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US-APWRRAIsPEm Resource

From: Ciocco, Jeff
Sent: Wednesday, July 03, 2013 10:01 AM
To: us-apwr-rai@mhi.co.jp; US-APWRRAIsPEm Resource
Cc: Stubbs, Angelo; McKenna, Eileen; Reyes, Ruth; Lee, Samuel
Subject: US-APWR Design Certification Application RAI 1043-7175 (Fukushima)
Attachments: US-APWR DC RAI 1043 BPFP 7175.pdf

MHI, 
 
The attachment contains the subject request for additional information (RAI).  This RAI was sent to you in draft 
form.  Your licensing review schedule assumes technically correct and complete responses within 30 days of 
receipt of RAIs.  However, MHI requests and we grant 45 days to respond to the RAI.  We will adjust the 
schedule accordingly. 
 
Please submit your RAI response to the NRC Document Control Desk. 
 
Thank you, 
 
 
Jeff Ciocco 
US-APWR Projects 
New Nuclear Reactor Licensing 
301.415.6391 
jeff.ciocco@nrc.gov 
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Issue Date: 7/3/2013 
 

Application Title: US-APWR Design Certification - Docket Number 52-021 
 

Operating Company: Mitsubishi Heavy Industries 
 

Docket No. 52-021 
 

Review Section: 01.05 - Other Regulatory Considerations 
Application Section: Various DCD Sections 

  

 
QUESTIONS 

 

 
01.05-4 

In order to comply with the Commission’s requirements documented in the Staff Requirements 
Memorandum to SECY-12-0025 “Proposed Orders and Requests for Information in Response 
to Lessons Learned from Japan’s March 11, 2011, Great Tohoku Earthquake and Tsunami”, 
MHI formally submitted technical report MUAP-13002 Revision 0, “US-APWR Evaluation and 
Design Enhancement to Incorporate Lessons Learned from TEPCO's Fukushima Dai-ichi 
Nuclear Power Station Accident” to the US-APWR DC docket.  As required by Order EA-12-
049, the report describes the guidance and mitigation strategies to maintain or restore core 
cooling, containment and SFP cooling capabilities under an Extended Loss of all ac Power 
(ELAP) and a simultaneous loss of normal access to the ultimate heat sink (UHS), following a 
beyond-design-basis (BDB) external initiating event. The US-APWR Fukushima mitigation 
strategies follow a three-phase approach of using the on-site and off-site equipment toward the 
beyond-design-basis (BDB) event, as guided by NEI-12-06.   Upon review of this report the 
staff ask that the applicant  address the following questions. 

Spent Fuel Pool Cooling 
1.   In section 5.1.2.4.2 “Supporting Analyses for Operational Strategy for SFP Cooling” of 

USAPWR MAUP-13002, on the top of page 38 the following additional imposed conditions 
used in your evaluation are listed:  

·         The evaluation of decay heat removal capacity is performed considering both SFP water 
sensible and SFP water latent heat capacity 

·         Use ORIGEN for decay heat 
·         Initial heat load is assumed at the maximum during refueling with full-core offloaded. 
·         Initial SFP temperature is assumed at the maximum during refueling operation, 120  F 
·         Initial SFP water level is assumed at normal water level. 
·         SFP inventory makeup starts when the water level reaches Level 2 defines at Section 

6.7.1 of this Technical Report. 
·         Water inventories 
The water inventory above TOP of fuel         : 981m3 (34,600 ft3) 
The water inventory below TOP of fuel         : 532m3 (18,800 ft3) 
Total SFP inventory                                       : 1513m3 (53,400 ft3) 
a.    What initial heat load was assumed in the analyses?  Provide the basis for the heat load 

determination, including the full core offload heat load contribution, the contribution from 
previous off loaded fuel in the pool, and the time after shut down assumed 

b.    The design temperature appears to be 140 deg F. Provide a basis for the use of 120 deg F 
as assumed initial SFP temperature.   
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c.    Provide the basis for using the normal water level as the initial SFP water level. Include a 
discussion of the impact that a seismically induced ELAP event would have on the initial 
water level due to the failure of non seismic piping connected to the fuel pool. Indentify the 
lowest elevation where non-seismic piping is connected to the SFP. 

d.    In calculations of pool inventory loss how was evaporation accounted for both prior to the 
unset of boiling and after boiling commenced. 

2.     In the Evaluation Results in Section 5.1.2.4.2 of USAPWR MAUP-13002, it is stated that 
the “SFP water will not boil until after 5 hrs based on SFP inventory sensible heat capacity. 
The USAPWR FSAR Section 9.1.3.3.2 states that “the SFP water volume allows an 
approximate 2.5-hour margin prior to an unlikely boiling of SFP water during a total loss of 
cooling condition or SBO at full core offloads. “ Since recommendation 4.2 addresses an 
extended SBO explain why the results are less limiting.   

3.     In table 5.1.2-4 for the safety function of spent fuel pool cooling in regards to providing for 
a vent pathway for steam and condensate from the SFP, for conformance, it indicates that 
the doors between the SFP area and the A/B will be opened if necessary as a vent 
pathway for steam and condensate from SFP. The pathway described is not one to the 
atmosphere. Provide the pathway to the atmosphere that will be made available to 
accommodate venting of the SFP area.  Also, discuss the impact that venting of the 
condensate into the A/B would have on any essential equipment in the A/B building or any 
building it communicates with directly or indirectly (through ventilation).  

4.      In USAPWR MAUP-13002, it is indicated that a minimum makeup capability of 200 gpm 
will available. For the most limiting case heat load, what is the maximum rate of pool 
inventory lost due to evaporation and pool boiling? 

 
Turbine-Driven Emergency Feedwater Pump 
 
The main mitigating strategy is dependent upon the continual operation of the TDEFW pumps 
which are only capable of feeding the SGs as long as there is sufficient steam pressure to drive 
the TDEFW pump turbines. Guidance of NEI 12-06, phase 2 also requires a baseline capability 
for reactor core cooling to connect an onsite portable pump for injection into the SGs in the 
event that a TDEFW pump fails or when sufficient steam pressure is no longer available to 
drive the turbine.  On page 35 of USAPWR MAUP-13002 it is indicated that during phase 3, 
that if the Turbine driven EFW pumps are no longer available, a M/D EFW pump will be used 
for RCS cooling.  
a.    Based on the decay heat generation in the core how long can the TDEFW pump operation 

be maintained? 
b.    How is the use of Flex equipment in Table 5.1.2-1, specifically the “On-site self-powered 

portable pump to directly supply water to the SG in a depressurized condition incorporated 
into the strategy during the transition and final phase mitigation?   

c.    How do the self-powered portable pumps provide makeup to the steam generators, what 
system piping, is used, how much depressurization of the SG is required 

d.    Describe the necessary connectors, including type , and location, and describe how the 
portable-pump flow is controlled, also discuss the water source which the portable-pimp 
draws suction. 

Connections for EFW Pit Makeup 
 
1.  In Section 6.8.1. “Connection of EFW Pit Makeup”, of  USAPWR MAUP-13002  it is 

indicated that  makeup to the EFW pits may be supplied by the Demineralized water 
storage tank (DWST), or  an alternate water using a on-site portable pump through  a 3” 
temporary hose connection tap 
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Current classification for the piping section from the connection tap to the EFW pit  is non-
seismic but is said to be designed to withstand SSE. The portion of the system inside the 
reactor building is protected against external events such floods, tornados, hurricanes by the 
build structure however the portions of the system outside the RB including is not protected by 
the building. Since piping located outside the reactor building and the connections for the Flex 
equipment to supply makeup to the EFW pit is relied upon for mitigation, reasonable protection 
from the external event is assumed.  Discuss provisions in the design to ensure accessibility of 
the connection tap and specify the features of the design that protects the connection from 
being damaged by BDB external events like, floods, tornados, hurricanes and extreme winds. 
Also, clarify what is meant when it is indicated “piping and valves to withstand the SSE,” what 
is the standard this is being constructed to conform with? 
2.    In section 6.8.1.2 of USAPWR MAUP-13002 ,  it is stated that “Before water in the EFW 

pits depletes, the suction of the T/D EFWP is switched to the demineralized water tank.” The 
TD/EFW pump suction line as shown in DCD Figure 10.4.9-1, is only routed to take suction 
from the bottom of the EFW pit, there does not appear to be a way to take suction from a 
different source. The EFW pit makeup lines supply makeup water to the pool. Clarify what is 
meant by “the suction of the T/D EFWP is switched to the demineralized water tank. 
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