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Certified:  January 12, 2011    

By:  Said Abdel-Khalik 

 

ADVISORY COMMITTEE ON REACTOR SAFEGUARDS 

MINUTES OF THE MEETING OF THE SUBCOMMITTEE ON 

ADVANCED BOILING WATER REACTOR (ABWR) REGARDING STP COLA 

ON NOVEMBER 30, 2010, IN ROCKVILLE, MARYLAND 

 

On November 30, 2010, the ACRS Subcommittee on ABWR held a meeting in Room T-2B1, 
11545 Rockville Pike, Rockville, Maryland.  The purpose of the meeting was to receive a 
briefing from the NRC staff and the South Texas Project Nuclear Operating Company 
(STPNOC, applicant), the applicant for a combined license (COL) for two ABWR units at their 
existing reactor site in Texas, regarding Chapters 2, and 15 of the COL application (COLA) 
FSAR and staff’s safety evaluation report (SER).  Chapter 15 was presented to the 
Subcommittee for the second time and the SER did not have any open items.  The meeting was 
convened at 8:30 AM.  The meeting was open to the public.   
 

Attendees: 

ACRS Members NRO Staff Presenters STPNOC & Others 

Said Abdel-Khalik (Chairman) Wayne Bieganousky David Dujka 

Dennis Bley Laurel Baum Scott Bannert* 

Joy Rempe NRO/NRC Staff Steve Cashell* 

Jack Sieber David Jeng Robert Quinn, Westinghouse 

John Stetkar Dan Barnhurst Jim Marrone, Bechtel* 

ACRS Staff Yong Lee Chris Fuller, FWLA 

Maitri Banerjee (DFO) David Sisk Steve Frantz, Morgan Lewis 

STPNOC Presenters Brad Harvey Mike Brooks, Bechtel 

Scott Head Henry Jones Altheia Wyche, Bechtel  

Dick Bense Hosung Ahn Harry Moate, Bechtel 

Paul Jensen, PBS&J Christopher Cook Y. J. Lin, Bechtel 

Randy Graham, PBS&J George Thomas Hillol Guha, Bechtel 

Bob Bailey, Exponent David Brown Stewart Taylor, Bechtel 

Coley Chappell Goutam Bagchi Craig Swanner, MPR 

NRO Staff Presenters Robert Moody Bob Hooks, Sargent & Lundy 

Tekia Govan Ed Robinson, NSIR Kit Ng, Bechtel 

Adrian Muniz Dinesh Taneja Guy Winebrenner, MACTEC 

Rajiv Prasad, PNNL Ken See Rob Smith, MACTEC* 

Charles Kincaid, PNNL STPNOC & Others Dan Howard, Fluor* 

Jay Lee David Stillwell Joe Litehiser, Bechtel* 

 

 * Participating over telephone bridge line  
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The presentation slides and handouts used during the meeting are attached to the Office Copy 
of the meeting transcript.  The presentation to the Subcommittee is summarized below. 
 
Opening Statement 
 
Chairman Abdel-Khalik convened the meeting by introducing the ACRS members.  He noted 
that the current briefing was to discuss the COLA FSAR and the corresponding staff SER for 
Chapters 2 and 15, and that contrary to the Federal Register Notice, discussion of Chapter 7 had 
been postponed to a future meeting.  The SER for Chapter 2 was with-open-items and presented 
for the first time to ACRS.  Open items in the SER for Chapter 15 presented in a previous 
briefing were closed in this revision of the SER.  Some of the action items resulting from prior 
ABWR Subcommittee meetings were also addressed.  Chairman Abdel-Khalik stated that the 
telephone bridge line available to the stakeholders to listen to the proceeding would be opened 
in both directions for receiving comments and questions at the end of the meeting.  After asking 
the personnel attending the meeting over the phone line to identify themselves, he asked the 
staff and the applicant to identify the need for closing the meeting before going into discussion 
of proprietary information; Chairman Abdel-Khalik invited the staff to begin the presentation.   
 
Introduction 
 
In their opening statements, Mr. George Wunder, the NRO Project Manager (PM) for STP 
COLA introduced the staff presenters.  Mr. Scott Head, the STP Regulatory Affairs Manager, 
introduced the STP staff and provided a short outline of their presentation, noting that the main 
cooling reservoir (MCR) breach (an open item in staff’s SER) will be a significant part of their 
Chapter 2 presentation.     
 
STPNOC and NRO Staff Presentation on Chapter 2 
 
Mr. Scott Head started the STP presentation of COLA Chapter 2, by providing a summary 
description of the STP site.  He then turned the presentation over to Mr. Dick Bense who 
presented an outline of Chapter 2, Site Characteristics, which addressed 42 COL information 
items identified in the Design Control Document (DCD).  He noted the ABWR site characteristics 
are satisfied except for the maximum flood level.  The DCD limits this to a value of one foot below 
grade, whereas the STP Units 3 and 4 number is six foot above grade.  Other parameters for 
which the STP values are not bounded by the DCD are the maximum rainfall rate, ambient 
design temperature, and the minimum shear wave velocity for the soil.  The last departure 
resulted in a need for seismic structure interaction calculations, to be discussed at a future 
meeting with Sections 3.7 and 3.8.  Site specific severe accident consequence analysis results 
meet the DCD acceptance criteria, albeit with the use of MACCS2 (vice CRAC2 used in the 
DCD).  The probability of external events meets the regulatory guidance.  Regarding potential 
industrial and transportation hazards, Mr. Bense stated that only the site aircraft hazard 
exceeded the DCD limit of <10-7 per year (value being 1.09x10-7).  Chairman Abdel-Khalik noted 
that Member Stetkar had a question on this topic and asked ATPNOC to wait for his joining the 
meeting (because of his attendance at a concurrently running ACRS meeting, Member Stetkar 
joined this meeting a little later).  Resolution of ACRS Action Item 60 is discussed under 
“STPNOC Presentation on ACRS Action Items” in later part of these minutes.      
 
Mr. Bense presented the STP MCR construction and operating details, and the assumptions 
related to the MCR breach analysis.  He presented a cross-sectional view of the MCR levee 
compared to that of a typical Texas City levee, the later being designed for a typical storm surge 
of 15 ft. above MSL with a wave run up to 23 ft.  The applicant considered the MCR breach an 
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improbable event after considering the possibility of over-topping, seismic events etc.  Member 
Bley wanted to know if a seismic activity could result in over-topping.  The answer was negative.   
 
Mr. Bense noted that there was only a very small section of the embankment where a failure 
would impact the safety related areas for Units 3 and 4, and failure in other locations would not 
have a significant impact on the site itself.  The applicant selected “piping” as the mechanism that 
could cause the MCR embankment to fail, and implemented engineered design features (relief 
wells) and features to detect piping relatively early in the process.  Periodic inspection consists of 
piezometric (pressure) measurements of inside embankment to detect the condition and 
appearance of sand boils as potential signs of piping.   
 
Mr. Bense stated that the analysis assumed that the breach occurs at the two possible worst 
locations, which are on either side of the main cooling water lines between Unites 3 and 4 and the 
embankment.  STPNOC used the most conservative breach width combined with the most 
conservative breach speed for input to the FLDWAV model to determine breach flow.  They also 
used the National Weather Service (NWS)’s BREACH model to do a confirmatory analysis, and 
determined 40 ft MSL (obtained by adding a margin to the calculated 38.8 ft number) to be the 
design basis flood level.  He then discussed the results related to flood flow, level and duration 
and compared the flow vs. time obtained from FLDWAV and BREACH.  Mr. Paul Jensen 
(PBS&J-STPNOC consultant) noted that the calculation of the maximum width and a very short 
time to achieve that maximum width (under FLDWAV) was done to be conservative.  Upon 
members’ question Randy Graham (PBS&J, who has done over 50 dam break analysis during 
his career) noted that FLDWAV is a linear model regarding development of the breach with 
time, which maximizes speed (development) of flow (more conservative), while BREACH 
considers soil and internal structures and expands more rapidly after piping is complete and 
slows down after loss of energy (level drop in the reservoir).  Upon Chairman Abdel-Khalik’s 
question, Mr. Graham noted that the derived breach (bottom) width were 380 ft from FLDWAV 
and greater than 442 ft from BREACH.  As the total duration of flow was not a concern, the 
analyses were terminated after the peak flood level was achieved.  A long discussion ensued 
regarding the conservativeness of the two models, and Mr. Head noted the objective of the 
analysis was to determine how fast the flow develops and what is the maximum flood level. 
 
Mr. Bense then discussed the STP evaluation of the wind-wave contribution to the MCR breach.  
This evaluation resulted from a staff RAI and related to item no. 61 on the ACRS Action Item 
List.  STPNOC assumed a two-year peak 50 mile per hour wind where the wind flowed in the 
same direction as the water leaving the reservoir.  STPNOC used the Coastal Engineering Manual 
method for calculating the wave height, and with the worst case wind-wave run-up, found an 
increase of the level by 3.1 ft.  The reactor service water pump houses are both watertight up to the 
50 foot level.  This increase was also found to be acceptable for power block structures that will 
be designed watertight to 41 ft level, given the short time nature of the increased flood level 
above 41 ft.  Mr. Bense discussed the resolution of staff RAI regarding the impact of the wave run-
up on the hydrodynamic loading.  For hydrodynamic loads on the buildings, STPNOC considered a 
drag force of 44 pounds per square ft of the flood water level applied to the entire structure above 
grade, plus 500 pound floating debris traveling at the discharge rate of 4.72 ft per second, and the 
wind generated wave forces equivalent to 3.1 feet above the 38. 8 ft flood level.  Chairman Abdel-
Khalik wanted to know if the hydrodynamic drag force was applied up to the 40 ft level or higher.  
The STPNOC answer was that the drag force was carried to top of wave and not just the still 
water.   
 
Mr. Bense then discussed the STP analyses for probable maximum storm surge using different 
modeling techniques.  The models range from a variation of SURGE, extrapolation from SLOSH 
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(Sea-Lake Over Land Surges with Hurricanes) to the more recent ADCIRC (Advanced Circulation) 
model used by NWS.  The SURGE model calculated the probable maximum storm surge from a 
probable maximum hurricane (PMH) at the coast, and STPNOC used the HEC-RAS model to 
move the effects inland 15 miles to the STP site.  The 2007 version of SLOSH, the best available 
model at the time, analyzed up to a category 5 hurricane, and STPNOC extrapolated the results to 
predict the maximum storm surge at the PMH condition.  To reconcile the staff’s confirmatory 
analysis using SLOSH that found a higher level, STPNOC used ADCIRC model, currently used 
by the Army Corps of Engineers and FEMA and the Navy, as the current best practices in the area.  
Mr. Bense discussed the results and noted that all of the analyses predict the maximum storm 
surge would be less than 40 ft MSL (STP 3 and 4 design basis flood).  After doing a sensitivity 
analysis, STPNOC concluded that the peak surge was at 29.3 ft MSL.   
 
Member Bley asked the applicant to identify the key differences that led to the very different 
results.  Mr. Bob Bailey of Exponent (STPNOC consultant) noted the key differences had to do 
with the mapping of the topography, along with the friction factors, and also terrain features, 
specifically natural and manmade features in ADCIRC.  Also, SLOSH uses a more conservative 
forcing function (the boundary layer wind profile) than what ADCIRC uses.  Mr. Bailey noted 
extensive data collected by the State of Texas (and FEMA Region 6 who created a new 
topographic mapping along the Gulf Coast), verified against past hurricanes, support the model 
(ADCIRC) used.  A long discussion ensued regarding the reasons for the differences between 
the results obtained from different models and the models themselves.   
 
Given the mapping capability differences and that SLOSH was primarily developed for 
predicting conditions at the coast, Chairman Abdel-Khalik noted that for prediction of Gulf Coast 
surge numbers SLOSH and ADCIRC should provide similar results.  Mr. Bailey noted that 
indeed was the case and STPNOC took this as an action item as the numbers were not in the 
presentation slide no. 33.  [Post meeting note:  The staff reported that the NRC Confirmatory 
Analysis (SLOSH Model Version 2009) resulted in a predicted maximum surge (Gulf Coast) at 
the mouth of the Colorado River that ranged between 21.8 and 24.2 ft NGVD29 (National 
Geodetic Vertical Datum of 1929) because of multiple PMH and antecedent water level 
conditions.  The STPNOC ADCIRC model (Not Docketed yet) predicted maximum surge (Gulf 
Coast) to be 23.5 feet MSL including wave run-up and 22.5 feet MSL without wave run-up.]  
STPNOC accepted the ADCIRC as best suited for the STP site, which with very conservative 
assumptions provided the probable maximum storm surge number to be still well below the 34 
ft. MSL nominal site grade (note: this was still an open item in staff’s SER at the time of the 
meeting).   
 
The applicant’s digital elevation maps based on LIDAR (Light Detection And Ranging) data used 
with ADCIRC had a grid resolution of 50 meters by 50 meters.  LIDAR is an optical remote 
sensing technology that measures properties of scattered light to find range and/or other 
information of a distant target.  The grid resolution on the SLOSH model STPNOC used had a 
resolution of approximately 300 by 500 meters. 

  
STPNOC showed the PMH path near the site super-imposed on a grid map of the Texas coast 
and the hurricane parameters used in the ADCIRC model predictions.  Mr. Bailey noted the 
entire ADCIRC model executed for this analysis had over 6 million elements that include the Gulf of 
Mexico and portions of the Atlantic Basin. Chairman Abdel-Khalik wanted to know the scale of the 
map on slide 37.  STPNOC later reported the map to be about 50 miles wide.  Upon Chairman 
Abdel-Khalik’s question, Mr. Bailey noted that the ADCIRC results matched very well with the 
hurricane Carla observations.  A long discussion ensued regarding the predictions for the 
northside of the MCR.  STPNOC showed backup slides that were part of the 11/22/2010 



5 
 

STPNOC response to RAI 02.04.05-11.  Subsequent to the meeting, this document was 
provided to the members present at the meeting.  Chairman Abdel-Khalik wanted to know the 
elevation difference between the south side and the north side of the reservoir.  STPNOC got back 
to the question after a break, and referred to a site area profile diagram in their response to RAI 
02.04.05-11, noting the elevation difference to be in the order of 11 ft.   
 
The staff asked the applicant to consider simultaneous storm surge and a resulting MCR 
embankment failure.  The applicant’s analysis showed that even with the SLOSH predicted surge 
level, the peak flood level lasts only a very short time (less than 80 minutes above the 34 foot site 
grade level) to result in any embankment failure.  This analysis did not take into account wind, 
because the direction of the wind required to impact the north face of the embankment would be 
the opposite direction of the wind required to get the storm surge being modeled.  Mr. Head closed 
their Chapter 2 presentation by noting that all the analyses even with higher surge levels predicted 
there was no threat to the north face of the embankment. 
 
Ms. Tekia Govan, the NRO Chapter 2 PM, started the staff presentation by providing a short 
outline of the staff’s review and introduced the presenters.  Dr. Rajiv Prasad of PNNL discussed 
the staff review of the applicant’s flooding analyses.  He mentioned the two open items that relate 
to the MCR breach analysis (sensitivity of the flood to possible breach width and time parameters, 
and the choice of a parameter in MCR breach flooding analysis).  He also mentioned the open item 
related to the applicant’s ADCIRC analysis for PMH surge determination in that it did not consider 
all the possible PMH scenarios in selecting the worst case (STPNOC analyzed only one hurricane 
path).  Chairman Abdel-Khalik asked Dr. Prasad for the results of the staff’s confirmatory SLOSH 
analysis at the Gulf Coast and how that compared with the applicants ADCIRC results.  Dr. Prasad 
noted that the numbers were comparable.  See the post meeting note under the discussion of 
STPNOC presentation.  He stated that the staff agreed that that high resolution topography data 
combined with the physics that is embedded in the ADCIRC model would produce a more realistic 
scenario for predicting the storm surge.  Dr. Prasad completed his presentation by noting the open 
item in staff’s SER related to the possible embankment failure under a probable maximum storm 
surge.   
 
Dr. Charlie Kincade of PNNL presented the staff review of groundwater, its movement, potential 
effect of an accidental radioactive release from radwaste system to groundwater and surface 
water, and whether the groundwater level would remain below the level identified in the DCD.  He 
noted the open item in staff’s SER related to the maximum groundwater elevation, hydraulic 
gradients, and travel times.  The staff concluded that this open item could impact the groundwater 
pathway analysis and the open item related to the MCR breach could impact the surface water 
pathway analysis.   
    
Ms. Laurel Bauer of NRO presented the results of the staff review in the area of basic geology and 
the seismic information.  She noted the proposed license condition that would require the applicant 
to perform geologic mapping of the future excavations for all safety related structures, evaluate any 
geologic features that are discovered in those excavations, and then to notify the NRC once the 
excavations are open for examination by the NRC staff.   
 
Mr. Wayne Bieganousky of NRO presented the results of the staff review related to the stability of 
subsurface materials and foundations.  He provided a perspective by noting that STPNOC will be 
excavating to depths of up to about 90 feet, and remove about 3.5 million cubic yards and then do 
a backfill placement of about 2.2 million cubic yards.  However, the applicant had not identified 
backfill material and its engineering properties.  This resulted in an open item regarding the tests to 
be performed and its frequency as part of the backfill ITAAC that included testing for density, shear 
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wave velocity and engineering properties.  He noted, the applicant had predicted settlements in the 
range of eight to 10 inches for some structures; however, the differential settlement was of higher 
importance as that would determine whether or not the base-mat design stresses would be 
exceeded.  As part of ITAAC, the applicant committed to perform settlement and tilt measurements 
at different stages of construction and verify the values do not exceed a predetermined design limit.  
Chairman Abdel-Khalik wanted to know if the insitu density testing would be performed at 
randomly selected locations.  Mr. Bieganousky stated that the testing would be performed at critical 
areas of expected minimum density.  He also noted, because of the heavy equipment and process 
being used he did not expect the density to be less than the ITAAC criterion of 95 percent modified 
Proctor density.   
 
After mentioning the departure on shear wave velocity (less than the DCD value of 1000 ft per 
second-covered in Chapter 3), Mr. Bieganousky completed his presentation.   Ms. Govan noted 
one action item resulting from the applicant’s Chapter 2 presentation being the results of the staff’s 
confirmatory analysis for the Gulf Coast maximum storm surge level and comparison to the 
applicant’s results. 
      
STPNOC Presentation on ACRS Action Items  
 
STPNOC discussed several action items on the ACRS Action Item List, intending to respond to the 
questions involved and close them.  In Action Item no. 60 Member Stetkar asked for the 
commercial aircraft types and frequency considered in the external hazards analysis in FSAR 
Sections 2.3 and 3.5.  RAI response dated 9/14/09 was provided to members on 10/25/10 to 
address this question.  Member Stetkar noted that this item could be closed.     
 
Action Item no. 58 asked for a clarification of different numbers related to ground water levels 
discussed in Chapter 3 of the FSAR.  STPNOC Slide 40 clarified the numbers discussed as 
follows:  DCD site design parameter to be 32 ft MSL (2 ft below grade), highest observed 
groundwater level at the STP 3&4 power block is 26 ft MSL, and STP design groundwater level is 
28 ft MSL, well within the DCD number.  The members agreed that the action item would remain 
open pending clarification in the FSAR.   
 
Action item 54 questioned the basis for STPNOC conclusion that the wind loadings are bounded 
by the DCD values given the 3 second gust and the 100 year history of hurricanes within 50 miles 
of the plant.  Slide 41 cited the NOAA historic records of hurricanes and noted that the STP 3&4 
wind loadings were calculated using SEI/ASCE 7-02.  Member Stetkar was concerned that the 
selection of the 100 year hurricane for design basis wind loading for STP 3 and 4 may not have 
reflected the experience at the site.  Member Stetkar questioned the basis for selection of the 
hundred year return sustained wind/wind gust design values, which were in the mid-range of a 
Category 3 hurricane, when the historic record showed greater than 10 hurricanes at or above 
Category 2 in the Matagorda County in last 100 plus years.  However, he agreed that irrespective 
of the return period, as long as the buildings are designed to withstand the maximum tornado 
loadings that would certainly envelope the hurricane wind speeds.   This is because STPNOC used 
200 mph maximum tornado speed as a site-characteristic value which covered the wind speeds 
under consideration.  The members agreed this item could be closed.    
 
Action Item 55 questioned the use of RG 1.76 Region II extreme wind parameters for the 
tornado design wind speed given the site location to be on or very close to the boundary of 
Region I.  STPNOC slides 42-44 noted that NUREG/CR-4461, Rev. 2 was used to select the 
RG 1.76 Region II design basis tornado.  Given the site location close to the Region I area, 
additional consideration included taking an average of the wind speeds in four blocks 
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surrounding the site for the final number (197 mph resulting in a maximum tornado wind speed 
of 200 mph).  This action item was also closed.  
 
Action item 56 asked STPNOC to confirm that the large exterior truck/rail access door would 
indeed be watertight.  Some members were concerned that provisions for a railroad track 
underneath may not allow complete waterproofing of the door.  The applicant stated that there 
was no plan to bring any railroads into the site, and confirmed that the door at elevation 35 ft 
would be designed to be watertight up to elevation 41 ft or would be protected by an additional 
barrier to that level (slide 45).  This action item was closed. 
 
Action item 57 asked STPNOC to confirm the level of water-proofing of rector service water 
pump house foundation.  The members were concerned about the long term corrosive effect of 
ground water.  STPNOC slide 46 discusses the design of the foundation and the water-proofing 
membrane.  Additionally, Mr. Bense pointed out the groundwater level to be still below the 
water-proofing level (2 and 1 ft below ground respectively).  This action item was closed.  
 
STPNOC provided an update for the Action Item 59 that asked for the basis for concluding that 10-2 
per year was a conservative value for the conditional damage probability for turbine missiles (slide 
47).  Mr. Stillwell of STPNOC noted that the calculated value is expected to be much less than this 
design value given the number for Units 1 and 2 to be less than 10-3.  Member Stetkar noted that a 
three dimensional representation of missile generation and location of safety-related equipment 
would be helpful.  This item was left open pending further discussion during the next Chapter 10 
presentation. 
 
Mr. Bense closed his presentation by noting that STPNOC had responded to the RAI regarding the 
SER open item on backfill ITAAC, and the departure related to shear wave velocity would be 
discussed under Sections 3.7 and 3.8.   
 
STPNOC and NRO Presentations on Chapter 15 
 
Mr. Coley Chappell of STPNOC provided a short outline of Chapter 15 contents.  This chapter 
was last presented to the ABWR Subcommittee on March 2, 2010.  He then briefly discussed 
the STPNOC response to the two open items of technical nature in the staff’s SER related to 
control room and TSC dose calculations.   
 
Mr. Adrian Muniz, NRO PM for Chapter 15, began the staff presentation by introducing the 
reviewer Jay Lee.  Mr. Lee discussed the closure of the two technical open items in the staff’s 
SER.  He noted that with the two instances when the site-specific X/Q values exceeded the DCD 
values, the control room doses in question were found to be well within the regulatory limits.  The 
applicant’s calculation of the TSC doses in question were audited by the staff and found to be in 
compliance with the regulatory requirements.   
 
Chairman Abdel-Khalik asked for the public phone line to be open to receive public comments 
and questions.  As none were offered he asked the ACRS members for input or comments.  
Chairman Abdel-Khalik expressed thanks to both STPNOC and the staff for very informative 
presentations, and adjourned the meeting at 11:30 AM. 
 
Attachments:   
 

1. ACRS ABWR Subcommittee Action item list 
2. STPNOC Slides for Chapter 2 (includes ACRS Action Items) 



 ACRS ABWR Subcommittee Action Items  
 

7 January 2010 1 

No. 
MTG/ date 
generated 

ACTION ITEM  CONTEXT AREA LEAD(s) 
COMMENTS / ACTION / 

DISPOSITION 

 
Date Resolved 

March 2, 2010 Subcommittee Meeting 

1 

 

3/2/10 Dr. Armijo expressed 
interest in the fuel related 
topical reports and the 
effect of the fuel change 
(amendment to COL) on 
the analyses in Chapters 4 
and 15.   

Communicate ACRS desire 
to review fuel amendment 
(first reload) application 
that replaces GE 7 fuel 
(DCD) to contemporary fuel 
(Armijo) 

Chapter 4 SER NRC/ACRS 

(Abdullahi/ 
Banerjee) 

Potential impact to other areas 
including Chapters 6 and 15 in 
addition to Chapter 4.   

Closed as Follows:  A list of fuel 
amendment related technical/ 
topical reports has been provided.  
ACRS (Dr. Armijo lead) to 
determine which ones the 
Committee would like to review 
and the responsible 
Subcommittee(s).  Proposal to be 
presented at the April P&P.   

ACRS, with Member Banerjee’s 
lead, will review the TRs. 

4/9/10 

2 3/2/10 Future presentation of staff 
and STP to address diesel 
qualification to 60 degrees 
C, related occupancy 
issues and HVAC changes. 
(Abdel-Khalik)  

   

Chapter 9 COLA/SER STP/NRO STP to provide additional 
discussion on habitability at future 
Subcommittee meeting on impact 
of higher temperature (departure 
T1 2.15-2) when Chapter 9 is 
presented to the Subcommittee.  
The issue of diesel qualification 
was addressed at 3/18/10 meeting 
and the issue of habitability was 
addressed at 10/20/10 meeting 
satisfactory to the members. 

10/20/10-closed 
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No. 
MTG/ date 
generated 

ACTION ITEM  CONTEXT AREA LEAD(s) 
COMMENTS / ACTION / 

DISPOSITION 

 
Date Resolved 

3 

 

3/2/10 Part 21 reports issued on 
stability analysis post DCD 
need to be addressed  
(Abdel-Khalik) 

  

Chapters 4 and 
15  

COLA/SER STP/NRO STP and staff to address at March 
18, 2010 meeting.  Closed as 
follows: 

STPNOC will provide an updated 
Stability Option III analyses 
including resolution of the Part 21 
issues before fuel load (COM 4.4-
3) 

Staff will follow-up commitment 
through established processes. 

3/18/10 

4 

 

3/2/10 Part 21 reports issued post 
DCD - how staff identifies, 
captures and addresses 
Part 21 issues that affect 
the ABWR design? (Abdel-
Khalik)  

Chapters? COLA/SER NRO/STP Staff plans to address it at a future 
meeting. 

STP is preparing a list of all 
applicable Part 21 items since 
original design certification and will 
develop a process to address them 
in the COLA space.  Staff to follow-
up and address at a future ACRS 
meeting.  STP provided additional 
information on 6/8/10 (slides 8 and 
9) and at 10/20/10 (slides 9 -11, 
ACRS Action Items).  STPNOC 
made changes to FSAR and TS 
bases to address 1988 Part 21 on 
BWR operation with a MSL 
isolated.   

Also, how to address it process-
wise.  The EDO response dated 

9/10/10 to ACRS interim letter, 
dated  8/9/10, committed to 
develop guidance for addressing 
Part 21 reports in new reactor 
licensing process.  The staff will 
update ACRS when such guidance 
is completed.   

This item is 
closed. 
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No. 
MTG/ date 
generated 

ACTION ITEM  CONTEXT AREA LEAD(s) 
COMMENTS / ACTION / 

DISPOSITION 

 
Date Resolved 

5 3/2/10 Deletion of MSIV closure 
and scram on hi radiation 

Chapters 7 and 
19 

DCD - BWROG Topical Report reviewed 
and approved by NRC.  Closed 

 

3/2/10 

6 

 

3/2/10 FW line break mitigation – 
This accident is not 
described in Chapter 15 
(Abdel-Khalik). 

Chapter 6  COLA/SER STP/NRO The applicant stated that this 
accident does not affect Chapter 
15 doses and that the entirety of 
the accident and its effects will be 
discussed in the presentation on 
Chapter 6. 

Addressed during 6/24/10 meeting. 
Refer to Sections 6.2, 6.3 and 
15.6. 

6/24/10 

7 

 

3/2/10 FPGA – address in more 
detail (e.g., inter-channel 
communication, 
determinancy)  

Application of Common Q 
platform (Brown) 

Chapter 7 COLA/SER STP/NRO Staff to discuss at 5/20 meeting.  
NRO to provide documents to 
Subcommittee in advance of 
briefing on this topic as needed. 

Based on 5/20 meeting FPGA is 
closed.  Application of Common Q 
platform, independence and 
determinancy are being 
considered by Member Brown. 

 

8 3/2/10 Address GSI-191 flow 
blockage (not just for fuel) 
(Abdel- Khalik) 

Chapter 6 COLA/SER STP/NRO Staff and STP to discuss this issue 
during presentation on strainers and 
downstream effects testing as part 
of Chapter 6 on 6/24, 2010. 

This item is part of item 47.   

6/24/10 
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COMMENTS / ACTION / 

DISPOSITION 

 
Date Resolved 

9 

 

3/2/10 Address how underground 
release is handled (e.g., 
H3) in STP design and 
operational programs. 
Address if underground 
piping carrying radioactive 
liquids run through tunnels, 
designed for zero leakage, 
or above/ below the water 
table.  (Ryan) 

Chapter 11 COLA/SER STP To be discussed at a future 
meeting.  Implementation of 
commitments made in STP RAI 
response, letters U7-C-STP-NRC- 
100156, 6/30/10 and U7-C-STP-
NRC-090121, 8/26/09, and staff 
follow-up will be the subject.  

AT 10/20/10 ABWR SC - STPNOC 
slide 12 on Action Items, 
committed to  NEI 08-08A.  More 
details about corrosion resistance 
of material, coatings, wrappings 
and types of connection (flanged?) 
were asked. 

 

 

10 

 

3/2/10 GALE code – impact of the 
very conservative approach 
used by the staff and need 
for uncertainty analysis and 
use of actual experience 
data.  (Ryan) 

Chapter 12 SER NRO Dr. Ryan asked if staff has any 
insights on how results from the 
new GALE code will compare to 
results from the old GALE code.  
What impact is this likely to have 
on the application?  He also 
expressed concern regarding the 
effect on the applicant of making 
significant changes to RGs in the 
middle of a review?   

Staff to address this issue 
generically at a future meeting. 

Staff discussed the issue at 
3/18/10 SC meeting to 
Committee’s satisfaction. The 
issue is closed. 

3/18/10 
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COMMENTS / ACTION / 

DISPOSITION 

 
Date Resolved 

11 

 

3/2/10 Disparity between staff and 
STP presentation related to 
all x/q values being 
bounded by DCD. 

 

Chapter 15 SER NRO Staff acknowledged error in 
presentation slides.  Issue closed.   

3/2/10 

12 3/2/10 Related to HFE, how 
specific DAC acceptance 
criteria be amenable to 
staff inspection (Bley) 

Chapter 18 

 

SER ACRS DAC issues will be closed after the 
issuance of the COL.  This means 
that the Committee will not be able 
to track the closure of DAC-related 
technical issues before they are 
requested to write a letter on the 
staff’s SER.   

ACRS to receive briefing on digital 
I&C DAC at 570 ACRS meeting on 
3/5/10, and decide if further follow-
up is needed. 

Also see item 17. At 10/20/10 
ABWR SC meeting members 
decided that this issue will be 
rolled into the generic ACRS 
comments on the DAC process.  
This item was closed. 

10/20/10 

13 3/2/10 Subcommittee would like a 
better understanding of 
how adding dry/wetwell 
pressure indication on 
SPDS gives higher 
assurance of control room 
capability post accident 
when SPDS is non-safety 
related (Stetkar)  

Chapter 18 SER NRO Staff to provide additional 
information to ACRS. 

Staff presentation at 10/20/10 
ABWR SC meeting.  See meeting 
minutes.  This item was closed 
based on information provided and 
the application of the HFE process.    

10/20/10 
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COMMENTS / ACTION / 

DISPOSITION 

 
Date Resolved 

14 3/2/10 EDG qualification to 
increased ambient 
temperature (Stetkar) 

Chapters 8, 9 FSAR/SER STP/NRO STP to discuss at next meeting.  
DG qualified to room temperature 
and electronics are located in 
cabinet outside room.  This item is 
closed. 

3/18/10 

15 3/2/10 Subcommittee would like a 
better understanding of the 
basis for SER conclusion 
related to MCR and RSS 
and operator ability in 
switching from a digital 
MCR to analog RSS 
(Stetkar) 

Chapter 18 SER NRO Staff to address this question in 
the context of the Chapters 7 and 
18 discussions on RSS.  Staff 
presentation at 10/20/10 ABWR 
SC meeting.  See meeting 
minutes.  This item was closed 
based on information provided and 
the application of the HFE process 
through design and operator 
training. 

10/20/10 

16 3/2/10 May need more aggressive 
staff review of HFE.  Dr. 
Bonaca indicated that he 
might have questions on 
Chapter 18 (human factors 
engineering) after he 
reflected on the 
presentation.  (Bonaca) 

Chapter 18 SER ACRS/NRO Staff to address: 

Dr. Bonaca referring to questions 
from Dr. Stetkar above – 
Treatment of SPDS, core cooling 
display parameters and their 
bases. Closed-refer to item 15 
above. 

Closed 

17 3/2/10 Staff needs to formalize 
handling of DAC 

Chapter 18 NRO 
Programs 

ACRS/NRO ACRS comments in their 7/24/09 
letter applies, plus another letter is 
expected to be drafted in July 
2010. At 10/20/10 ABWR SC 
meeting members decided that this 
issue will be rolled into the generic 
ACRS comments on the DAC 
process.  This item was closed. 

10/20/10 
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DISPOSITION 

 
Date Resolved 

18 3/2/10 Related to SER open item 
1-3 on aging management, 
it was noted that detailed 
technical review is 
conducted under license 
renewal process when it 
should be an issue to 
consider from the first day 
on.  Dr. Stetkar noted that 
additional guidance in the 
area may be helpful. 

Chapter 1 Aging 
managemen

t 

ACRS/NRO Staff plans to close this issue in the 
staff’s final SER with no open 
items. 

 

19 3/2/10 Occupational doses 
received from ABWRs and 
how they compare to 
occupational doses at other 
reactors.  Can we compare 
ABWR to other Japanese 
BWRS as well as to U.S. 
BWRs? (Ryan) 

Chapter 12 ABWR 
occupational 

dose 

NRO Staff to address this issue at a 
future meeting. 

At 3/18 SC meeting, NRO and STP 
provided occupational dose data 
for Japanese and US BWRs since 
1993 and the average dose for the 
Kashiwazaki-Kariwa plants, two of 
which are ABWR units, from 1997 
thru 2002.  

3/18/10 
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March 18, 2010 Subcommittee Meeting 

20 
3/18/10 

Number of times RCIC is 
expected to cycle on and 
off during an 8 hour SBO 
event (Stetkar) 

Chapter 5 RCIC  STP RCIC qualification and Operator 
response may be challenged due 
to repeated cycling (Response-4 
times during 8 hr. SBO-STP slide 
18 and 19, 6/8/10 ABWR SC-
Closed) 

6/8/10 

21 3/18/10 Rx vessel EOL fluence 
value and error band 
(Abdel-Khalik/Armijo) 

Chapter 5 Rx Vessel 
Material 

STP COLA uses DCD value, will be 
updated once PTLR is 
finalized/approved 

3/18/10 

22 3/18/10 Ensure all documents 
(engineering, design, 
procedures, PTS etc) at the 
plant use a consistent set 
of units (either British or 
Metric). (Abdel-Khalik)  

All All STP Too may number of problems and 
near misses happen when 
operators and technicians at the 
plant have to take action based on 
inconsistent units. 

Closed per STP slide 8&9 
presented at 6/24/10 meeting. 

6/24/10 

23 

 

3/18/10 Address how K6 and K7 
RCS leakage TS limits 
compare with proposed 
STP numbers, and justify 
STP limits, if higher. 

Also address instrument 
sensitivity and how it 
compares with 1 gpm 
number. (Armijo) 

Chapter 5 PTS STP Unidentified leakage limit was 
increased from 1 gpm DCD value to 
5 gpm STP TS as STP is not using 
LBB. 

Closed per STP slide 10&11 
presented at 6/24/10 meeting. 

6/24/10 

24 3/18/10 Confirm that East 
transmission lines are 
capable of supplying all 4 
units’ safety loads when 
other lines are lost. 
(Stetkar/Sieber) 

Chapter 8 FSAR STP Concern was that given shared 
transmission right of way and 
towers, all other lines could be lost 
under a storm situation.  Closed 
per STP slide 10, ABWR SC 
meeting 6/8/10. 

6/8/10 
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25 3/18/10 State if there are single or 
double closing coils on 
switchyard breakers. 
(Stetkar) 

Chapter 8 FSAR STP There may be additional questions 
if the answer is “single.”  6/8/10 
ABWR SC – STP slide 11, answer 
is “single closing coil.”  Stetkar 
question-demonstration of 
capability to reclose upon (single?) 
failure of DC power under worst 
switchyard fault to restore one 
offsite power supply. 

Closed per STP slide page 12 
presented at 6/24/10 meeting. 

6/24/10 

26 3/18/10 Provide switchyard control 
system backup battery 
discharge time. 
(Stetkar/Sieber) 

Chapter 8 FSAR STP Breakers may not close after 
LOOP clears if battery exhausted.  
Batteries sized to operate 10 hrs, 
expected life 15-20 yrs.- re:  STP 
slide 12 at 6/8/10 ABWR SC. 

6/8/10 

27 
3/18/10 

Performance of switching 
logic under various 
electrical transients. 
(Stetkar) 

Chapter 8 FSAR STP STP may a want to address it 
beyond COL while detailed design 
is finalized.  STP slides 14-16, 
6/8/10 ABWR SC meeting. Stetkar 
to review and decide if sufficient to 
close action item.  See STP slides 
7-11 on Chapter 8 at 10/20/10 
ABWR SC. 

10/20/10-closed 

 

28 3/18/10 NRO to address how the 
SBO rule requirements are 
being ensured after 
operator action time is 
factored into the scenario 
with STP specification of 
“less than 10 minutes CT 
startup time.” (Stetkar) 

Chapter 8 SER NRO As STP chose not to do SBO 
coping analysis, they have to 
demonstrate that the CTs are 
capable of powering shutdown 
buses within 10 minutes of the 
onset of SBO (10 CFR 50.63 
(c)(2)).  The scenario involves 
needed operator action to 
shed/load buses before breaker 
can be closed. 

EDO letter, 9/1/10 – discuss at 
next Chapter 8 briefing 

10/20/10 – See NRO 
slides on Chapter 8, 
page 4 and backup-
closed. 
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29 3/18/10 
Address qualification of 
submerged 345 KV cables. 
(Brown)  

Chapter 8 FSAR STP 

High water table prompted 
question on qualified life.  STP 
slide 13, 6/8/10 ABWR SC 
meeting. 

6/8/10 

30 3/18/10 Address when DRAP list 
will be effectively populated 
and staff review is 
completed.   

How does staff ensure the 
DRAP list and the process 
(COLA vs. ITAAC) related 
to it are acceptable? 
(Stetkar) 

Chapter 17 FSAR/SER STP/NRO With evolving plant PRA and 
DRAP, members were concerned 
that ITAAC may not be an 
appropriate closer mechanism for 
DRAP list.  STP slide 20 6/8/10 
ABWR SC meeting –List and 
justifying analysis to be available 
to ACRS 3

rd
 quarter 2011.  Staff to 

address the ACRS review timing 
question. 

At the 6/24/10 ABWR SC meeting 
the staff discussed their review of 
evolving DRAP list thru an audit 
(3

rd
 quarter of 2010 and inspection 

late 2011.  STP/NRO will brief 
ABWR SC in future, time to be 
determined. 

10/20/10 ABWR SC STP slide 14 
– Provided draft DRAP list, staff to 
provide audit report when 
available.  Future presentation by 
STP on process with examples. 

 

31 3/18/10 
4.16 kV winding in CTG1 
bus could carry two PIP 
buses together with one 
safety bus (Stetkar) 

Chapter 8 FSAR/SER STP 
STP to confirm at a future meeting.  
STP slide 17 6/8/10 ABWR SC - 
confirmed 

6/8/10 

May 20, 2010 Subcommittee Meeting 
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32 5/20/10 
During the presentation on 
preoperational testing, 
members Stetkar and 
Brown noted that they had 
identified “overlap testing” 
requirements for various 
systems but could not 
identify end-to-end testing 
requirements.     
 

Chapter 14 
FSAR STP STP to address at a future 

meeting. Closed per STP slide 
page 13 &14 presented at 6/24/10 
meeting. 

6/24/10 

33 
 
5/20/10 

Dr. Abdel-Khalik wanted to 
know the steam velocity 
and how it compares to 
other plants that have 
undergone extended 
uprate. 
 

Chapter 14 
FSAR STP STP to address at a future 

meeting.  Re:  STP slide 15 of 
10/20/10 ABWR SC presentation 
on Action items.  

10/20/10 closed 

34 
 
5/20/10 

Dr. Abdel-Khalik wants the 
staff to provide reports 
submitted regarding reactor 
flow induced vibration for 
review by the Committee, 
and a briefing on their 
review of the predictive 
analysis.   
 

Chapter 14 
Section 3.9.2 

Tech. Report NRO 

This technical report is due from 
STPNOC in later 2010. 

 

35 

 
5/20/10 

Member Brown raised the 
issue of cyber-security 
ITAAC and whether or not it 
should be included in 
Chapter 14. 
 

Chapter 14 ITAAC NRO 
NRO staff to address at a future 
meeting 

 

36 

 
5/20/10 

Dr. Stetkar pointed out a 
possible inconsistency 
between the diagram of the 
backup SCRAM control 
circuit and the description 

of that circuit in the text.     
 

Chapter 14 FSAR/SER STP/NRO 

STP and NRO staff to address at a 
future meeting.  Text clarification 
withdrawn by STP.  Re:  Slide 16, 
17 of 10/20/10 ABWR SC briefing 
on Action Items. 

10/20/10 closed 

June 8, 2010 Subcommittee 
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37 

 
6/8/10 

Compile ABWR SSAR in a 
CD and provide to 
members 

- DCD ACRS Staff 
CD mailed to the members during 
the week of 6/13/10 

Closed 

38 

 
6/8/10 

STP White paper on PRA 
screening process for plant 
changes – provide to 
members 

Chapter 19 FSAR STP 
E-mailed to members on 6/10/10 
and a CD provided on 6/11/10. 

6/10/10 

39 

 
6/8/10 

2006 MCR dam failure 
screening assessment 

Chapter 19 FSAR STP 
E-mailed to members on 6/10/10 
and a CD provided on 6/11/10. 

6/10/10 

40 

 
6/8/10 

Dam failure risk – Baecher 
paper, US Bureau of 
Reclamation data and Army 
Corps of Engineer report 
used in SER 

Chapter 19 SER NRO 
E-mailed to members on 6/10/10 
and a CD provided on 6/11/10 

6/10/10 

41 

 
6/8/10 
10/20/10 

DW flooder valve failure 
modes other than failure of 
fusible links considered in 
FSAR.  Operating 
experience? A small leak 
during normal operation 
would go undetected thus 
accumulating water in the 
lower drywell. Toshiba test 
results. (Bley) 
  

Chapter 19 
Section 9.5.12 

FSAR STP 

STP Slide 18, ABWR SC 10/20/10 
provided results of a FEMA.  
Additional question on valve leak 
during normal operation 
(10/20/10). 

 

June 23-24, 2010 Subcommittee Meeting 

42 

 
6/23/10 

Main turbine missile 
analysis and maintenance 
program will be submitted 
to the NRC within 3 years 
after issuance of COL.  
ACRS wanted to be 
informed about staff’s 
decision-making regarding 
adequacy of program. 

 
Chapter 10, 3 

SER STP/NRO The turbine design will meet 
acceptance criteria of SRP 3.5.1.3 
and RG 1.115, will meet the 
minimum requirements in Table 
3.5-1, STP Commitment. 3.5-1.  
Expected to be addressed in next 
Chapter 10 presentation.   

At the 10/20/10 
ABWR SC 
meeting 
STPNOC noted 
that documents 
may be 
submitted 
sooner. 
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43 

 
6/23/10 

 
Documented basis for 
adequacy of turbine rotor 
integrity related to FATT 
and Cv departure 

Chapter 10 FSAR/SER STP/NRO 
EDO letter, 9/1/10 – discuss 
resolution at future briefing. 

 

44 

 
6/23/10 

 
NRO process for review of 
Tier 2 departures (review if 
qualifies as T2, not the 
technical adequacy) 

Generic SER ACRS 
ACRS to decide if they want to 
raise any issue regarding it. 

 

 

45 

 

 
6/23/10, 
ACRS Letter 
8/9/10 

 
Provide RAI response 
regarding redundancy and 
diversity of turbine 
overspeed sensors 
including power supply – 
ITAAC very general in 
scope 

 
Chapter 10 
 

 

RAI resp. 

 

STP 

Member Brown’s question- STP 

letter U7-C-STP-NRC-100106, 
dated May 10, 2010, was provided 
to Mr. Brown.  His review noted 
that the DAC and ITAAC 
Acceptance Criteria, as they are 
presently constituted in the various 
DCDs and COLAs Tier 1 
Sections,  lack identification of the 
attributes and types of analyses 
(including what should be included 
in the analyses) necessary for 
inspectors of any training to 
confirm that the systems meet the 
rules and guidance that are 
specified in the DCD Tier 1 and 2 
sections. 

EDO letter 9/10/10 – Resolution 
will be presented with final SE 
with no OI. 

 

 

46 

 
6/24/10 

 
Identify and justify 
assumptions regarding ppm 
Boron in solution used in 
chemical effects analysis 
(GSI 191 ECCS Strainer) 

Chapter 6 FSAR STP 
Important contributor regarding 
concentration of Al in SP (ECCS 
recirculating water) 

 



 ACRS ABWR Subcommittee Action Items  
 

7 January 2010 14 

47 

 
6/24/10 

 
Downstream effects: 
Future briefing on test and 
analysis (Lic. Condn.) 
Basis for assuming 
destroyed fiber (10% of 1 
ft

3) 
reaching fuel  

 

 
Chapter 6 
Chapter 4 

 

FSAR/SER 

 

STP/NRO 

 

STP to brief by 4/2011  

 

48 

 
6/24/10 

 
Provide three ERI reports 
used in staff review of 
containment analysis 

Chapter 6 SER NRO 
Staff provided reports, to be given 
to members before next Chapter 6 
briefing. 

 

49 

 
6/24/10 

 
Future briefing on design of 
vacuum breaker shield 

Chapter 6 FSAR STP 
To address loading and height of 
water level 

 

50 

 
6/24/10, 
EDO letter 9/10/10 

 
Presentation on Toshiba 
Technical reports - strainer 
design and pool swell 
analyses 

Chapter 6 FSAR STP/NRO NRO and ACRS staff to schedule   

51 

 
EDO letter 9/10/10 

 
Staff to update ACRS after 
developing guidance on the 
process of addressing Part 
21 reports in new reactor 
licensing. 

ACRS Letter dated 
8/9/10 

COLA/DC 
review process 

NRO 
NRO to advise ACRS staff when 
such briefing can be scheduled. 

 

52 
 
EDO letter 9/10/10 

 
Staff to brief ACRS on Long 
term cooling 

SRM dated 5/8/08 COLA NRO NRO and ACRS staff to schedule  

 
 

      

53 

 
10/20/10 

NRO to submit for ACRS 
review technical report on 
reactor flow induced 
vibration 
 

Section 3.9.2 SER NRO 
This technical report is due from 
STPNOC in later 2010. 

Closed, 
duplicate of 34 
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54 

 
10/20/10 

Basis for STP being 
bounded by the DCD wind 
loading and design basis 
hurricane, i.e., basis for 3 
second gust wind loading 
and the 100 year history 
record of hurricane within 
50 miles of site (Stetkar). 
 

Section 3.3 
Chapter 2 

FSAR STP 
STPNOC to address at 11/30 
ABWR SC meeting. See Slide 41 

Closed 

55 

 
10/20/10 

Basis for the use of 
Regulatory Guide 1.76 
Region II parameters 
 

Section 3.3 
Chapter 2 

FSAR STP 
STPNOC to address at 11/30 
ABWR SC meeting.  See Slides 
42-44 

Closed 

56 

 
10/20/10 

Confirm rail/truck large 
equipment access bay door 
in reactor building is water 
tight. (Stetkar) 
 

Section 3.4 
Chapter 2 

FSAR STP 
STPNOC to address at 11/30 
ABWR SC meeting.  See Slides 45 

Closed 

57 

 
10/20/10 

Confirm levels of water-
proofing of foundation of 
RSW pump house. 
(Stetkar) 
 

Section 3H.6.6.4 FSAR STP 
STPNOC to address at 11/30 
ABWR SC meeting.  See Slides 46 

closed 

58 

 
10/20/10 

Clarify various water level 
parameters discussed in 
Chapter 3 and how they 
were derived. (Stetkar) 
 

Section 3.4 FSAR STP 
STPNOC to clarify FSAR 
(11/30/10 meeting slide 40) 

 

59 

 
10/20/10 

A value of 1 x 10
-2 

per year 
per plant was chosen as a 
conservative value for the 
product of strike and 
damage probabilities-
provide basis. 
 

Section 3.5,  
Chapter 10 

FSAR STP 
STP to address at next Chapter 10 
briefing. 

 

60 

 
10/20/10 

Types of commercial 
aircraft and frequency 
considered. (Stetkar) 
 

Sections 3.5, 2.3 FSAR STP 
RAI response dated 9/14/09 
provided to members.   

10/25/10 

61 
10/20/10 Justify deviation from SRP 

related to wave height. 
 

Chapter 2 FSAR STP Open item in SER   
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62 

 
10/20/10 

The basis and application of 
the 30 minute response time 
upon a single passive 
failure of the RSW piping 
and how the analysis justify 
a 30 day supply for the 
UHS while accounting for 
the pipe failure. (Stetkar) 
 

Section 9.2.5.5.2 FSAR STP   

63 

 
10/20/10 

The basis for approx. 17 
meter RSW pump NPSH 
and how it was calculated 
(specifically at end of 30d). 
 

Section 9.2.15.2 FSAR STP   

64 

 
10/20/10 

Generation of spurious 
signals in digital I&C 
cabinets containing only 
fiber optic cables due to 
heat related to fire in the 
room. (Stetkar) 
 

Section 9.5.1 FSAR NRO   

65 

 
11/30/10 

How MCR breach width 
derived from Froehlich’s 
equation used in the 
FLDWAV model compare 
with the value used in 
confirmatory BREACH 
model 
 

Section 2.4.4 FSAR/SER STPNOC   

66 

 
11/30/10 Comparison of staff’s 

confirmatory SLOSH and 
STPNOC’s ADCIRC at Gulf 
Coast 

Section 2.4.4 FSAR/SER STPNOC/NRO 

The requested information 
provided by NRO staff was e-
mailed to the members present at 
the 11/30 ABWR SC meeting on 
12/1/10. 
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Attendees (continued)
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Main CoolingMain Cooling
ReservoirReservoir

• Large site, 12,200 acres 

• Main Cooling Reservoir sized for 
four units, 7000 acres

• Infrastructure in place

Road and barge access

Transmission corridor

• Low population density nearby

• Existing State, County and Site 
Emergency Plans

• Strong community support

Chapter 2    Site Description – Summary

South Texas Project site is located near the Gulf of Mexico:
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Chapter 2 – Site Description (Continued)

South Texas Project Site:
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STP 1 & 2
Area for 

STP 3 & 4

Site layout showing Main Cooling Reservoir (MCR) and locations of 
STP Units 1 & 2 and STP Units 3 & 4:

Chapter 2 – Site Description (Continued)
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Site layout showing Main Cooling Reservoir (MCR) and locations of 
STP Units 1 & 2 and STP Units 3 & 4

Chapter 2 – Site Description (Continued)

Area for 
STP 3 & 4

STP 1 & 2
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2.1 Limits on Site Characteristics established by ABWR Standard Plant  
Acceptance Criteria in each of the following areas: 

Chapter 2 – Site Characteristics

1. Geography and Demography
2. Nearby Industrial, Transportation and Military Facilities
3. Meteorology 
4. Hydrology Engineering
5. Geology, Seismology and Geotechnical Engineering

2.2    Requirements for ABWR Site Acceptability: 

1. Design Basis Events
2. Severe Accidents

2.3   COL License Information: Nearby Industrial, Transportation and 
Military Facilities 

2.4   COL License Information: Hydrology Engineering

2.5   COL License Information:  Geology, Seismology and 
Geotechnical Engineering
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Chapter 2 – Site Characteristics (continued)

ABWR Standard Plant Site Design Characteristics

STP 3&4 site parameters are bounded by the ABWR DCD 
Site Characteristics EXCEPT for the following (STP DEP T1 5.0-1):

Maximum Flood (or Tsunami) Level

DCD limit: 30.5 cm (1.0 ft) below grade

STP site: 182.9 cm (6.0 ft) above nominal plant grade (34 ft)

Precipitation (for Roof Design): Maximum rainfall rate

DCD limit is 49.3 cm/hour and 15.7 cm/5 min

STP site is 50.3 cm/hour and 16.3 cm/5 min 
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Chapter 2 – Summary (Continued)

Ambient Design Temperatures: 
Maximum wet bulb (coincident) and (non-coincident)

Soil Properties: Minimum Shear Wave Velocity

Shear wave velocities at multiple depths below the 
foundations of seismic Category I structures are less than 
minimum ABWR DCD limit of 305 m/s (1000 ft/sec). 

The deviations from the minimum shear wave velocity 
requirement are justified by site-specific soil structure 
interaction analysis (FSAR Sections 3.7 and 3.8).

STP 3&4 site characteristics NOT bounded (continued)
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Chapter 2 – Content
Section 2.2 Requirements for ABWR Site Acceptability:

2.2.1 Design Basis Events

Site is acceptable because all Site Design characteristics fall within 
envelope of ABWR Standard Plant Site Design parameters except 
where noted and justified.

RG 1.206 specifies internal and external design basis events are 
accidents that have a probability  ≥10-7 per year with potential 
consequences that 10 CFR Part 100 limits could be exceeded.

2.2.2 Severe Accidents

Site-specific accident consequence analysis demonstrated 
that DCD acceptance criteria met.

MACCS2 code used in accordance with NUREG/CR 
6613 in lieu of outdated CRAC2 (STD DEP 2.2-5). 
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Chapter 2 – Content (Continued)

Potential Hazards from nearby Industrial, Transportation, and 
Military Facilities

Analyses included STP 1&2, Natural Gas & Chemical 
Pipelines, Highways, Airports, Air and Water Routes, 
Chemical Storage, etc.

Only STP 3&4 site aircraft hazard exceeded ABWR DCD limit 
<10-7 per year - estimated at 1.09 x 10-7

(FSAR Subsection 2.2S.2.7.2, RAI 03.05.01.06-1), 
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Chapter 2 – COL Information Items

Section 2.3 COL License Information Items – all items addressed by 
supplemental information in the FSAR Sections 2.3S, 2.4S and 2.5S: 

2.1 Demonstrate non-seismic site characteristics do not exceed capability of 
ABWR design.

2.2 Demonstrate seismic site characteristics do not exceed capability of ABWR 
design (SSE ground motion and bearing capacity) 

2.3 Provide site location information including political subdivisions, natural and 
man-made features, population, highways, railways, waterways, and other 
significant features. 

2.4 Provide information related to activities that may be permitted within the 
designated exclusion area. 

2.5 Provide population data for site environs. 

2.6 Provide Information about industrial, military, and transportation facilities and 
routes to determine magnitude of potential external hazards. 

2.7 Describe potential accident situations in site vicinity and how potential 
accidents are accommodated in the design. 
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Chapter 2 – COL Information Items (Continued)

2.8 Evaluate effects of external impact hazards, such as aviation or nearby 
explosions. )

2.9 Describe local meteorology. 

2.10 Describe onsite meteorological measurements program. 

2.11 Provide site-specific short-term dispersion estimates and ensure release 
concentrations are not exceeded for the site. 

2.12 Provide annual average atmospheric dispersion values for reactive releases.

2.13 Describe all major hydrologic features in the vicinity and provide elevations of 
site and all safety-related, structures, exterior accesses, equipment, and 
systems. 

2.14 Describe historical flooding and potential flooding at the site, including flood 
history, flood design considerations, and effects of local intense precipitation. 
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Chapter 2 – COL Information Items (Continued)

2.15 Describe design-basis flooding and flood protection required for safety-
related SSC.  

2.16 Demonstrate that safety-related SSC and the water supply are not affected 
by ice flooding or blockage. 

2.17 Describe hydraulic design of MCR and channels used to transport and 
impound the cooling water.

2.18 Provide information related to channel diversion for the STP site.

2.19 Provide flooding protection requirements.

2.20 Describe natural events that may limit cooling water supply and measures to 
ensure adequate water supply exists to operate and shut down the plant.

2.21 Describe ability of surface water environment to disperse, dilute, or 
concentrate accidental releases and describe effects of releases on existing 
and known future uses of surface water resources.
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Chapter 2 – COL Information Items (Continued)

2.22 Describe flood protection measures for safety-related SSC and provisions that 
ensure adequate water supply to shut down and cool the reactor.

2.23 Provide regional and site physiography, geomorphology, stratigraphy, lithology, 
and tectonics.

2.24 Provide geological, seismological, and geotechnical data, including a 
comparison of the site-specific to design requirements for ground motion 
response spectra.

2.25 Provide site-specific geological data used to evaluate surface faulting.

2.26 Describe properties and stability of site-specific soils and rocks under both 
static and dynamic conditions including the vibratory ground motions 
associated with the STP site-specific SSE.

2.27 Describe site conditions and geologic features including topographical features 
and location of various Seismic Category I structures and appurtenances 
(pipelines, channels, etc.) with respect to the source of normal and emergency 
cooling water.
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Chapter 2 – COL Information Items (Continued)

2.28 Provide type, quantity, extent, and purpose of the field explorations including 
borings and test pits and results of geophysical surveys and records of field 
permeability tests and other special field tests. 

2.29 Describe number and type of laboratory tests to assess the site and the 
location of samples taken.  Provide results of laboratory tests on disturbed 
and undisturbed soil.

2.30 Describe engineering classifications and descriptions of the soils supporting 
the foundations and history of soil deposition and erosion, past and present 
groundwater levels, other preloading influences, and any soil characteristics 
that may present a hazard to plant safety. 

2.31 Describe excavation and backfilling required for construction and site-
specific soil properties below foundations.  Discuss excavating and 
dewatering methods, excavation depths, field inspection and testing of 
excavations, protection of foundation excavations from deterioration during 
construction.  Provide sources, quantities, and static and dynamic 
engineering properties of borrowed materials.
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Chapter 2 – COL Information Items (Continued)

2.32 Provide analysis of the groundwater, including effects on site geotechnical 
properties such as total and effective unit weights, cohesion and angle of 
internal friction, and dynamic soil properties.

2.33 Provide liquefaction potential under and around all Seismic Cat I structures, 
including buried pipelines and electrical ducts.  Justify selection of soil 
properties used in liquefaction potential evaluation (e.g., laboratory tests, 
field tests, and published data) and the magnitude and duration of the 
earthquake, and the number of earthquake cycles is provided.

2.34 Provide dynamic soil properties and shear modulus and material damping 
as a function of shear strain and determine strain-dependent properties for 
determination of the ground motion response spectra (site-specific SSE)

2.35 Provide minimum static bearing capacity at the foundation level of the 
Reactor and Control Buildings.

2.36 Provide site-specific evaluation of static and dynamic lateral earth pressures 
and hydrostatic groundwater pressures acting on safety-related facilities.

2.37 Provide soil properties used for the seismic analysis of Seismic Category I 
buried pipes and electrical conduit. 
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Chapter 2 – COL Information Items (Continued)

2.38 Provide static and dynamic stability and the foundation  rebound, settlement, 
differential settlement, and bearing capacity.  Assumptions must be 
confirmed by as-built data to confirm as-built data are bounded by the 
assumptions. (COM 2.3-1) 

2.39 Describe instrumentation and monitoring programs for surveillance of the 
performance of the safety-related foundations. 

2.40 Provide information on static and dynamic stability of all soil and rock slopes 
at the STP site whose failure could adversely affect plant safety.

2.41 Describe embankments or dams that impound water required for safe 
operation. (Not Applicable)

2.42 Demonstrate compliance with acceptance criteria, data input and the 
analyses for determining site acceptability for severe accidents. 
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Main Cooling Reservoir (MCR) 
Embankment Breach

MCR formed by 12.4-mile-long embankment constructed above natural ground surface 
enclosing a 7000 acre reservoir .  Minimum embankment crest elevation is 65.8 feet 
MSL.  Normal max operating level is 49 feet MSL.  Toe of embankment is 
approximately 29 feet MSL at the north end.
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MCR Embankment Breach (continued)

MCR Embankment Cross Section with superimposed cross section of  typical 
Texas City Hurricane Storm Levee



STP 3&4 COLA Presentation to ACRS ABWR Subcommittee 11/30/10 24

MCR Embankment Breach (continued)

MCR Breach is the Design Basis Flood.    

MCR Breach causing a DBF is a highly improbable event because:

Overtopping not possible due to very large freeboard. 

Seismic-induced failure not plausible based on design and low 
potential for significant seismic activity in site vicinity.

Failure along most of the 12.4 mile perimeter has no impact on site 
structures.

Piping caused by an uncontrolled water level build-up within the 
embankment is considered highly improbable due to engineered 
design (independent relief wells) and existing operation, maintenance, 
and inspection requirements.

Piping is the postulated failure mechanism for analysis of Design Basis Flood.  
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MCR Embankment Breach (continued)

Flood level caused by MCR breach is determined by the following:

• Location of the breach relative to the safety related structures.

• Speed at which the breach develops.

• Size of the breach at the time of peak flow.

Breach locations adjacent to STP SSC (east and west) conservatively selected.

Breach width and speed predicted using several methods and most conservative 
predictions used for each (RAI 02.04.04-14).

Breach parameters estimated using two different empirical equations from 
Dam Safety Office of the US Bureau of Reclamation.  Most conservative 
breach width (Froehlich's equations) combined with most conservative 
breach speed (MacDonald Landgridge equations) to determine input size 
and speed of breach for FLDWAV model.  

Independent confirmatory analysis using NWS BREACH model. 
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MCR Embankment Breach (continued)

Results of the Breach Analysis:

MCR Breach peak water level of 38.8 feet MSL occurred at the Unit 4 
Ultimate Heat Sink structure from the west breach scenario. 

Design Basis Flood was conservatively established at 40 feet MSL.

Estimated duration of inundation (above 34 feet) at safety-related 
SSCs is 20.5 hours.  
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MCR Embankment Breach (continued)

Figure 2.4S.4-21j  Breach Outflow and Flood Elevation to Determine Duration of 
Inundation at Safety-Related SSCs  (RAI 02.04.04-14)
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MCR Embankment Breach (continued)

Figure 2.4S.4-13c  Comparison of BREACH and FLDWAV Outflow Hydrographs (RAI 02.04.04-14
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Wind-Wave Contribution to Hydrodynamic 
Loading during MCR Breach (Action Item 61)

RAI 03.04.02-11 requested STP to “Evaluate the effect of water waves that 
may propagate on the water surface of the governing flood event.”

Prior to RAI 03.04.02-11, STP concluded “Coincidental hydrodynamic wind wave 
forces were not considered with the conservative Main Cooling Reservoir (MCR) breach 
flood level because of the short duration of this flood.”  (RAI 03.04.02-11)

Figure 2.4S.4-21j Breach Outflow and 
Flood Elevation to Determine Duration 
of Inundation at Safety-Related SSCs  
(RAI 02.04.04-14)
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Wind-Wave Contribution to Hydrodynamic 
Loading during MCR Breach  (continued)

Loading due to wind generated waves coincident with peak MCR Breach flood level 
was calculated in response to RAI 03.04.02-11.

Two-year fastest mile wind speed of 50 mph applied coincident with the max MCR 
breach flood level to determine the hydrodynamic load due to the flood level plus 
wind generated waves. 
Methodology from Coastal Engineering Manual.

Max wave height predicted to be 3.1 feet above max flood level .
Including wind wave effect:

Maximum water level near Unit-4 UHS = 38.8 + 3.1 = 41.9 feet.
Maximum water level near Unit-4 power block = 38.2 + 3.1 = 41.3 feet.

UHS and RSW Pump Houses are watertight to 50 feet MSL.  
Power block safety-related structures are watertight to 41.0 feet MSL. One foot 
threshold above the design basis flood level of 40 feet MSL. 
Splash flooding above the 41-foot elevation due to wave run-up elevation of 41.3 feet 
MSL will be minor and addressed by normal housekeeping.
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Wind-Wave Contribution to Hydrodynamic 
Loading during MCR Breach  (continued)

External walls of the structures shall be capable of resisting the following 
loads:

Hydrostatic force considering a conservatively established design basis 
flood level of 40’-0” MSL.
Hydrodynamic drag force of 44 psf due to flood water flow, applicable to 
above grade portion.
Impact due to a 500 lbs floating debris traveling at 4.72 ft/sec.
Wind generated wave forces equivalent to 3.1 ft above nominal flood 
level.
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Probable Maximum Storm Surge

Wide variation between results of different computer models used to 
calculate Probable Maximum Storm Surge (PMSS) resulting from the 
Probable Maximum Hurricane (PMH):

Storm Surge Analysis modeled with SURGE and HEC-RAS

Storm Surge Analysis modeled with various versions of 
Sea, Lake, and Overland Surges from Hurricanes (SLOSH)

Storm Surge Analysis modeled with Advanced Circulation Model 
(ADCIRC) 

GDC-2 is met no matter which model is used to predict PMSS 
because all models predict PMSS is less than the 40 ft MSL design 
basis flood level.
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Probable Maximum Storm Surge (continued)

PMSS and Wave Run-up Analysis Results from RAIs 02.04.05-10 &11

Model Predicted Max Surge
(Gulf Coast) 

Predicted Max Surge 
(STP Site) 

PMH Max Level inc 
Wave Run-up 

SURGE + HEC-RAS Model 
(FSAR 2.4S.5.2.3) 20.04 feet MSL 24.29 feet MSL Less than  

plant grade. 

Extrapolation from SLOSH 
Display CDl (Version 2007)  (FSAR 
2.4S.5.2.4) 

25.98 feet MSL 31.1 feet MSL Less than  
plant grade. 

NRC Confirmatory Analysis   
(SLOSH Model Version 2009) Not evaluated Approximately  

37 to 38 feet MSL 
Approximately 

39 to 40 feet MSL 

SLOSH Model  
(April 2010) 
PMH with Decaying Intensity 

Not evaluated 36.16 feet MSL 38.59 feet MSL 

ADCIRC Model  
(Version 49 with Texas Grid 13) 
PMH with Decaying Intensity Inland 
(RAI 02.04.05-10 results) 

21.5 feet MSL 26.5 feet MSL 26.5 feet MSL 

ADCIRC Model 
(Version 49 with Texas Grid 13) 
PMH with Decaying Intensity Inland, 
using NWS 48 wind profile 
(RAI 02.04.05-11 results) 

Not docketed 29.3 feet MSL 29.3 feet MSL 
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Probable Maximum Storm Surge (Continued)

PMSS and wave run-up analysis results:

The response to RAI 02.04.05-10 and presentations during a 
site audit conducted by NRC staff provided detailed justification 
for the conclusion that the ADCIRC model provided the most 
reliable PMSS predictions for the STP site.

ADCIRC predicted the PMSS for STP site, including wave run-
up, is 26.5 feet MSL.  Additional ADCIRC modeling using very 
conservative assumptions predicted PMSS for the site is 29.3 
feet MSL.  These results are below the 34 feet MSL nominal 
site grade for STP 3 & 4.

PMSS with ADCIRC results are provided in the responses to 
RAI 02.04-05-10 and 11
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Probable Maximum Storm Surge (Continued)

STPNOC evaluation concluded ADCIRC is best suited for STP site 
vicinity based on the following:

Designed for high simulation accuracy in complex shoreline and 
bathymetry.
FEMA-certified for storm surge analyses and Flood Insurance Rate 
Maps (FIRMs) in STP vicinity.
Standard coastal model used by U.S. Army Corps of Engineers, 
National Oceanic and Atmospheric Administration, the Naval 
Research Laboratory, and the Interagency Performance Evaluation 
Task Force (IPET) study.
Digital elevation maps for STP vicinity based on LiDAR data with 
very high grid resolution (50 m x 50 m) for improved ability to model 
surface friction.
Accurately models topographic features (e.g. highways) that block 
or accelerate storm surge flooding.
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Probable Maximum Storm Surge (Continued)

Figure 2.4S.5-9: 
PMH used in conjunction 
with ADCIRC model
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Probable Maximum Storm Surge (Continued)

STP Vicinity ADCIRC  Model
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Probable Maximum Storm Surge (Continued)

Figure 2.4S.5-10 PMSS Prediction based on the ADCIRC model
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Probable Maximum Storm Surge (Continued)

PMSS potential threat to MCR Embankment (RAIs XXXXX)

SLOSH models do exceed 34 ft.  In “worst case” the flood level is
≥ 34 ft for < 80 minutes.  No wind waves and only moderate current.

There is no threat to MCR Embankment.

MCR Embankment Cross Section with superimposed cross section of Texas City 
Hurricane Storm Levee
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Groundwater Levels (Action Item 58)

Groundwater Level Limits and Nominal Groundwater Level

Explain the various groundwater elevations referenced in 
different locations in the COLA, examples include 2 feet below 
grade, 6 feet, etc., what is the correct level and why the different 
descriptions?
Groundwater levels

DCD Site Design Parameter is 61.0 cm (2 ft) below grade 
(32 ft MSL)
Highest observed groundwater level at the STP 3&4 power block 
is approximately 26 ft MSL (2.4S.12-7)
STP Design Groundwater level is  28 ft MSL 
(Table 2.0-2, Table 3.4-1)

FSAR update will be necessary to clarify use of groundwater levels in 
design calculations.
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Extreme Winds (Tropical Storm History) (Action Item 54)

Discuss 3-second gust for wind loading, hurricane winds, and provide 100 
year history within 100 nm of STP:

NOAA-CSC historical record of tropical cyclone tracks and intensities 
near STP from 1851 to the present identified eleven tropical cyclones 
with wind speeds that exceed a design-basis wind loading for STP 
3&4 calculated in accordance with SEI/ASCE 7-02.

ASCE 7 design wind speeds are multiplied by wind load factors to 
correlate with Saffir-Simpson Hurricane Intensity Scale wind speeds.

ASCE 7 design winds for Gulf Coast region have been adjusted based on 
hurricane data.

ASCE 7 considers reduced intensity of hurricanes after landfall.

Wind speeds identified during this review are bounded by 322 km/h 
(200 mph) maximum tornado wind speed site characteristic value and 
do not represent threat to the integrity of any STP SSCs.



STP 3&4 COLA Presentation to ACRS ABWR Subcommittee 11/30/10 42

Extreme Winds (Region II versus Region I) (Action Item 55)

Explain STP location in Region II vs. Region I as shown in RG 1.76, 
Design-Basis Tornado and Tornado Missiles for Nuclear Power 
Plants, Revision 1.

Figure 1. Tornado intensity regions for the contiguous United States for 
exceedance probabilities of 10-7 per year
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Extreme Winds (Region II versus Region I) (continued)

RG 1.76 regulatory position for design-basis tornado 
parameters:  “Sites located near the general boundaries of 
adjoining regions may involve additional considerations.”

Response to RAI 02.03.01-3 (ABR-AE-08000039, 5/29/08) 
provided an explanation of how information presented in 
NUREG/CR-4461 Revision 2 was used to select the RG 1.76 
Region II design basis tornado characteristics for STP site.

STP site is located about 28°48'N, 96°03'W, within a 2° box 
(SE corner 27°N, 96°W) in tornado intensity Region II as 
provided in Appendix A of NUREG/CR-4461.

Appendix C to NUREG/CR-4461 presents detailed results of 
tornado analyses for 1° lat and long boxes. Placement of the 
STP site in Region II is consistent with NUREG/CR-4461 data.
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Chapter 2 – Content (Continued)

NUREG/CR-4461 Figure 8-3. Recommended Tornado Design 
Wind Speeds for the 10-7 yr -1 Probability Level
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Watertight Truck Door  (Action Item 56)

Confirm that the large exterior truck access door (R/B) is 
watertight.

The exterior door of the R/B Large Equipment Access at EL 
12300 (35') will be watertight or protected by an additional 
barrier that is watertight up to Elevation 41 feet.

While the specific details of this door are to be provided by 
the vendor, design is anticipated to include a watertight 
compression seal.
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Waterproof Membrane for Foundations (Action Item 57)

Confirm levels of water-proofing of Reactor Service Water (RSW) pump 
house foundation:

FSAR Subsection 3H.6.6.4: 

The foundations for the UHS basin, cooling towers, and pump 
house consist of a reinforced concrete mat and a lean concrete mud 
mat supported on undisturbed soil.

To prevent groundwater seepage through the common foundation or 
through the walls of the UHS basin and RSW pump house, a 
waterproofing membrane is applied to the exposed concrete surface 
of the mudmat and installed on the walls up to one foot below 
grade.

The waterproof membrane will protect the walls from deleterious 
effects from groundwater.
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Turbine Missile Damage Probabilities (Action Item 59)

Explain FSAR 3.5.1.1.1.3 description “conservative” as applied to the 
value 1E-02 per year per plant chosen for the product of strike (P2) and 
damage (P3) probabilities.

This was applied in accordance with the requirements of SRP 
Section 3.5.1.3.

For damage consequences to safety-related systems after a 
missile is generated, due to an unfavorably oriented turbine 
generator, Acceptance Criterion 1B of SRP Section 3.5.1.3 
provides a conservative acceptable value of 1E-02 per year per 
plant for the product of missile strike probability P2 and damage 
probability P3.

Refer to RAI 03.05.01.05-1, U7-C-STP-NRC-090096 Att. 7
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Site-specific ITAAC:

STP has established ITAAC for backfill, shear wave velocity, and 
settlement.

These ITAAC include specific tests, frequency, and standards.

ITAAC
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Chapter 2

Questions and Comments


