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ArevaEPRDCPEm Resource

From: BRYAN Martin (EXTERNAL AREVA) [Martin.Bryan.ext@areva.com]
Sent: Tuesday, December 21, 2010 11:19 AM
To: Tesfaye, Getachew
Cc: DELANO Karen (AREVA); ROMINE Judy (AREVA); BENNETT Kathy (AREVA); GUCWA Len 

(EXTERNAL AREVA); Carneal, Jason
Subject: Response to U.S. EPR Design Certification Application RAI No. 429, FSAR Ch. 6, 

Supplement 1
Attachments: RAI 429 Supplement 1 Response US EPR DC.pdf

Getachew, 
  
AREVA NP Inc. (AREVA NP) provided a response to 1 of the 3 questions in RAI 429 on November 11, 2010.  
The attached file, “RAI 429 Supplement 1 Response US EPR DC.pdf,” provides a revised response to 
Question 06.02.02-68.  Appended to this file are affected pages of the U.S. EPR Final Safety Analysis Report 
in redline-strikeout format which support the response to RAI 429 Question 06.02.02-68. 
   
The following table indicates the respective pages in the response document, “RAI 429 Supplement 1 
Response US EPR DC.pdf,” that contain AREVA NP’s response to the subject question.   
 
Question # Start Page End Page 
RAI 429 — 06.02.02-68 2 3 
 
To provide an opportunity to interact with the NRC staff, a revised response schedule is provided for Question 
06.02.02-67 as indicated below.  The schedule for Question 06.03-16 remains unchanged. 
  
Question # Response Date 
RAI 429 — 06.02.02-67 March 31, 2011 
RAI 429 — 06.03-16 March 31, 2011 
 
 
Sincerely, 
 
  
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: BRYAN Martin (External RS/NB)  
Sent: Thursday, November 11, 2010 6:10 PM 
To: 'Tesfaye, Getachew' 
Cc: DELANO Karen (RS/NB); ROMINE Judy (RS/NB); BENNETT Kathy (RS/NB); GUCWA Len (External RS/NB); Carneal, 
Jason 
Subject: Response to U.S. EPR Design Certification Application RAI No. 429, FSAR Ch. 6 

Getachew, 
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Attached please find AREVA NP Inc.’s response to the subject request for additional information (RAI).  The 
attached file, “RAI 429 Response US EPR DC.pdf” provides a technically correct and complete response to 1 
of the 3 questions.  Appended to this file are affected pages of the U.S. EPR Final Safety Analysis Report in 
redline-strikeout format which support the response to RAI 429 Question 06.02.02-68.  
  
The following table indicates the respective pages in the response document, “RAI 429 Response US EPR 
DC.pdf,” that contains AREVA NP’s response to the subject questions. 
 
Question # Start Page End Page 
RAI 429 — 06.02.02-67 2 2 
RAI 429 — 06.02.02-68 3 3 
RAI 429 — 06.03-16 4 4 
 
A complete answer is not provided for 2 of the 3 questions.  The schedule for a technically correct and 
complete response to these questions is provided below. 
 
Question # Response Date
RAI 429 — 06.02.02-67 January 6, 2011 
RAI 429 — 06.03-16 March 31, 2011 
 
Sincerely, 
 
  
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: Tesfaye, Getachew [mailto:Getachew.Tesfaye@nrc.gov]  
Sent: Friday, October 15, 2010 2:50 PM 
To: ZZ-DL-A-USEPR-DL 
Cc: Ashley, Clinton; Jackson, Christopher; McKirgan, John; Budzynski, John; Lu, Shanlai; Thomas, George; Donoghue, 
Joseph; Carneal, Jason; Colaccino, Joseph; ArevaEPRDCPEm Resource 
Subject: U.S. EPR Design Certification Application RAI No. 429 (4821, 4914), FSAR Ch. 6 

Attached please find the subject requests for additional information (RAI).  A draft of the RAI was provided to 
you on July 21, 2010, and on October 15, 2010, you informed us that the RAI is clear and no further 
clarification is needed.  As a result, no change is made to the draft RAI.  The schedule we have established for 
review of your application assumes technically correct and complete responses within 30 days of receipt of 
RAIs.  For any RAIs that cannot be answered within 30 days, it is expected that a date for receipt of this 
information will be provided to the staff within the 30 day period so that the staff can assess how this 
information will impact the published schedule. 

 
Thanks, 
Getachew Tesfaye 
Sr. Project Manager 
NRO/DNRL/NARP 
(301) 415-3361 
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Response to  

Request for Additional Information No. 429(4821, 4914), Revision 0, Supplement 1 

10/15/2010

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

Docket No. 52-020 
SRP Section: 06.02.02 - Containment Heat Removal Systems 

SRP Section: 06.03 - Emergency Core Cooling System 

Application Section: FSAR Chapter 6 

QUESTIONS for Reactor System, Nuclear Performance and Code Review (SRSB) 
QUESTIONS for Containment and Ventilation Branch 1 (AP1000/EPR Projects) 

(SPCV)



AREVA NP Inc. 

Response to Request for Additional Information No. 429, Supplement 1 
U.S. EPR Design Certification Application Page 2 of 3 

Question 06.02.02-68: 

Follow-up to RAI 281, Question 06.02.02-36.   

A conference call was held on June 28th, 2010 with AREVA personnel and NRC Tech Spec 
reviewers to discuss the information contained in RAI 281 response.   The proposed changes to 
Technical Specifications provided in RAI 281 Supplement 1 require correction or clarification: 

1) SR 3.5.4.1 included new information (i.e., "...passive flooding line valve is closed.") that 
appears to have been made in response to question 06.02.02-36 of RAI 281 but was not 
identified as such.  Please clarify this apparent change to the Tech Spec and associated RAI. 

2) SR 3.5.4.5 frequency is 31 days.   Please provide a basis for the frequency selected 
given the potential to impact multiple safety trains.   Guidance in the Westinghouse STS 
(NUREG-1431) for SR 3.5.2.1 recommends a frequency of 12 hours for such application. 

3) The ECCS three-way isolation valves are included in the IRWST Tech Spec.   Justify the 
inclusion of these valves in the IRWST Tech Spec (3.5.4, 3.5.6, 3.5.7) versus the ECCS 
Operating and Shutdown Tech Specs (3.5.2, 3.5.3, 3.5.8). 

Response to Question 06.02.02-68: 

This response supersedes (in its entirety) the original response to RAI 429, Question 
06.02.02-68.

U.S. EPR FSAR Tier 2, Chapter 16, Technical Specifications, Limiting Conditions for Operation 
(LCO) 3.5.4, 3.5.6 and 3.5.7 “Condition B” will be revised to specify a condition where one or 
more motor-operated passive flooding line valves is not closed.  This change is necessary to 
specify the complete range of limiting conditions that might exist.  As a result, the associated 
Bases B 3.5.4, B 3.5.6 and B 3.5.7 will be revised, as appropriate. 

Items 1 and 2

U.S. EPR FSAR Tier 2, Chapter 16, Technical Specifications, Surveillance Requirement (SR) 
3.5.4.1 will be revised to add a verification of power removal from the passive flooding line 
isolation valves at a frequency of 12 hours.  SR 3.5.4.5 will be deleted because the requirement 
to verify power removal is relocated to SR 3.5.4.1.  As a result, SR 3.5.6.1, SR 3.5.7.2 and 
Bases B 3.5.4 will be revised, as appropriate. 

Item 3

The in-containment refueling water storage tank (IRWST) three-way isolation valves are part of 
the emergency core cooling system (ECCS) flowpath and do not need to be included in U.S. 
EPR FSAR Tier 2, Chapter 16, Technical Specification 3.5.4.  Conditions A and B, which had 
been previously added, were deleted in Revision 2 of the U.S. EPR FSAR.



AREVA NP Inc. 

Response to Request for Additional Information No. 429, Supplement 1 
U.S. EPR Design Certification Application Page 3 of 3 

FSAR Impact: 

U.S. EPR FSAR Tier 2, Chapter 16, Technical Specifications Sections 3.5.4, 3.5.6, 3.5.7, and 
Bases B 3.5.4, B 3.5.6 and B 3.5.7 will be revised as described in the response and indicated 
on the enclosed markup. 



U.S. EPR Final Safety 
Analysis Report Markups 



IRWST - Operating 
3.5.4 

 
 

 
U.S. EPR GTS 3.5.4-1 Interim Rev. 3 

3.5  EMERGENCY CORE COOLING SYSTEMS (ECCS) 
 
3.5.4 In-Containment Refueling Water Storage Tank (IRWST) - Operating 
 
 
LCO  3.5.4 The IRWST shall be OPERABLE. 
 
 
 
APPLICABILITY: MODES 1, 2, 3, and 4. 
 
 
ACTIONS 

 
CONDITION 

 
REQUIRED ACTION 

 
COMPLETION TIME 

 
 
A. IRWST temperature, 

water volume, boron 
concentration, or 
enrichment not within 
limits. 

 

 
A.1 Restore IRWST 

temperature, water volume, 
boron concentration, and 
enrichment to within limits. 

 
8 hours 

 
B. One or more motor-

operated passive flooding 
line valves not closed. 

 
 OR 
 
 Power is not removed 

from one or more motor-
operated passive flooding 
line valves. 

 

 
B.1 Restore motor-operated 

passive flooding line valves 
to the closed position with 
power removed. 

 

 
1 hour 

 
C. Required Action and 

associated Completion 
Time not met. 

 
C.1 Be in MODE 3. 
 
AND 
 
C.2 Be in MODE 5. 
 

 
6 hours 
 
 
 
36 hours 

 

06.02.02-68



IRWST - Operating 
3.5.4 

 
 

 
U.S. EPR GTS 3.5.4-2 Interim Rev. 3 

SURVEILLANCE REQUIREMENTS 
 

SURVEILLANCE 
 

FREQUENCY 
 

 
SR  3.5.4.1 Verify each motor-operated IRWST passive flooding 

line valve is closed and power is removed from each  
valve operator. 

 

 
12 hours 

 
SR  3.5.4.2 Verify IRWST borated water temperature is � 59°F 

and � 122°F. 
 

 
24 hours 

 
SR  3.5.4.3 Verify IRWST borated water volume is 

� 500,342 gallons and � 523,703 gallons. 
 

 
7 days 

 
SR  3.5.4.4 Verify IRWST boron concentration is � 1700 ppm and 

� 1900 ppm enriched boron. 
 

 
7 days 

 
SR  3.5.4.5 Verify power is removed from each motor-operated 

passive flooding line valve. 
 

 
31 days 

 
SR  3.5.4.56 Verify isotopic concentration of B-10 in the IRWST is 

� 37%. 
 

 
24 months  

 

06.02.02-68

06.02.02-68



IRWST - Shutdown, MODE 5 
3.5.6 

 
 

 
U.S. EPR GTS 3.5.6-1 Interim Rev. 3 

3.5  EMERGENCY CORE COOLING SYSTEMS (ECCS) 
 
3.5.6 In-Containment Refueling Water Storage Tank (IRWST) - Shutdown, MODE 5 
 
 
LCO  3.5.6 The IRWST shall be OPERABLE. 
 
 
 
APPLICABILITY: MODE 5. 
 
 
ACTIONS 

 
CONDITION 

 
REQUIRED ACTION 

 
COMPLETION TIME 

 
 
A. IRWST water volume, 

boron concentration, or 
enrichment not within 
limits. 

 

 
A.1 Restore IRWST water 

volume, boron 
concentration, and 
enrichment to within limits. 

 
8 hours 

 
B. One or more motor-

operated passive flooding 
line valves not closed. 

 
 OR 
 
 Power is not removed 

from one or more motor-
operated passive flooding 
line valves. 

 

 
B.1 Restore motor-operated 

passive flooding line valves 
to the closed position with 
power removed. 

 

 
1 hour 

 
C. Required Action and 

associated Completion 
Time not met. 

 
C.1 Initiate action to be in 

MODE 5 with the RCS 
pressure boundary intact 
and � 25% pressurizer level. 

 
AND 
 
C.2 Suspend positive reactivity 

additions. 
 

 
Immediately 
 
 
 
 
 
 
Immediately 

 

06.02.02-68



IRWST - Shutdown, MODE 5 
3.5.6 

 
 

 
U.S. EPR GTS 3.5.6-2 Interim Rev. 3 

SURVEILLANCE REQUIREMENTS 
 

SURVEILLANCE 
 

FREQUENCY 
 

 
SR  3.5.6.1 SRs  3.5.4.1, 3.5.4.3, and 3.5.4.4, and 3.5.4.5 of 

Specification 3.5.4, “In-Containment Refueling Water 
Storage Tank (IRWST) – Operating” are applicable. 

 

 
In accordance with 
applicable SRs. 

 

06.02.02-68



IRWST - Shutdown, MODE 6 
3.5.7 

 
 

 
U.S. EPR GTS 3.5.7-1 Interim Rev. 3 

3.5  EMERGENCY CORE COOLING SYSTEMS (ECCS) 
 
3.5.7 In-Containment Refueling Water Storage Tank (IRWST) - Shutdown, MODE 6 
 
 
LCO  3.5.7 The IRWST shall be OPERABLE. 
 
 
 
APPLICABILITY: MODE 6 with the refueling cavity not filled. 
 
 
ACTIONS 

 
CONDITION 

 
REQUIRED ACTION 

 
COMPLETION TIME 

 
 
A. IRWST water volume not 

within limits. 
 

 
A.1 Restore IRWST water 

volume to within limits. 

 
8 hours 

 
B. One or more motor-

operated passive flooding 
line valves not closed. 

 
 OR 
 
 Power is not removed 

from one or more motor-
operated passive flooding 
line valves. 

 

 
B.1 Restore motor operated 

passive flooding line valves 
to the closed position with 
power removed. 

 

 
1 hour 

 
C. Required Action and 

associated Completion 
Time not met. 

 
C.1 Initiate action to achieve 

refueling cavity water level 
� 23 feet above the reactor 
vessel flange. 

 
AND 
 
C.2 Suspend positive reactivity 

additions. 
 

 
Immediately 
 
 
 
 
 
 
Immediately 

06.02.02-68



IRWST - Shutdown, MODE 6 
3.5.7 

 
 

 
U.S. EPR GTS 3.5.7-2 Interim Rev. 3 

SURVEILLANCE REQUIREMENTS 
 

SURVEILLANCE 
 

FREQUENCY 
 

 
SR  3.5.7.1 Verify IRWST, refueling canal, and refueling cavity 

borated water volume is � 500,342 gallons. 
 

 
24 hours 

 
SR  3.5.7.2 SRs  3.5.4.1 and 3.5.4.5 of Specification 3.5.4, 

“In-Containment Refueling Water Storage Tank 
(IRWST) – Operating” are is applicable. 

 

 
In accordance with 
applicable SRs. 

 

06.02.02-68



IRWST - Operating 
B 3.5.4 

 
 

 
U.S. EPR GTS B 3.5.4-1 Interim Rev. 3 

B 3.5  EMERGENCY CORE COOLING SYSTEMS (ECCS) 
 
B 3.5.4  In-Containment Refueling Water Storage Tank (IRWST) - Operating 
 
 
BASES 
 
BACKGROUND The IRWST supplies borated water to the refueling pool during refueling, 

and to the ECCS during accident conditions. 
 
The IRWST supplies all four trains of the ECCS through separate, 
independent supply headers during the injection phase of a loss of 
coolant accident (LOCA) recovery. 
 
During normal operation in MODES 1, 2, and 3, Medium Head Safety 
Injection (MHSI) and Low Head Safety Injection (LHSI) pumps are aligned 
to take suction from the IRWST. 
 
The ECCS pumps are provided with recirculation lines that ensure each 
pump can maintain minimum flow requirements when operating at or near 
shutoff head conditions. 
 
This LCO ensures that: 
 
a. The IRWST contains sufficient borated water to support the ECCS 

accident mitigation function; and 
 
b. The reactor remains subcritical following a LOCA. 
 
Insufficient water in the IRWST could result in insufficient cooling capacity 
and suction head for ECCS operation.  Improper boron concentrations or 
enrichment could result in a reduction of SDM or excessive boric acid 
precipitation in the core following the LOCA, as well as excessive caustic 
stress corrosion of mechanical components and systems inside the 
containment. 

 
 
APPLICABLE During accident conditions, the IRWST provides a source of borated  
SAFETY water to the ECCS pumps.  As such, it provides containment energy  
ANALYSES removal, core cooling, and replacement inventory and is a source of 

negative reactivity for reactor shutdown (Ref. 1).  The design basis 
transients and applicable safety analyses concerning the ECCS is 
discussed in the Applicable Safety Analyses section of B 3.5.2, "ECCS - 
Operating," and B 3.5.3, "ECCS – Shutdown MODE 4."  These analyses 
are used to assess changes to the IRWST in order to evaluate their 
effects in relation to the acceptance limits in the analyses. 
 



IRWST - Operating 
B 3.5.4 

 
 

 
U.S. EPR GTS B 3.5.4-2 Interim Rev. 3 

BASES 
 
APPLICABLE SAFETY ANALYSES  (continued) 
 

The IRWST must also meet volume, boron concentration, boron isotopic 
inventory (i.e., enrichment), and temperature requirements for non-LOCA 
events.  The volume is not an explicit assumption in non-LOCA events 
since the required volume is a small fraction of the available volume.  The 
deliverable volume limit is set by the required volumes for an outage and 
is therefore not limiting.  The minimum IRWST provides sufficient water 
depth for ECCS pump NPSH requirements. 
 
The maximum temperature ensures that the amount of cooling provided 
from the IRWST during the heatup phase of a feedline break is consistent 
with safety analysis assumptions; the minimum is an assumption in both 
the MSLB analysis. and inadvertent ECCS actuation analyses, although 
the inadvertent ECCS actuation event is typically nonlimiting. 
 
For a large break LOCA analysis, the minimum water volume of 
500,342 gallons and the lower boron concentration limit of 1700 ppm of 
� 37% enriched boron are used to compute the post LOCA sump boron 
concentration necessary to assure subcriticality.  The large break LOCA 
is the limiting case since the safety analysis assumes that all control rods 
are out of the core.  This minimum volume bounds the ECCS pump 
NPSH requirements. 
 
The maximum water volume of 523,703 gallons and the upper limit on 
boron concentration of 1900 ppm are used to determine the maximum 
allowable time to switch to hot leg recirculation following a LOCA.  The 
purpose of switching a portion of the LHSI flow from cold leg to hot leg 
injection is to avoid boron precipitation in the core and to reduce 
containment pressure and temperature following the accident.  This also 
serves to backflush the loops, reduce the boiling in the top of the core, 
and recapture any boron precipitation. 
 
The upper temperature limit of 122°F is used in the small break LOCA 
analysis and containment OPERABILITY analysis.  Exceeding this 
temperature will result in a higher peak clad temperature, because there 
is less heat transfer from the core to the injected water for the small break 
LOCA.  For the containment response following an MSLB, the lower limit 
on boron concentration and the upper limit on IRWST water temperature 
are used to maximize the total energy release to containment. 
 
The minimum temperature value of 59°F is consistent with mechanical 
requirements, particularly reactor pressure vessel brittle fracture risk. 
 
The IRWST satisfies Criterion 3 of 10 CFR 50.36(c)(2)(ii). 



IRWST - Operating 
B 3.5.4 

 
 

 
U.S. EPR GTS B 3.5.4-3 Interim Rev. 3 

BASES 
 
LCO The IRWST ensures that an adequate supply of borated water is 

available to cool and depressurize the containment in the event of a 
Design Basis Accident (DBA), to cool and cover the core in the event of a 
LOCA, to maintain the reactor subcritical following a DBA, and to ensure 
adequate level in the containment sump to support ECCS pump 
operation. 
 
To be considered OPERABLE, the IRWST must meet the valve position, 
temperature, water volume, and boron concentration and enrichment 
limits established in the SRs. 

 
 
APPLICABILITY In MODES 1, 2, 3, and 4, IRWST OPERABILITY requirements are 

dictated by ECCS OPERABILITY requirements.  Since the ECCS must 
be OPERABLE in MODES 1, 2, 3, and 4, the IRWST must also be 
OPERABLE to support its operation.  Core cooling requirements in 
MODE 5 are addressed by LCO 3.4.7, "RCS Loops - MODE 5, Loops 
Filled," and LCO 3.4.8, "RCS Loops - MODE 5, Loops Not Filled."  The 
requirements for the IRWST in MODE 5 are specified in LCO 3.5.6, “In-
Containment Refueling Water Storage Tank (IRWST) - Shutdown, MODE 
5.”  MODE 6 core cooling requirements are addressed by LCO 3.9.4, 
"LHSI/RHR and Coolant CirculationRHR Loops - High Water Level," and 
LCO 3.9.5, "LHSI/RHR and Coolant CirculationRHR Loops - Low Water 
Level."  The requirements for the IRWST in MODE 6 are specified in LCO 
3.5.7, “In-Containment Refueling Water Storage Tank (IRWST) - 
Shutdown, MODE 6.” 

 
 
ACTIONS A.1 

 
With IRWST temperature, water volume, boron concentration, or 
enrichment not within limits, it must be returned to within limits within 
8 hours.  Under these conditions the ECCS cannot perform its design 
function.  Therefore, prompt action must be taken to restore the tank to 
OPERABLE condition.  The 8 hour limit is acceptable considering that the 
IRWST will be fully capable of performing its assumed safety function in 
response to DBAs with slight deviations in these parameters. 
 
 



IRWST - Operating 
B 3.5.4 

 
 

 
U.S. EPR GTS B 3.5.4-4 Interim Rev. 3 

BASES 
 
ACTIONS  (continued) 

 
B.1 
 
With one or more motor-operated passive flooding line valves not closed 
or with power not removed from the valve operator, a portion of the 
IRWST inventory could become unavailable to the ECCS pumps.  In this 
situation, the valves must be restored to the closed position with power 
removed from the valve operator in one hour.  This Completion Time is 
acceptable based on risk considerations. 
 
 
C.1 and C.2 
 
If the IRWST cannot be returned to OPERABLE status within the 
associated Completion Time, the plant must be brought to a MODE in 
which the LCO does not apply.  To achieve this status, the plant must be 
brought to at least MODE 3 within 6 hours and to MODE 5 within 
36 hours.  The allowed Completion Times are reasonable, based on 
operating experience, to reach the required plant conditions from full 
power conditions in an orderly manner and without challenging plant 
systems. 

 
 
SURVEILLANCE SR  3.5.4.1 
REQUIREMENTS 

This surveillance requires verification each motor-operated passive 
flooding line valve is closed and that power is removed from each valve 
operator.  This surveillance may be performed with available remote 
position indication instrumentation.  The 12 hour Frequency is acceptable, 
considering the available remote indication and alarms. 
 
 
SR  3.5.4.2 
 
The IRWST borated water temperature should be verified every 24 hours 
to be within the limits assumed in the accident analyses band.  This 
Frequency is sufficient to identify a temperature change that would 
approach either limit and has been shown to be acceptable through 
operating experience. 

06.02.02-68
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IRWST - Operating 
B 3.5.4 

 
 

 
U.S. EPR GTS B 3.5.4-5 Interim Rev. 3 

BASES 
 
SURVEILLANCE REQUIREMENTS  (continued) 

 
SR  3.5.4.3 
 
The IRWST water volume should be verified every 7 days to be within 
limits.  The required minimum volume is verified in order to ensure that a 
sufficient NPSH is available for injection and to support continued ECCS 
pump operation.  The maximum volume is verified in order to ensure the 
value assumed in the post-LOCA boron precipitation evaluation is not 
exceeded.  Since the IRWST volume is normally stable and is protected 
by an alarm, a 7 day Frequency is appropriate and has been shown to be 
acceptable through operating experience. 
 
 
SR  3.5.4.4 
 
The boron concentration of the IRWST should be verified every 7 days to 
be within the required limits.  This SR ensures that the reactor will remain 
subcritical following a LOCA.  Further, it assures that the resulting sump 
pH will be maintained in an acceptable range so that boron precipitation 
in the core will not occur and the effect of chloride and caustic stress 
corrosion on mechanical systems and components will be minimized. 
 
Since the IRWST inventory is normally stable, a 7 day sampling 
Frequency to verify boron concentration is appropriate and has been 
shown to be acceptable through operating experience. 
 
 
SR  3.5.4.5 
 
This surveillance requires verification that power is removed from each 
motor-operated passive flooding line valve operator.  Removal of power 
from these valves reduces the likelihood that the valves will be 
inadvertently opened.  Since power is removed under administrative 
control, the 31 day Frequency will provide adequate assurance that 
power is removed. 
 

 

06.02.02-68



IRWST - Operating 
B 3.5.4 

 
 

 
U.S. EPR GTS B 3.5.4-6 Interim Rev. 3 

BASES 
 
SURVEILLANCE REQUIREMENTS  (continued) 

 
SR  3.5.4.56 
 
The boron used in the IRWST is enriched to � 37% in the B-10 isotope.  
Verification every 24 months that the B-10 enrichment is � 37% ensures 
that the B-10 concentration assumed in the accident analysis is available.  
Since B-10 in the IRWST is not exposed to a significant neutron field, 
24 months is considered conservative. 

 
 
REFERENCES 1. FSAR Chapter 6 and Chapter 15. 
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IRWST - Shutdown, MODE 5 
B 3.5.6 

 
 

 
U.S. EPR GTS B 3.5.6-1 Interim Rev. 3 

B 3.5  EMERGENCY CORE COOLING SYSTEMS (ECCS) 
 
B 3.5.6  In-Containment Refueling Water Storage Tank (IRWST) - Shutdown, MODE 5 
 
 
BASES 
 
BACKGROUND A description of the IRWST is provided in LCO 3.5.4, “In-Containment 

Refueling Water Storage Tank - Operating.” 
 
 
APPLICABLE For postulated shutdown events in MODE 5 with the Reactor Coolant  
SAFETY System (RCS) pressure boundary intact, the primary protection is the  
ANALYSES Medium Head Safety Injection (MHSI) trains, where the IRWST serves as 

the source of borated water.  For events in MODE 5 with the RCS 
pressure boundary open, RCS heat removal is provided by MHSI 
injection of borated water from the IRWST. 
 
No loss of coolant accidents (LOCAs) are postulated during plant 
operation in MODE 5.  However, the IRWST is available to minimize the 
probability and consequence of an event to the extent possible. 
 
The IRWST in MODE 5 satisfies Criteria 4 of 10 CFR 50.36 (c)(2)(ii). 

 
 
LCO The IRWST requirements ensure that an adequate supply of borated 

water is available to supply the required volume of borated water as 
safety injection for cool cooling and reactivity control. 
 
To be considered OPERABLE, the IRWST must meet the valve position, 
water volume, boron concentration and boron enrichment limits defined in 
the Surveillance Requirements. 

 
 
APPLICABILITY In MODE 5 with the RCS pressure boundary intact or with the RCS open, 

the IRWST is an RCS injection source of borated water for core cooling 
and reactivity control. 
 
The requirements for the IRWST in MODES 1, 2, 3 and 4 are specified in 
LCO 3.5.4, “In-Containment Refueling Water Storage Tank (IRWST) - 
Operating.”  The requirements for the IRWST in MODE 6 are specified in 
LCO 3.5.7, “In-Containment Refueling Water Storage Tank (IRWST) - 
Shutdown, MODE 6.” 
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U.S. EPR GTS B 3.5.6-2 Interim Rev. 3 

BASES 
 
ACTIONS A.1 

 
With IRWST water volume, boron concentration, or enrichment not within 
limits, it must be returned to within limits within 8 hours.  Under these 
conditions the ECCS cannot perform its design function.  Therefore, 
prompt action must be taken to restore the tank to OPERABLE condition.  
The 8 hour limit is acceptable considering that the IRWST will be fully 
capable of performing it’s assumed safety function in response to DBAs 
with slight deviations in these parameters. 
 
 
B.1 
 
With one or more motor-operated passive flooding line valves not closed 
or with power not removed from the valve operator, a portion of the 
IRWST inventory could become unavailable to the ECCS pumps.  In this 
situation, the valves must be restored to the closed position with power 
removed from the valve operator in one hour.  This Completion Time is 
acceptable based on risk considerations. 
 
 
C.1 and C.2 
 
If the IRWST cannot be returned to OPERABLE status within the 
associated Completion Time, the plant must be placed in a condition in 
which the probability and consequences of an event are minimized to the 
extent possible.  This is done by immediately initiating action to place the 
plant in MODE 5 with the RCS intact with � 25% pressurizer level.  This 
provides adequate RCS inventory in support of RHR cooling.  
Additionally, action to suspend positive reactivity additions is required to 
ensure that the SDM is maintained.  Sources of positive reactivity addition 
include boron dilution, withdrawal of rod control cluster assemblies, and 
excessive cooling of the RCS. 
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BASES 
 
SURVEILLANCE SR  3.5.6.1 
REQUIREMENTS 

The LCO 3.5.4 Surveillance Requirements and Frequencies (SR  3.5.4.1, 
SR 3.5.4.3, and 3.5.4.4) are applicable to the IRWST in MODE 5.  Refer 
to the corresponding Bases for LCO 3.5.4 for a discussion of each SR. 

 
 
REFERENCES None 
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B 3.5  EMERGENCY CORE COOLING SYSTEMS (ECCS) 
 
B 3.5.7  In-Containment Refueling Water Storage Tank (IRWST) - Shutdown, MODE 6 
 
 
BASES 
 
BACKGROUND A description of the IRWST is provided in LCO 3.5.4, “In-Containment 

Refueling Water Storage Tank - Operating.” 
 
 
APPLICABLE For postulated shutdown events in MODE 6, RCS heat removal is  
SAFETY provided by injection of borated water from the IRWST by Medium Head  
ANALYSES Safety Injection (MHSI). 

 
The IRWST in MODE 6 satisfies Criteria 4 of CFR 50.36 (c)(2)(ii). 

 
 
LCO The IRWST requirements ensure that an adequate supply of borated 

water is available to supply the required volume of borated water as 
safety injection for cool cooling. 
 
To be considered OPERABLE, the IRWST in combination with the 
refueling canal must meet the valve position and water volume limits 
defined in the Surveillance Requirements.  Any canal leakage should be 
estimated and made up with borated water such that the volume in the 
IRWST plus the refueling canal and refueling cavity will meet the IRWST 
volume requirement. 
 
Boron concentration requirements are addressed by LCO 3.9.1 

 
 
APPLICABILITY In MODE 6, the IRWST is the MHSI injection source of borated water for 

core cooling.  Once the refueling cavity is filled, the IRWST is no longer 
required as an injection source. 
 
The requirements for the IRWST in MODES 1, 2, 3, and 4 are specified in 
LCO 3.5.4, “In-Containment Refueling Water Storage Tank (IRWST) - 
Operating.”  The requirements for the IRWST in MODE 5 are specified in 
LCO 3.5.6, “In-Containment Refueling Water Storage Tank (IRWST) - 
Shutdown, MODE 5.” 
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BASES 
 
ACTIONS A.1 

 
With IRWST, water volume not within limit, it must be returned to within 
limit within 8 hours.  Under these conditions the ECCS cannot perform its 
design function.  Therefore, prompt action must be taken to restore the 
tank to OPERABLE condition.  The 8 hour limit is acceptable considering 
that the IRWST will be fully capable of performing its assumed safety 
function in response to DBAs with slight deviations in these parameters. 
 
 
B.1 
 
With one or more motor-operated passive flooding line valves not closed 
or with power not removed from the valve operator, a portion of the 
IRWST inventory could become unavailable to the ECCS pumps.  In this 
situation, the valves must be restored to the closed position with power 
removed from the valve operator in one hour.  This Completion Time is 
acceptable based on risk considerations. 
 
 
C.1 and C.2 
 
If the IRWST cannot be returned to OPERABLE status within the 
associated Completion Times, the plant must be placed in a condition in 
which the probability and consequences of an event are minimized to the 
extent possible.  In MODE 6, action must be immediately initiated to be in 
MODE 6 with the water level �23 feet above the top of the reactor vessel 
flange. 
 
The time to RCS boiling is maximized by maximizing the RCS inventory 
and maintaining RCS temperatures as low as practical.  Additionally, 
action to suspend positive reactivity additions is required to ensure that 
the SDM is maintained.  Sources of positive reactivity addition include 
boron dilution, withdrawal of rod control cluster assemblies, and 
excessive cooling of the RCS.  These actions place the plant in a 
condition which maximized the time to IRWST injection, thus providing 
time for repairs or application of alternative cooling capabilities. 
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BASES 
 
SURVEILLANCE SR  3.5.7.1 
REQUIREMENTS 

The IRWST, should be verified every 24 hours to be within limits.  The 
required minimum volume is verified in order to ensure that a sufficient 
NPSH is available for injection and to support continued ECCS pump 
operation.  Since the IRWST volume is normally stable and is protected 
by an alarm, a 24 hour Frequency is appropriate and has been shown to 
be acceptable through operating experience 
 
 
SR  3.5.7.2 
 
The LCO 3.5.4 Surveillance Requirement and Frequency (SR  3.5.4.1) is 
applicable to the IRWST in MODE 6.  Refer to the corresponding Bases 
for LCO 3.5.4 for a discussion of the SR. 

 
 
REFERENCES None 
 
 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /OK
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /UseDeviceIndependentColor
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 450
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly true
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for compliance with 10CFR1, Appendix A.  Created PDF documents can be opened with Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [612.000 792.000]
>> setpagedevice


