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Certified on: June 25, 2011 
Certified by: John Stektar 

 
 

ADVISORY COMMITTEE ON REACTOR SAFEGUARDS 
US-APWR SUBCOMMITTEE 

MAY 27, 2011 
ROCKVILLE, MD 

 
Introduction 

The ACRS Subcommittee on the United States Advanced Pressurized Water Reactor (US-APWR) 
met on May 27, 2011at NRC headquarters in Rockville, MD.  John Stetkar, Chairman, presided. 
The Subcommittee met with NRC staff members and members of the public.  The purpose of 
this meeting was for the Subcommittee members to hear briefings by NRC staff members and 
representatives of Mitsubishi Heavy Industries (MHI) and Luminant Generation Company 
(Luminant) related to Chapter 5 of the US-APWR Design Certification Application and the 
Comanche Peak Combined License Application, and the staff’s Draft Safety Evaluation Report.   

Friday, May 27, 2011, Conference Room T-2B1, Two White Flint North 

Item Topic Presenter(s) Time 

1 
Opening Remarks and 
Objectives 

John Stetkar,  ACRS 8:30 – 8:35 a.m. 

2 Staff introduction Jeff Ciocco, NRO 8:35 – 8:40 a.m. 

3 
Discussion of US-APWR DCD 
Chapter 5, “Reactor Coolant and 
Connecting Systems”  

MHI 8:40 – 10:15 a.m. 

 Break  10:15 – 10:30 a.m. 

4 Continuation of the discussion of 
US-APWR DCD Chapter 5 MHI 10:30 – 11:15 a.m. 

5 

Discussion of Comanche Peak 
FSAR Chapter 5, “Reactor 
Coolant and Connecting 
Systems” 

Luminant 11:15 – 12:15 p.m. 

 Lunch  12:15 – 1:15 p.m. 

6 

Discussion of the SER related to 
US-APWR DCD Chapter 5, 
“Reactor Coolant and 
Connecting Systems” 

NRC Staff 1:15 – 3:00 p.m. 

 Break  3:00 – 3:15 p.m. 

7 
Continuation of the discussion of 
the SER related to US-APWR 
DCD Chapter 5 

NRC Staff 3:15 – 3:45 p.m. 

8 Staff introduction Stephen Monarque, NRO 3:45 – 3:55 p.m. 

9 

Discussion of the SER related to 
Comanche Peak FSAR Chapter 
5, “Reactor Coolant and 
Connecting Systems” 

NRC Staff 3:55 – 4:45 p.m. 

10 Subcommittee Discussion John Stetkar,  ACRS 4:45 – 5:00 p.m. 
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ATTENDEES  

 
ACRS Members/Staff      MHI 
John Stetkar, Chairman     Hideki Fujimoto   
  
Dennis Bley       Takafumi Ogino   
Joy Rempe       Takatoshi Hirota 
Harold Ray        
Charles Brown      MNES 
William Shack       Yosuke Katsura  
Ilka Berrios (DFO)      Con Wilson  
        Ryan Sprengel 
NRC Staff       Joe Tapia 
John Wu       Russ Bywater      
Steven Downey          
John Honcharik      Luminant 
John Budzynski      Donald Woodlan  
Jeffrey Ciocco       John Conly  
Hossein Hamzehee      Todd Evans  
Paul Kallan  
Eduardo Sastre        
Stephen Monarque        
       
        
The presentation slides used by presenters are attached to the transcript of this meeting at the 
following website:  http://www.nrc.gov/reading-rm/doc-collections/acrs/tr/subcommittee/.  The 
presentations to the Subcommittee are summarized below.  There were no requests by 
members of the public to make written or oral statements.  
 
Opening Remarks by Chairman Stetkar 
 
Chairman Stetkar brought the meeting to order and announced the ACRS members in attendance 
and the Designated Federal Official (DFO) for this meeting.  He stated that the purpose of the 
meeting is for the Subcommittee to review Chapter 5, “Reactor Coolant and Connecting 
Systems” of the NRC Safety Evaluation with Open Items associated with the US-APWR Design 
Control Document (DCD) and the Comanche Peak Combined License Application (COLA).  
During this meeting the Subcommittee gathered information, analyzed relevant issues and facts, 
and formulated proposed positions and actions for the full Committee to deliberate.   
 
The rules for participation were announced in the notice of this meeting previously published in 
The Federal Register.  The ACRS staff did not receive additional written comments or requests 
for time to make oral statements from members of the public. The staff did not receive requests 
for people to participate via a bridge phone line.  A transcript is available.   

US-APWR DCD, Chapter 5, “Reactor Coolant and Connecting Systems” 

Mitsubishi Heavy Industries, Ltd. (MHI) provided a summary of the content of Chapter 5 of the 
US-APWR DCD.  MHI presented a summary of the following open items that are still being 
discussed with the staff to agree on a resolution: 
 



 

 
3 

• Open Item 5.2.1.2-7: ASME Section III, NCA-1140, disallows the use of Code Editions 
earlier than 3 years prior to a construction permit.  Code Case N-782 was developed to 
resolve this issue, but it is not endorsed in regulatory guide 1.84.  MHI stated that they 
will add the Code Case to the DCD along with a note of explanation justifying its use.  
 

• Open Item 5.3.2-1: The staff asked for the generic pressure-temperature limit report 
(PTLR) with bounding material properties and projected fluence following the guidelines 
of Generic Letter (GL) 96-03. MHI submitted the Reactor Vessel PTLR (MUAP-09016) in 
February 2010 but the staff has not yet completed their review.   

 
• Open Item 5.3.2-11: The pressure-temperature limits for the reactor vessel (RV) are 

based on evaluation of the RV beltline and closure flange regions.  The staff asked MHI 
to explain how the analysis relates to the nozzles and the remainder of the RV.  MHI 
explained that the evaluation is in progress.   

 
• Open Item 5.4.1.1-5 & 8:  The staff requested additional information regarding the 

reactor coolant pump (RCP) flywheel critical flaw size associated with 1500 rpm design 
speed and the reliable detection threshold for ultrasonic testing (UT) inspection.  MHI 
stated that the critical flaw is more than 3” at 1500 rpm design speed and the UT 
threshold for reliable detection is much smaller. 

 
• Open Item 5.4.1.2-1:  The staff asked if there is a low-flow alarm in the main control 

room (MCR) and how long the reactor coolant pump (RCP) can operate without seal 
injection water.  MHI stated that there is a low-flow alarm in the MCR from a flow meter 
in the seal injection line and that the RCP can operate indefinitely without seal injection 
water because of the redundant cooling afforded by the thermal barrier heat exchanger.  

 
• Open Item 5.4.1.2-2:  Since the component cooling water system (CCWS) supplies 

cooling water to both the chemical and volume control system (CVCS) and the RCP 
thermal barrier, the staff asked MHI to explain the meaning of loss of CCW and to 
identify the DCD section dealing with operator instructions for loss of CCW and seal 
injection.  MHI stated that the DCD will be rewritten to make clear that “loss of CCW” 
does not mean “loss of all CCW.”  They also stated that Subsection 5.4.1.3.4 is intended 
to address loss of CCW to the RCP motor bearing oil coolers or the thermal barrier heat 
exchangers independent of each other.  

 
• Open Item 5.4.11-1: The staff requested additional information about the pressurizer 

relief tank (PRT) and rupture disk.  MHI stated that the rupture disk design pressure is 
190 psig +0/-5% while the PRT design pressure is 200 psig.  The pressurizer safety 
valve maximum flow is 432,000 lb/hr x 4, while the PRT rupture disks are sized to a flow 
greater than this value. The PRT is required to meet the ASME Section III rules for 
external pressure where the delta-P is -15 psi. 

 
• Open Item 5.4.11-2: The staff asked MHI to identify a reference and provide a 

description that shows the PRT rupture disks do not pose a missile threat. MHI stated 
that the PRT rupture disks perform their pressure relief function without producing a 
missile of any type.  

 
• Open Item 5.4.11-3: The staff asked MHI to provide a description and identify a 

reference where satisfaction of Regulatory Guide (RG) 1.29 position C.3 and Standard 
Review Plan (SRP, NUREG-0800) acceptance criterion 2.F are addressed for the PRT 
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seismic design.  MHI stated that the US-APWR structures, systems, and components 
(SSCs) comply with these requirements and additional documentation will be provided.  

 
• Open Item 5.4.7-11:  The current US-APWR treatment of gas accumulation in safety-

related systems is substantial and appropriate; however important aspects of this issue 
that are potentially unexamined remain.  MHI is still having discussions with the staff to 
respond to this question.   

 
• Open Item 5.4.12-5: SRP acceptance criteria for Section 5.4.12 require development of 

procedures to remove non-condensable gases from the steam generator (SG) U-tubes 
and to operate the reactor coolant system high point vents.  The staff asked MHI if the 
guidance is not provided in the DCD, a COL information item should be provided for the 
COL applicant/licensee to develop operating procedures to fulfill this acceptance 
criterion.  MHI is still having discussions with the staff to respond to this question.   

 
MHI also presented the following major items that are resolved: 
 

• Minimum preheat temperature of ferritic reactor coolant pressure boundary (RCPB) 
material was accepted by showing the test data.  MHI uses post-weld baking, which is 
permitted by revised RG 1.50 issued in March 2011.   

• Limited carbon content stainless steel (≤ 0.03%) will be used in areas where flow 
stagnation may occur.  

• Accessibility of dissimilar and authentic SS welds are in accordance with 10 CFR 
50.55a(b)(2)(xv)(A)(2) and 50.55a(b)(2)(xvi)(B) 

• To detect prolonged low-level unidentified leakage, MHI stated that a leakage 
management procedure will be developed as part of the operating procedures  

 
During MHI’s presentation, the Subcommittee Members raised the following questions that will 
be addressed by the applicant during future meetings on related topics: 
 

• Have any best estimate ATWS analyses been performed for the US-APWR?  In 
particular, is the total relief capacity of the four pressurizer safety valves sufficient to 
prevent an overpressure failure during a loss of feedwater ATWS event without a turbine 
trip (i.e., with rapid steam generator dryout)?  (NOTE:  This is a "beyond design-basis" 
event.) 
 

• MHI uses low carbon materials for cladding and buttering, but allows higher carbon 
materials in the piping system which may have dead legs somewhere. Why did MHI not 
limit the carbon content to less than 3% in the stainless steel for the reactor coolant 
piping and nozzle forgings? What are the advantages of the material that is specified in 
the DCD? 

 
• Why are the interfacing system leakage sensors located outboard (i.e., on the low 

pressure side) from the second isolation valve?  Does the design include any provisions 
to detect leakage through the first isolation valve before leakage occurs through both 
valves?  If so, what are those design provisions, and how are they monitored? These 
questions pertain to the leakage monitoring provisions for the following interfacing 
systems:  residual heat removal (RHR) suction lines, Accumulator discharge lines, safety 
injection pumps discharge lines to reactor coolant system (RCS), safety injection direct 
vessel injection lines, RHR emergency letdown lines. 
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• Why is the initial flaw distribution for the RCP flywheel probabilistic fracture mechanics 
analysis in MUAP-09017-P (R0) derived from reactor vessel data, rather than 
representative flywheel data? 
 

• Do the RCPs have automatic trip signals?   If they do, what are the specific signals, and 
what are the trip setpoints? 

 
• What are the effects from loss of all CCW and seal injection flow to a RCP if it is running 

and is not tripped? 
 

• What are the effects from loss of all CCW and seal injection flow to a RCP if it is 
stationary? 

 
• Section 5.4.1.2.4 of the SER seems to cite main turbine overspeed protection features 

as a basis for limiting reactor coolant pump (RCP) overspeed after a main generator trip.  
If a main generator trip occurs, the generator output circuit breaker should open, and all 
6.9 kV buses should remain energized from the offsite grid.  Why is operation of the 
main turbine overspeed protection system relevant to possible RCP overspeed under 
these generator trip conditions? 

 
• The analyses in Technical Report MUAP-09016 (R1) conclude that reactor coolant 

system pressure will increase by only 120 psi if two safety injection pumps start and 
inject during water-solid conditions when two RHR suction relief valves are available.  
The safety injection pump head curves in DCD Figure 6.3-4 seem to indicate that two 
open RHR suction relief valves do not have sufficient capacity (1,320 gpm each) to 
relieve full injection flow from two safety injection pumps at the relief valve opening 
setpoint pressure of 470 psig.  The safety injection pump shutoff head is approximately 
1,700 psig.  Please provide details of the hydraulic analyses that were performed to 
support the conclusion in MUAP-09016 (R1). 

 
• If the RHR pumps experience air ingress and gas binding during operation at mid-loop 

conditions, how can the pumps and piping be vented to restore RHR flow after level is 
increased above the RHR suction line?  Where are the vent valves located? 

 
• Are the Depressurization Valve (DV) motors AC-powered or DC-powered?  If the valves 

are AC-powered, how can they be opened to reduce reactor vessel pressure during an 
extended station blackout (e.g., during a potential high pressure core damage scenario 
with no available AC power)? 

 
• Section 5.4.12.4 of the SER and the staff's presentation indicate that the safety 

depressurization valve (SDV) block valves are normally closed.  Figure 5.1-2 in the DCD 
indicates that the SDVs are normally closed, and the block valves are normally open.  
This was confirmed by MHI.  Do any signals automatically close the SDV block valves?  
Does this configuration alter the staff's conclusions about the likelihood and 
consequences from faults that cause an SDV to open inadvertently? 

 
• Section 5.2.2.4 of the SER states:  "In its revised response [to RAI 103-1448, Question 

05.02.02-05], dated February 25, 2011, the applicant stated that the initiation / operation 
of the low temperature overpressure protection (LTOP) system is dependent upon the 
RHR system, which is locked-out whenever the RCS water temperature is above the 
enable temperature but automatically activates below the enable temperature.  Below 
the enable temperature, the CS / RHR Pump Hot Leg Isolation Valves (RHS-
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MOV[motor-operated valve]-001A, B, C, D and RHS-MOV-002A, B, C, D) automatically 
open, placing the RHR and LTOP systems in service….The RHR and LTOP systems 
cannot be manually activated by the operator."  [emphasis added]  MHI confirmed that 
the RHR suction valves are normally deenergized and must be reenergized locally at the 
motor contactors.  MHI also indicated that RHR is not initiated automatically.  Does the 
apparent misunderstanding about the automatic RHR suction alignment affect the staff's 
conclusions about adequate operator cues for the need to initiate the LTOP function? 

 
• NRC Bulletin 88-04 identified two concerns regarding pump minimum flow lines. 

1. Possible dead-heading of one or more pumps in safety-related systems that have 
a minimum flow line common to two or more pumps 

2. Whether or not the installed minimum flow capacity is adequate for pump 
operation 

The MHI response to RAI 163-1923, Question 05.04.07-1 and the staff's conclusion 
seem to address the first concern in NRC Bulletin 88-04 and the concern in NRC 
Generic Letter 89-04.  They do not seem to address the second concern in NRC Bulletin 
88-04 (i.e., that the minimum flow line may not be properly sized or configured to prevent 
pump damage during extended minimum flow conditions).  Do the ITAAC contain 
requirements to functionally verify satisfactory operation of the RHR pumps during 
extended minimum flow conditions?  

 
There were other questions raised by the US-APWR subcommittee (SC) members and 
answered by MHI. 
 
In the materials section, one of the members expressed a concern regarding the number of 
surveillance capsules.  Some current license renewal applicants have found that the number of 
capsules that they have is not sufficient because they have already used all of them.  The 
question is if MHI considers that six surveillance capsules (nominally three spares) provide 
adequate margin in case a licensee decides to request a future life extension past 40 years or 
60 years.  MHI stated that based on the Japanese experience, they have never used a spare 
capsule.  Another member of the SC also commented that he considers that MHI has 
reasonable and adequate margin. 
 
A member raised a question regarding the RCP.  The nominal speed of the RCP is 1200 rpm.  
For an overspeed during a loss-of-coolant accident (LOCA), MHI takes credit for the leak before 
break analysis to justify that the limiting overspeed would be 1500 rpm.  Does MHI look at 
ranges of overspeed greater than 1500 rpm in the probabilistic fracture mechanics (PFM) 
analysis?  Another member noted that the PFM analysis considers normal operation of the RCP 
at 1200 rpm with a standard deviation of 120 rpm and design overspeed at 1500 rpm with a 
standard deviation of 150 rpm.  MHI stated that the 1500 rpm design speed has a critical flaw 
size of greater than three inches.  The three-inch critical flaw provides confidence to the 
member that the design and PFM analysis are adequate. 
 
Another question was raised by a member regarding the newer designs of steam generators 
that MHI is planning to use.  For how long have similar steam generators have been in service?  
MHI indicated that similar materials and designs have been in use for new and replacement 
steam generators since 1985 with excellent operating experience. The members are interested 
to discuss in a future meeting, details of the cited steam generator performance data and a 
comparison between the U.S. and Japanese experience.  
 
The following questions regarding the RHR system (RHRS) were raised by the members and 
answered by MHI: 



 

 
7 

• Are there any automatic signals to close the RHR suction valves? 
o No 

• Are the RHR suction valves powered from safety buses? 
o Yes 

• Does the test line from the discharge of the RHRS go to the RWSP? 
o Yes 

• How do you control the test line valve during normal RHR operation so that you do not 
pump the reactor vessel inventory into the RWSP? 

o The test line valve to the RWSP is normally closed and deenergized.  Anytime 
the valve needs to be opened, someone must reenergize it at the switchgear. 
This also applies in accident conditions. 

• Is the test line valve powered from a Class 1E power supply? 
o Yes 

• Only RHR heat exchangers B and C have bypass valves and air-operated flow control 
valves in the RHR discharge flow path.  Can a controlled cool down be performed if only 
Trains A and D are available? 

o Yes, each train has a motor-operated globe valve.  The RHR flow can be 
throttled with the globe valve to control the cooldown rate.  

• Does the RHR suction relief valve operate like a spring-loaded safety valve? 
o Yes 

 
One of the SC members had two concerns regarding the containment spray function: 1) is it a 
common approach for the RHR pumps to feed both the containment spray and the RHRS; and 
2) what are the containment spray flow rates.  These questions are going to be discussed in 
Chapter 6. 

Comanche Peak COLA FSAR, Chapter 5, “Reactor Coolant and Connecting Systems” 

Luminant Generation Company (Luminant) provided an introduction of the Final Safety Analysis 
Report (FSAR) of the Comanche Peak Nuclear Power Plant (CPNPP), Units 3 and 4 reference 
combined license application (RCOLA).  Chapter 5 of this FSAR has no departures from the 
US-APWR DCD.   
 
Luminant presented a summary of each section and one open item left in this chapter:   

• Open Item: to identify the EPRI Water Chemistry Guidelines version to be used.  
Luminant stated that the latest effective revision of the EPRI guidelines will be used. 

 
Luminant also presented the proposed license conditions for this chapter with the respective 
proposed responses:  

• Proposed License Condition 5-1: The licensee shall submit to the Director of NRO, a 
schedule, no later than 12 months after issuance of the COL, that supports planning and 
conduct of NRC inspections of the PSI/ISI program (including augmented ISI program). 
The schedule shall be updated every 6 months until 12 months before scheduled fuel 
load, and every month thereafter until either the preservice and inservice inspection 
(PSI/ISI) (including augmented ISI program) have been fully implemented or the plant 
has been placed in commercial service, whichever comes first.  

o Proposed Luminant Commitment: Luminant commits to submit a schedule to the 
NRC that supports the planning and conduct of NRC inspections of operational 
programs, including the inservice testing (IST) program, the PSI program, the ISI 
program and the reactor vessel surveillance program, no later than 12 months 
after issuance of the COL or at the start of construction as defined in 10 CFR 
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50.10a, whichever is later.  This is similar to the approach for the inspections, 
tests, analyses, and acceptance criteria (ITAAC) schedule required in 10 CFR 
52.99(a). 

• Proposed License Condition 5-2: The licensee shall implement the preservice testing 
program prior to initial fuel load.  

o Luminant proposed a License Condition: The licensee shall implement the 
programs or portions of programs identified in FSAR Table 13.4-201 with the 
“Implementation” of “License Condition” on or before the associated milestones 
in FSAR Table 13.4-201.  

• Proposed License Condition 5-3: The licensee shall implement a reactor vessel material 
surveillance program prior to initial criticality.  

o Luminant proposed a License Condition: The licensee shall implement the 
programs or portions of programs identified in FSAR Table 13.4-201 with the 
“Implementation” of “License Condition” on or before the associated milestones 
in FSAR Table 13.4-201. 

• Proposed License Condition 5-4: In order to enable timely NRC review of the 
pressurized thermal shock (PTS) evaluation using the as-procured reactor vessel 
material properties, it will be provided within 12 months after acceptance of the reactor 
vessel. 

o Luminant Proposed License Condition: The plant-specific PTS evaluation of the 
as-procured reactor vessel material properties will be submitted to the NRC 
within 12 months following acceptance of the reactor vessel. 

 
A member asked which EPRI Primary Water Chemistry Guideline was going to be used: the 
latest effective revision at the time of COL issuance or at the time of fuel load?  The applicant 
stated that the revision in use will change whenever there is a new revision. 

A question was raised regarding the steam generator water chemistry controls, if Luminant has 
decided on the specific water chemistry program and whether it should be matched to the 
Japanese experience with these generators.  Luminant stated that they have decided what 
water chemistry controls will be used and they are incorporating their U.S. experience and the 
Japanese experience.  This will be discussed in more detail in Chapter 10.  

Safety Evaluation Report with Open Items for Chapter 5, “Reactor Coolant and Connecting 
Systems" of the Comanche Peak COLA FSAR 

The lead project manager (PM) of the Comanche Peak RCOLA provided an overview of the 
application, including the major milestones and the review schedule.  The chapter PM provided 
an overview of the content of chapter 5 of the RCOLA SER, including the open items left in each 
section. 

The staff discussed an open item regarding a COL information item for which the applicant has 
to specify the applicable version of the EPRI “Primary Water Chemistry Guideline” that will be 
implemented.  The staff reviewed the applicant’s response and considered this a confirmatory 
item.   

A member had questions regarding the secondary water chemistry guideline, which will be 
discussed in a future meeting during the presentation of Chapter 10.     

Safety Evaluation Report with Open Items for Chapter 5, “Reactor Coolant and Connecting 
Systems" of the US-APWR DCD 
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The chapter PM provided an overview of the content of chapter 5 of the SER, including the open 
items left in each section.  The staff presented a summary of the following major items that are 
still being discussed with the applicant: 
 

• Open Item 05.03.02-1: Tracks the on-going review of the US-APWR PTLR 
• Open Item 05.03.02-2: Ensure that the applicant has considered the entire reactor 

vessel in the development of its P-T curves.  
• Open Item 05.04.01.01-2: Needs to provide critical crack size for fatigue and inspection 

capability 
• Open Item 5.4.01.02-01: With respect to loss of seal water injection, provide a response 

to: (1) whether there is a MCR low-flow alarm; (2) How long can the RCP operate in this 
condition 

• Open Item 5.4.01.02-02: With respect to loss of CCW, provide a response to: (1) 
Whether the loss of CCW includes loss of cooling to the chemical and volume control 
system (CVCS)  (2) Whether the limiting factor is overheating of the RCP motor or seals 

• Open Item 5.4.7-11: Provide information to support that the RHR design complies with 
DC/COL-ISG-019 with respect to potential air ingestion and/or vortexing during refueling 
conditions  

• Open Item 5.4.11-01: Provide additional information to support that the PRT and rupture 
disks are designed for full vacuum to prevent PRT collapse (w/o credit for the PRT 
nitrogen cover gas pressure) 

• Open Item 5.4.11-02: Provide additional information to support that the PRT rupture 
disks do not pose a missile threat with respect to design & location within containment 

• Open Item 5.4.11-03: Provide additional information to support the Seismic Category I / 
non-Seismic SSCs interface guideline for the PRT (RG 1.29, C.3, Regulatory Position) 

• Open Item 5.4.12-05: Provide procedures or propose DCD revisions that specifically 
address removal of non-condensable gases from the steam generator tubes and 
operation of the RCS high point vent (HPV) system (identify the procedure for each vent 
path)  

 
A SC member raised a question regarding the probability of the RCP overspeed being higher 
than 1500 rpm.  The staff stated that they consider that there is margin above the 1500 rpm 
even if a different probability distribution was used, and they feel comfortable that there is still 
adequate margin to failure.   
 
For clarification, one of the members asked if the staff’s interpretation of loss of CCW is the 
same as the subcommittee's interpretation.  The staff stated that their interpretation is the same 
(loss of CCW cooling to all components) and they asked the applicant whether the loss of CCW 
includes the loss of cooling to CVCS.  This is being tracked as an open item.   
 
A member found a discrepancy between the SER and the DCD.  The SER sates that the RHR 
and the LTOP systems cannot be manually activated by the operator, while the DCD and MHI 
stated that these systems are activated manually by the operator.  The staff needs to revise the 
SER. 
 
A member discussed a concern regarding possible vortexing of the RHR pumps, especially 
during conditions like mid-loop operation.  The RHR suction line connected about 45° below the 
centerline of the loop, rather than at the bottom of the loop, which would provide several more 
inches margin below mid-loop level.  The staff stated there is an ITAAC to test RHR operation at 
the mid-loop level.  The staff also expressed their concern regarding RHR pump vortexing, 
because the pump has a high design flow rate and they are worried that 4 inches will not be 
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adequate for the higher pump flows. The staff is tracking this as an open item.  As a follow up, 
one of the members asked if the staff has considered how the pump can be vented if it  is at a 
relative high point in the system and air is drawn into the eye of the pump.  In this case, it is very 
hard to clear the pump and actually restore flow.  The staff stated that one of the purposes of 
the open item is the potential of vortexing down to the pump and its effect on the pump.  The 
member noted that the staff should confirm how the pump can be vented and flow restored.   
 
One of the members noted that MHI indicated that they do not account for restoration of RHR 
flow if the situation discussed in the previous paragraph occurs, and they would establish an 
alternate core cooling mode.  The only way to remove heat from the RWSP and the 
containment is using the RHR pumps with flow through the RHR heat exchangers.  Regardless 
of the amount of time that interim core cooling may be maintained without the RHR pumps, 
there should be provisions to restore those pumps or to provide alternate heat removal from the 
RWSP.  The staff stated that their review did not extend to the level of detail to get the RHR 
pumps restarted, but they think that this issue can be addressed in the same open item.  
 
Another question was asked by a member regarding the RHRS.   It is the member's 
understanding that MHI proposed that functional testing be performed at mid-loop operation 
because they felt that was the most limiting condition. Is there any concern regarding available 
net positive suction head (NPSH) for the RHR pumps in other cooling modes? Does this design 
include any credit for containment accident pressure to maintain NPSH for those pumps under 
accident conditions when they are operating in a recirculation mode to remove core decay heat 
and containment heat? What are the most limiting conditions that need to be established during 
the pre-operational testing program?  Will the ITAAC provide assurance that adequate NPSH 
will be available during any pump operating mode? The staff stated that this is related to Section 
6.3.  The staff has reviewed NPSH requirements for the safety injection (SI) pump because it is 
a high energy pump.  They have not yet reviewed the issue for the containment spray (RHR) 
pump because it is not as high energy as the SI pump. This is an action that the staff will take.  
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