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Title:  The Performance-Based Emergency Core Cooling Systems Cladding Acceptance 
Criteria (Title 10 of the Code of Federal Regulations Section 50.46c) Proposed Rule 
 
Meeting Identifier:  20141240 
 
Date of Meeting:  July 23, 2014 
 
Location:  NRC headquarters location in Rockville, Maryland 
 
Type of Meeting:  Category 3 
 
Purpose of the Meeting(s):  The purpose of the meeting was to discuss several items related 
to the proposed rule, specific to boiling water reactors (BWRs), to enhance understanding and 
to aide in the development of public comments.  This meeting focused on a subset of the topics 
discussed during a Category 3 public meeting conducted on June 24-25, 2014.  The NRC did 
not accept formal written comments during the meeting.   
 
 
General Details:  The meeting was attended by 37 individuals including industry 
representatives, private citizens, and NRC staff, 17 of whom participated through audio 
teleconferencing and webinar.   
 
Summary of Presentations:  The meeting slides and handouts are available in the 
Agencywide Document Access and Management System (ADAMS) package under Accession 
No. ML14204A265.  In addition to the material presented in the slides, the major areas of 
discussion are summarized below. 
 
Public Participation Themes:   
 
Introductory Remarks: 
 

• The meeting started with welcome and introductions of the people in the room and those 
participating via phone.   
 

• NRC staff made a brief presentation providing background and historical perspective for 
the meeting.  The presentation focused on topics that the NRC staff had identified as 
areas that required discussion.  These slides are in ADAMS at ML14202A181.



2 
 

• A member of NEI thanked the NRC for holding the meeting, along with others, to assist 
industry in understanding the rule, which would help them provide focused formal 
comments on the rule.  He noted that this meeting is specifically for BWRs and that other 
industry groups are working on different issues associated with the rule.  A member of 
the public provided some comments.  He stated that he appreciated that the NRC had 
invited Mark Leyse to make a presentation at the June public meeting.  The private 
citizen also noted that he is concerned that allowing the use of deterministic and risk-
informed methods to evaluate core cooling; allowing the evaluation to go back and forth 
between methods may mask a problem.  He noted that he is not confident that risk-
informed methods can be used to adequately evaluate plant safety with respect to core 
cooling.   

 
Industry Presentation:  
 
The Boiling Water Reactor Owners Group (BWROG) made a presentation.  This presentation, 
along with questions and comments from meeting participants, made up the majority of the 
meeting.  The slides for this presentation are available in ADAMS at ML14190A002.  The 
remainder of these notes is based on the presentation and associated comments.  Material 
included in the slides is not repeated in the notes.   
 

• Regarding slide 4, it was stated that the temperatures referenced by the BWROG in 
request for additional information (RAI) responses to topical report NEDC-33608P were 
not supported by the proposed rule.  There is a question in the proposed rule that 
references a lower temperature.   
 

• Regarding slide 5, it was stated that the BWROG plans to make future emergency core 
cooling system (ECCS) suction strainer public meetings more interactive and useful.   
 

• Regarding slides 6-8, the BWROG stated that they may use a risk-informed method to 
address the voluntary effort currently underway.  They plan to use a risk evaluation to 
evaluate the safety significance of ECCS suction strainer issues and other issues (for 
example Fukushima related issues) to determine the relative importance.  This 
evaluation could be used to schedule resources for the resolution of the various issues.  
The NRC staff questioned whether the risk evaluation would be used solely for allocating 
resources or as a means to comply with the risk-informed alternative described in the 
proposed rule.  The BWROG stated that the current intent is to use generic risk insights 
to prioritize the issue, rather than to demonstrate compliance with the proposed rule. 
 

• Regarding slides 9-11 the BWROG emphasized that a lack of NRC resources for review 
of the General Electric Hitachi (GEH) fuel topical report, NEDC-33608P (LTR), is slowing 
progress on the testing and evaluation of the potential effects of debris on in-vessel 
coolant flow and cooling.   
 

• Regarding slides 11-14, the BWROG stated that they have designed a series of tests to 
validate various aspects of core cooling.  A member of the NRC staff asked whether the 
tests included debris.  A member of industry stated that the debris source term required 
for testing has not yet been finalized, but that the tests would include debris.  The NRC 
asked if the BWROG had estimated how much debris could bypass the strainers.  A 
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member of industry stated that bypass testing had been completed for complex 
geometry stacked disk strainers and that data would be used to attempt to determine a 
bounding debris load for the BWR fleet.  The follow on fuel testing will attempt to perform 
tests with bounding debris loads, but may have to use lower loads for some plants if 
justified by bypass amounts for those plants.  The NRC asked if there is a significant 
safety issue with BWRs with respect to post-LOCA cooling.  Staff noted that to do the 
tests the source term must be known.  A member of industry stated that the BWROG 
has been working on the issue since 2010 and has worked with the NRC to identify 
pertinent tests within the LTR and its review.  He stated that the source term would be 
quantified prior to testing and that the bypass testing has been completed and the data 
is still being evaluated.  NRC staff stated that the steam separators reduce the area for 
flow to reach the core and asked if the separators could be blocked.  A member of 
industry stated that the potential for steam separator blockage had not yet been 
evaluated.  Also with respect to the testing, the BWROG stated that they currently 
assume that full blockage at the fuel inlet occurs at 3 minutes.  The testing will validate 
that 3 minutes is conservative.  The testing will also continue past 3 minutes to 
determine if and when full blockage at the fuel inlet may occur.   
 

• A significant amount of discussion focused on the topics listed on slide 15 of the 
BWROG presentation.  The first issue on the slide is that the proposed rule does not 
identify what long term cooling is, most importantly what time frames or conditions are 
assumed to be included in long term cooling (LTC).  NRC staff stated that because there 
are many types of reactors it may be difficult to specify a time period or set of conditions 
that would define LTC for all plants.  Staff stated that it would be important for each 
licensee to develop a definition of LTC for their plant design.   

o The NRC OGC representative stated that the NRC will have to provide, at a 
minimum, a high level definition of long term cooling.  The rule will include some 
information and regulatory guidance will contain additional, more detailed 
information.  The NRC will have to decide the appropriate information and level 
of detail to be contained in each document type.  The OGC representative also 
noted that the NRC has a number of alternatives to defining LTC.  Do we define it 
based on core conditions?  Accident progression?  ECCS state?  He stated that 
external stakeholders should provide their perspectives on this issue.     

o A member of NRC staff stated that there have been two extremes observed for 
long term cooling.  One design never fully refloods, and one design remains 
flooded throughout the LOCA and post-LOCA recovery period.  This makes it 
difficult to have a generic definition for LTC.   

o A member of NRC staff stated that it may be easier to base the period of LTC on 
equipment status.  For example high-pressure coolant injection (HPCI) is off and 
low-pressure coolant injection (LPCI) is on.   

o NEI questioned when LTC ends.  This should also be defined.   
o The NRC OGC representative stated that the NRC understands that the end of 

LTC also needs to be defined.  He also noted that it would be more consistent to 
use a metric to define the end of LTC that is similar to the one that is used to 
define the beginning of LTC.  A different metric could be used, but it could appear 
inconsistent.   
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• A member of the public stated that he is concerned with blockage and does not 
understand how materials that may be dropped in containment (for example insulation 
and tools) are accounted for or addressed.   
 

• The second issue identified on slide 15 is the specific reheat value for cladding 
temperature (800 degrees F vs. 1200 degrees F).  A member of the industry stated that 
the current BWR evaluation method shows that the reheat goes to 1200 degrees and 
that the response to RAI 7S1 provides a justification for this value being acceptable.  A 
member of the NRC staff clarified that the rule states that the licensee has to establish 
an acceptable limit and that 800 degrees is only an example of a limit that has been 
established for some plants.  The 800 degree value is based on testing.  He noted that 
the limit should be justified by testing to ensure that the temperature is acceptable.  RAI 
7 did not show that the cladding had been tested as expected by the NRC.  The NRC 
stated that the degradation mechanism in the short term and long term are different.   

o A member of industry asked if the BWROG could show that the lower tie plate 
does not become blocked and reheat of the fuel does not occur would that be an 
acceptable resolution.  NRC staff stated that it would be an acceptable method to 
show compliance.   

o A member of NEI clarified that an 800 degree limit based on testing is one 
acceptable answer and that there may be other acceptable answers.  The NRC 
OGC representative stated that 800 degrees is an example of an acceptable 
limit.  It is not a target.  The rule expects each fuel vendor to determine an 
acceptable temperature and validate it with testing.  NRC staff stated that 1200 
degrees F may be an acceptable long term limit, but the value must have a basis.   

 
• The third issue identified on slide 15 questioned whether the rule should contain new 

PRA reporting requirements or whether some existing process could be used. A member 
of the NRC staff stated that the rule had been simplified in the reporting area based on 
NRC steering committee direction and that only significant changes in risk need to be 
reported.     

o A member of the industry questioned the need for plants to report annually on 
changes and update the model every four years.  Staff clarified that annual 
reports are not needed and that the NRC believes that the four year periodicity is 
reasonable considering the number of inputs to the model.  A member of the staff 
also clarified that NRC interpretation of the rule is not for licensees to report 
changes that result in small changes in risk.  The NRC expectation is that a 
report would only be required if the risk acceptance guidelines are exceeded.   

o A member of the industry asked if specific examples would be provided to 
illustrate the reporting requirements.   NRC responded that there are reporting 
requirements for fuel limits.  The PRA or risk metric requirements do not require 
action until a relatively high level.  A member of the staff stated that the NRC may 
need to develop some generic guidance for reporting requirements for situations 
when risk is used for compliance with regulations.   

o An NRC OGC representative stated that the issues on reporting of changes in 
plant risk are common to all risk-informed applications, and the NRC and industry 
have been struggling with these issues since the 1990s with Direction Setting 
Issue (DSI) on risk-informed regulations, and the development of 10 CFR 50.69 
and the (now withdrawn) 10 CFR 50.46a rulemaking involving the transition 
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break size).  In the absence of an overall, integrated approach for identification 
and control of risk at a plant through a quantitative methodology like PRA, the 
NRC will be focused on determining what risk information should be collected 
and reported to the NRC for each application, and when NRC review and 
approval will be required because of changes in risk. The information collection 
and reporting, and NRC review and approval requirements will likely vary among 
applications until the NRC adopts an integrated approach to plant-specific 
consideration of risk.  NRC staff noted that it could be difficult for plants to track 
all of the reports required by the NRC. 

o A member of the nuclear industry stated that using high level criteria for ultimate 
risk numbers is acceptable and that having to frequently report on changes on 
assumptions that go into the models may be too low level.  A member of industry 
stated that plants have corrective action programs to identify and follow up on 
issues and that these programs require reporting to the NRC when appropriate.  
This would include situations where PRA is used for regulatory input and issues 
with the PRA are discovered.  The corrective action programs should be credited 
for reporting.   
 

• A member of the NRC stated that some debris may enter the core in the short term and 
that this has not been addressed.  Current evaluation methods may not address this.  A 
member of the industry stated that the GEH LTR addresses short term core cooling 
including debris effects.  He noted that the LTR used a code that may have modeling 
issues because the NRC staff requested that the old code be used instead of an 
upgraded code for the evaluation.  The code used for the evaluation may be causing 
false countercurrent flow indications and otherwise adversely affecting the modeling.  A 
member of the staff stated that partial blockage could cause an issue, not just full 
blockage.  A member of industry stated that testing will address the issues with 
potentially full or partial blockage.  NRC staff asked what would happen if blockage was 
identified during testing.  A member of industry responded that the model would be 
adjusted to account for any blockage and that the model may have to be adjusted to 
account for plant specific parameters.   
 

• A representative of Duke Energy asked what the testing requirements were for 
justification of the long term fuel temperature limit.  NRC staff stated that the temperature 
limit is not necessarily related to debris.  A member of industry asked whether a plant 
could implement 50.46c if they had not identified a long term limit.  Staff responded that 
each plant would have to identify a long term limit to implement the rule.   
 

• A member of the public stated that heating and cooling of fuel cladding can cause a loss 
of ductility and that reheating may increase ductility.  However, this is not always true.   
 

• A member of the NRC staff stated that even if test 3 showed no blockage that licensees 
would have to establish a long term cooling temperature limit.  The limit will have to be 
justified by test data that shows that the mechanical behavior of the cladding does not 
degrade, compared to post-quench behavior, when maintained at the established long 
term temperature for the required long term period.  NRC staff also noted that 
performing mechanical tests on the fuel rods post-test 3, if reheat does not occur, could 
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be a good source for data to justify adequate cladding behavior.  A member of industry 
stated that if test 3 shows no blockage that no reheat of the fuel will occur.   
 

• The fourth issue identified on slide 15 regards the schedule for the rules implementation 
and how this affects BWRs.   

o The BWROG stated that the addition of debris to the rule language would affect 
their ability to meet the implementation schedule.  NRC staff stated that the NRC 
is expecting comments on the implementation schedule and that the BWROG 
should provide a formal comment suggesting an alternative implementation plan.   
 

• Industry’s presentation continued with a discussion of the overall BWR implementation 
schedule for evaluation of ECCS debris issues.  The industry representative stated that 
progress on in-vessel work is slowed due to the lack of NRC resources to complete the 
review of the fuel LTR.  Industry stated that when the BWROG completes work on the 
technical issues in this area that the Utility Resolution Guidance (URG) for ECCS 
Suction Strainer Blockage will be updated to reflect the results of the evaluations.  (The 
URG is the methodology used by BWRs to evaluate ECCS suction strainer issues and 
the NRC staff wrote an SE on the URG.)   
 

• The BWROG has initiated a committee to investigate the potential for BWRs to use risk 
information to address ECCS and in-vessel debris issues.  NRC asked if any BWRs 
intend to pursue a risk-informed solution to these issues.  A member of industry stated 
that they are looking into performing a generic risk-informed evaluation that could apply 
to several plants.   
 

• A member of industry stated that they are trying to schedule future meetings with the 
NRC to correspond to other meetings that require BWROG attendance at NRC 
headquarters in order to make travel more efficient.  NRC staff noted that a meeting had 
been scheduled for September 9, 2014, at the request of the group.   
 

• The BWROG emphasized that the fuel LTR is on hold awaiting NRC review.   
 

Action Items/Next Steps:  
 

• A member of industry asked if NRC and industry should schedule additional meetings to 
facilitate review of the fuel LTR.  A member of NRC staff stated that NRC needs to work 
through some internal NRC contract issues before scheduling more meetings.  A 
member of industry stated that he would follow up with the NRC BWROG project 
manager in about 2 weeks to see if the NRC is prepared to schedule a meeting at that 
time.   

 
Attachments: 
 

o Package:  ML14204A265 
o Meeting agenda – ML14190A002 
o ADAMS accession number to NRC staff presentation – ML14202A181 
o ADAMS accession number(s) to industry presentation - ML14204A260  
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