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All –  
 
Attached are discussion topics for the public meeting on December 18 to address the condensate return 
design change. 
 
Can you please respond to tell me, for each discussion topic: 
 

• Is the discussion topic/question considered proprietary and, if so, why do you consider it proprietary? 
 

• For each discussion topic/question, do you anticipate discussions at the meeting involve proprietary 
information? (i.e., should we plan to discuss it in the closed portion of the meeting?) 

 
Thanks 
 
Donald C. Habib 
Levy COL Review Lead Project Manager 
U.S. Nuclear Regulatory Commission 
Office of New Reactors, DNRL/LB4 
Room T-6D14 
Washington, DC 20555 
301-415-1035 
Donald.Habib@nrc.gov 
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Questions for Levy for the December 18, 2013, Public Meeting 
 
Design Basis 
 
1. In the PRHR HX sizing/performance calculation,  

a. Is the time-dependent condensate return rate used in conjunction with the IRWST time-
dependent steaming rate to determine the transient IRWST water level and therefore the 
submergence level of the PRHR HX? 

b. How is the HX heat transfer coefficient degradation calculated with respect to the IRWST 
level? What is the basis? 

 
2. Since there are inter-relationships among the PRHR HX heat transfer, the RCS (HX tube 

side) and IRWST conditions, IRWST steaming rate, condensate return rate, and the HX 
submergence level, is there an iterative process used to perform the overall evaluation of 
the condensate return issue? 

 
3. a.   How high is the IRWST water level above the uppermost PRHR tubes during normal 

operation? 
b. What is the basis for this water level? 
c. Regarding SR 3.5.6.2 in Tech. Specs., how will an IRWST volume of 73,100 cu. ft. be 

verified? 
 
4. Describe current state of changes made to structures in the containment as part of the 

condensate return design changes.   
 
5. How is the IRWST volume modeled (homogenous or divided in some fashion) in the PRHR 

HX sizing/performance calculation? Justify the modeling used. 
 
6. The Levy exemption request indicates that the loss of ac power to the station auxiliaries 

event (a loss of normal feedwater with a coincident loss of offsite power) is the most limiting 
transient with respect to decay heat removal, and therefore, this event is chosen for the safe 
shutdown temperature evaluation.  Even though this event is consistent with the event 
analyzed in DCD 19E for the safe shutdown temperature evaluation, what is the basis for 
concluding that this event is limiting? 

 
7. a.   How is the PRHR HX modeled in the Chapter 15 analyses? 

b. Is it modeled in such a way that PRHR HX degradation due to tube uncovery can be 
captured? 

c. If so, how does the heat exchanger area vary with IRWST level? 
 
8. a.   How is the secondary system modeled in the analysis presented in DCD Chapter 15.2.6, 

Loss of AC Power to the Plant Auxiliaries? 
b. From the figures presented in Chapter 15.2.6 of the DCD, it looks like the steam 

generators continue to blow down and remove energy from the primary system 
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(~80,000 lbm of liquid is removed from the steam generators) long after the PRHR has 
been activated.  Can you show that the credit taken for the heat removed by the steam 
generators results in a conservative bound for the heat load on the PRHR HX? 

 
Beyond Design Basis 
 
9. The AP1000 DCD section 6.3.7.7 states that a timer is used to automatically actuate the 

automatic depressurization system if offsite and onsite power are lost for about 24 hours.   
a. For a station blackout lasting longer than 24 hours, would the ADS be automatically 

actuated to result in a LOCA event with subsequent (the core makeup tanks have been 
actuated) initiation of accumulators and IRWST injection?  

b. Are there any operator actions which could override the timer and stop the ADS 
operation?  

c. Has the worst combination of ADS actuation and operator action been evaluated? 
d. Is the safe shutdown temperature evaluation, to demonstrate the PRHR HX functional 

capability of reducing RCS temperature to safe shutdown condition of 420 oF within 
36 hours, performed assuming ADS does not actuate? 

 
Condensate Return 
 
10. The “PRHR HX Sizing/Performance” calculation uses condensate return inputs from the 

calculation of “Condensate Return to IRWST for Long Term PRHR Operation.”  The time-
dependent condensate return rate is dependent on the IRWST water steaming rate, which, 
in turn, depends on the PRHR HX heat transfer rate, as well as the initiating non-LOCA 
events. 
a. Will the condensate return calculations be done for various events? 
b. If not, is the calculation based on a loss of ac applicable to all station auxiliaries event? 
c. Is the calculated condensate return rate applicable to other non-LOCA events? 

 
11. a.   Explain how you calculated the rate of condensate return to the IRWST. 

b. Explain how you quantify water/condensate losses and justify quantifications. 
c. Provide transient condensate return rates used for analyzing PRHR HX performance. 
d. Provide transient temperature of condensate returning to the IRWST. 

 
12. a.  In your calculation, is there a time lag before condensate starts returning to the IRWST? 

b.  If so, how did you determine this time lag? 
c.  If not, how you justify the calculation or assumption of immediate return of condensate 
back to IRWST? 

 
13. Explain how you determined the thickness of condensate layer at different levels on the 

containment shell. 
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Degraded Heat Exchanger Performance  
 

14. All Chapter 15 transient events requiring PRHR operation were analyzed to the point that 
the decay heat is lower than the PRHR heat removal capacity with the assumption that the 
trend would remain. However, with the degraded PRHR performance due to the boil off of 
IRWST water, it is not clear whether the decay heat would be lower than the PRHR heat 
removal capacity after PRHR uncovery. Has any analysis been done to evaluate the 
possible degradation of PRHR performance? 

 
15. Describe the impact of degraded PRHR heat exchanger performance on core decay heat 

removal and provide supporting analysis. 
 
16. Even if the degraded PRHR HX meets the PRHR functional requirement of reducing the 

RCS temperature to 420 oF within 36 hours, in the longer term, can the condensate return 
rate be so low as to further degrade the PRHR HX to result in its heat removal capability 
becoming less than the decay heat? 

 
17. APP-GW-GLR-161, Rev. 0, states that preliminary analysis indicates that the PRHR HX is 

expected to operate successfully for 3 to 4 weeks, and that the top of the PRHR HX tubes 
are not expected to be uncovered until after 15 hours. 
a) What is the definition of successful operation in this context?   
b) Can you show that the degraded PRHX HX performance is predicted with accuracy or 

conservatism? 
 
Vessel Bottom Head Cooling 
 
18. a. Explain how you calculated vessel bottom head cooling. 

b. Provide and justify the validity of any correlations used. 
c. Explain how you determined the transient of water accumulation in the reactor vessel 
cavity. 

 
19. Classify the holdup volumes (and loss mechanisms used in the long term PRHR operation 

calculation.  
 

20. a.   How are condensate holdup volumes being calculated in the analysis, and what are the 
volumes used? 
b. What is the transient behavior of the holdup volumes? 

 


