plus Train Specific SIS Users 

118.4 7.071 7.54 9.71 12.19

RCS Cooldown; CCWS Train 3 
or 4 Connected to Common 2 
Plus Train Specific SIS Users 

124.9 7.055 7.54 9.76 12.79

RCS Heatup; CCWS Train 1 or 2 
Connected to Common 1 106.8 5.624 7.54 9.41 11.35

RCS Heatup; CCWS Train 3 or 4 
Connected to Common 2 123.4 5.802 7.54 9.44 13.07

DBA - CCWS Train 1 or 2 
aligned to Common 1 Header 291.8 4.299 7.54 27.01 10.80

DBA - CCWS Train 3 or 4 
aligned to Common 2 Header 291.4 4.278 7.54 27.12 10.74
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AREVA NP Inc. 

Response to Request for Additional Information No. 406 
U.S. EPR Design Certification Application Page 4 of 7 

The highest required combined “UA” of 13.07E+06 BTU/hr-°F results from RCS 
Heatup; CCWS Train 3 or 4 Connected to Common 2.  This case yields the highest 
required combined “UA” due to low temperature deltas in the system during this 
operational alignment.  The LMTD for this case is calculated with an ESWS inlet 
temperature of 92°F and a CCWS outlet temperature of 100.4°F for normal 
operations.  An example area calculation for this case assuming a U of 360 
BTU/hr*ft2*°F yields a required area of 36,311 ft2.  Considering a 10% margin for 
tube plugging, the heat exchanger design area for this example case becomes 
39,942 ft2. The design of the CCWS heat exchanger will contain an additional 10% 
margin for the DBA case above the 10% added for tube plugging. 

Calculation of UA values fro different modes of heat exchanger operation provides a 
reasonable initial basis for comparison prior to selection of a final heat exchanger 
design.  However, the physical parameter of heat transfer area required for each 
case would provide a much more accurate basis for comparison.  The required area 
cannot be reliably determined without detailed heat exchanger design information 
necessary to support calculation of the overall heat transfer coefficient (U), which will 
vary for each case.  Operating modes for the CCWS with the highest UA value also 
have significantly higher CCW flow rates.  Higher flow rates will increase U and 
actually require lower heat transfer area thus changing design margin comparisons 
based solely on UA values.  Since this information will not be known until final 
procurement, the DBA case will require a minimum additional margin of 10 percent 
above the specified 10 percent tube plugging allowance.  This will provide assurance 
that adequate safety margin in provided for the DBA case irrespective of the final 
CCWS heat exchanger design. 

A review of the CCWS confirmed the highest required pump discharge flow results 
from any of the trains connected to either of the common headers during normal 
operation.  This normal operation alignment has all CCWS users connected 
simultaneously (including SIS users).  The following table summarizes the pump 
discharge flow requirements used for determining the pump design flow rate.  Note 
that the CCWS pump discharge flow listed in this table is the total flow through the 
pump.  This flow includes flow through the 4 inch surge tank recirculation line that 
does not go through the CCWS heat exchanger.  In addition to the recirculation flow, 
the normal operations flow requirement for the CVCS HP coolers is greater than the 
CVCS HP cooler required flow in the cooldown alignment.  These factors result in a 
higher required total pump discharge flow as compared to the user required CCWS 
flow through the heat exchanger for heatup and cooldown cases. 

The expected CCWS pump suction temperatures for the various operational 
alignments are enveloped by a temperature of 190°F.  The 190°F temperature is 
conservatively based on CCWS heat exchanger DBA inlet temperature (181°F) plus 
margin.  Using water at 190°F this converts to a required flow of 15570 gpm.  
Applying the pump margin of 15.33% from the Response to RAI 334, Question 9.2.2-
63 to the highest required pump discharge flow of 15570 gpm results in a design 
pump flow of 17957 gpm. 
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AREVA NP Inc. 

Response to Request for Additional Information No. 406 
U.S. EPR Design Certification Application Page 5 of 7 

CCWS Operational Alignment CCWS Pump Discharge 
Flow (106 lbm/hr) 

CCWS Pump 
Discharge Flow (gpm)

Normal Operation; CCWS Train 1 or 2 Connected 
to Common 1 Plus Train Specific SIS Users 7.359 15203 

Normal Operation; CCWS Train 3 or 4 Connected 
to Common 2 Plus Train Specific SIS Users 7.537 15570 

DBA - CCWS Train 1 or 2 aligned to Common 1 
Header 4.407 9104

DBA - CCWS Train 3 or 4 aligned to Common 2 
Header 4.386 9061

A pump design flow rate of 17957 gpm provides margin for operational alignments 
where the total user required flow is less than 15570 gpm.  The following table 
summarizes the margin in the CCWS pump flow for normal operations and DBA 
cases.

CCWS Operational Alignment 
CCWS Pump 

Discharge Flow 
(gpm)

Pump Design 
Flow (gpm) 

Margin in 
Pump Flow 

(%) 
Normal Operation; CCWS Train 1 or 2 
Connected to Common 1 Plus Train Specific 
SIS Users 

15203 18

Normal Operation; CCWS Train 3 or 4 
Connected to Common 2 Plus Train Specific 
SIS Users 

15570 15

DBA - CCWS Train 1 or 2 aligned to 
Common 1 Header 9104 97

DBA - CCWS Train 3 or 4 aligned to 
Common 2 Header 9061

15957 

98

The surge tank recirculation line flow has no effect on the heat transfer margins of 
the CCWS heat exchangers.  The surge tank recirculation flow is included in the 
pump flow design case.  The surge tank recirculation flow does not go through the 
CCWS heat exchanger to be distributed to CCWS users, therefore that flow is not 
used in the heat exchanger design case and margin calculations.  For the heat 
exchanger design case and margin calculations, only the CCWS user flows are 
considered. 

U.S. EPR FSAR, Tier 2, Tables 9.2.2-1 and 9.2.2-2 will be revised to update the 
CCWS flow requirements.  Tier 2 Tables 9.2.2-6 and 9.2.2-7 will be added to 
summarize CCWS heat load and flow requirements for various operational 
alignments.  U.S. EPR FSAR Tier 2, Section 9.2.2 will be revised to include the heat 
transfer and pump discharge flow margins for the DBA case. 

b. A review of the CCWS confirmed the CCWS LHSI heat exchanger DBA heat load of 
241 MBTU/hr.  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 
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9.2.2-2.  U.S EPR FSAR Tier 2, Table 9.2.2-1 and 9.2.5-1 will be revised to update 
the CCWS DBA heat load that is applied to the Ultimate Heat Sink. 

A review of the CCWS design confirmed the CCWS heat exchanger DBA heat load 
on the Ultimate Heat Sink (UHS) of 291.8 MBTU/hr.  This heat load is equal to the 
LHSI heat exchanger DBA heat load of 241 MBTU/hr from Table 9.2.2-2 plus the 
additional loads from the CCWS common header users aligned during a DBA.  The 
value of 291.8 MBTU/hr in Tables 9.2.2-1 and 9.2.5-1 is the total DBA heat load that 
the CCWS is required to reject 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.  The following table summarizes the CCWS user loads for the DBA 
condition (the limiting DBA case results from Train 1 or 2 aligned to Common 1). 

Reqd HT 

Designation of equipment per
comp per train 

Name KKS

# of 
comp/train 106

BTU/hr 
106

BTU/hr 

CCWS pump MAC KAA10/20
AC002 1 0.0955 0.0955 

LHSI hx JNG10/20 
AC001 1 241.0 241.0 

LHSI pump MAC JNG10/20 AP001 1 0.1262 0.1262
LHSI seal fluid cooler  JNG10/20 AP001 1 0.0341 0.0341
MHSI pump MAC JND10/20 AP001 1 0.0239 0.0239
Charging pump motor air 
cooler KBA31 AP001 1 0.1706 0.1706

Charging pump oil cooler KBA31 AP001 1 0.1706 0.1706
Charging pump seal 
water cooler  KBA31 AP001 1 0.1706 0.1706

CVCS HP cooler KBA11 AC001 1 6.9 6.9
RCP lower bearing oil 
cooler JEB10/20 AC001 2 0.0819 0.1638

RCP motor air cooler JEB10/20
AC002/003 4 1.075 4.3

RCP thermal barrier N/A 4 0.3915 1.566
RCP upper bearing oil 
cooler JEB10/20 AC004 2 1.305 2.61

Nuke Sample Coolers KUA20/30
AC001 2 0.3958 0.7916 

QKA Chiller QKA20 AC001 1 4.123 4.123
SFP heat exchanger FAK20 AC001 1 29.00 29.00

SG Sample Coolers QUC11/12 
AC001 2 0.2593 0.5186

Sum  291.8

U.S EPR FSAR Tier 2, Table 9.2.5-1 will be revised to update the CCWS heat 
exchanger DBA heat load. 
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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 
exchanger heat load on the Dedicated CCWS train.  The Dedicated CCWS heat 
exchanger design parameter of 51.2 MBTU/hr includes the additional SAHRS pump 
cooler loads that are directly cooled by the Dedicated CCWS. 

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 9.2.2.2.1 will be revised as described in the response and 
indicated on the enclosed markup. 

U.S. EPR FSAR, Tier 2 Tables 9.2.2-6 and 9.2.2-7 will be added as described in the response 
and indicated on the enclosed markup. AF

T2.5-1 will be revised as 2.5-1 will be revised

be revised as describeised as

DR
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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 190°F.  The 190°F temperature is conservatively 
based on CCWS heat exchanger DBA inlet temperature (181°F) plus margin. 
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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 0.0239 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 0.0239 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
67.62 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

TTTormal Cooldownormal Co
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39 0.02650.0265

0.12620.126 0.01410.0

11 0.0341341 0.000.0
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Heat Load 
(106

BTU/hr)

106.8

123.4 (1)

118.4

124.9

153.1

291.8
291.4

Notes:

Table 9.2.2-6 - CCWS Heat Load Summary

CCWS Operational Alignment

RCS Heat-up CCWS Train 1or 2 Connected to Common 1

RCS Heat-up CCWS Train 3 or 4 Connected to Common 2
RCS Cooldown CCWS Train 1 or 2 Connected to Common 1 
Plus Train Specific SIS Users
RCS Cooldown CCWS Train 3 or 4 Connected to Common 2 
Plus Train Specific SIS Users
RCS Cooldown CCWS Trains Not Connected to a Common 
Header
DBA - CCWS Train 1 or 2 aligned to Common 1 Header
DBA - CCWS Train 3 or 4 aligned to Common 2 Header

1. Current analysis assuming a representative constant heat transfer 
coefficient indicates that 123.4 MBTU/hr combined with CCWS and 
ESWS flow rates will require the greatest heat transfer area for the 
CCWS heat exchanger.  For final procurement a 10% margin for tube 
plugging will be required.  The DBA case will require a minimum 
additional margin of 10% above the specified 10% tube plugging 
allowance.
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RAI 406, Q 9.2.2-110 FSAR Insert 'C'

CCWS Pump 
Discharge Flow 
(106 lbm/hr) (1)

CCWS Pump 
Discharge Flow 

(gpm) (1)

7.359 15203

7.537 15570

4.407 9104

4.386 9061

Notes:

1.  The total required pump flow in each alignment includes recirculation flow to each CCWS surge 
tank.  The margins discussed in Section 9.2.2 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 9.2.2-7 - CCWS Pump Flow Summary

CCWS Operational Alignment

Normal Operation; CCWS Train 1 or 2 Connected to 
Common 1 Plus Train Specific SIS Users
Normal Operation; CCWS Train 3 or 4 Connected to 
Common 2 Plus Train Specific SIS Users

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

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

FTT
culation flow to each Cculation flow to

he highest calculated requhe highest calculated
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